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North-West Pembrokeshire, 162, ing Address m Sec- 
fron C (Geology) at the British Association, 443 
Society of Physical and Natural Sciences, 99 

‘Boreal Clouds, Lummous, D. J. Rowan, 192 

Barneo, Natural History Researches in, 602 

Bomeo: British North, Espen es tras Chmate of, Dr 
Walker, 347 ; Natives of, $56 

mera rie (L. T. ae}, Summer Isobars, Winds and Cloudiness on 


Atlantic, 188 

: Plants and therr Defences, § ; E. Huth, 122 ; Qrigm of 
our Potato, 7; Botanic Garden at Montreal 138; the Poison of as 
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Bourbouze (M.), New Alloy of Aluminium, 163 
Edad (Dr. H. P.), Nerve Action, 559 
Bower (Prof. F. 0.) Facilities for Botanical Research, 125 ; 
Men M. Treub, 145; on Aumbaldtia laversfolra asa 
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Brot Work, a Lubricant for, H. G. Madan, 265 

Bran: Earthquake in, May 9, H.M. dom Pedro d’Alcantara, 
187; Earthquake im, M. ow 188; a Year in Brazil, 
Hastings Charles Dent, 215 , cal Geography of, J. W 
Wells, 226; Brazihan eee yro-electric and Optical 
Observations on, K. Mack, 354 

Bread, Flour, and Wheat, Chemistry of, W. Jago, Prof. J. 
Wnightson, 520 


‘Rredichin (Prof Th ), Revision of the Numerical Values of the 


Repulsive Force, 208 

be Clouds and the Aurora, T W. Backhouse, 312, 386 
Brig htness of Minor Planets, the Influence of Phase on the, Dr. 
G. Miller, 16 

Brighton, Brush Medical Association at, 374 

Rnghton Aquarium, Birth of Young Smooth-Hounds at, 277 

Bristol Coal-Field, Flora of the, J. W White, 555 

Bristol Naturalists’ Society Proceedings, §$4 

Bristol University College, 459 

Bntish Association, Prospective Arrangements for the Meeting 
at Birmingham, 13, 2co 

British Association, Programme of the Excursions, 396 

British Association Sectional Procedure, Prof Oliver Lodge, 
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British ASSOCIATION —Meeting at Rirmingham, 409 ; 
General Arrangements, 409, Inaugural Address of the 
President, Sir J. Willsam Dawson, C.MG,M A., LL.D., 
FRS, FG » 409, Tascussions and Lectures, 441; 
Soirde, 441 ; next Meeting to be at Bath, 441; Deputation 
. New South Wales, 441; Grants by the Association, 


Rossii of Committees—Second Report of the Committee on 
the Best Means of Comparing and Reducing Magnetic 
Observations, 477 , Third Report of the Comnnttee on the 
Best Methods of Recording the Durect paieas fod Solar 
Radsation, 478 ; Report of a Committee on the Harmonic 
Analysis of Tidal Observations, 478; Report on ovr s 
pias Knowledge of Certain Properties of Matter, P 

Main, 479 5 Report of the Committee on Standards of 
Light, 479 ; Report of the Committee on Electrotysis, 479 ; 
Report o the Committee on English Channel Tries, 4 nite 
pepe of the Committee Comal in Canada to estab} 

Be tem of Tidal Observatiuns 1n that Country, 4795 Keper 

the Electrical Standards Committee, 479 . Second R 
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483 3 Report of the Committee r 
3 oO OF Pronuviig wee —-__. 
Saat of & Marine Biological Sta'ion at Granton, 
44 R rt of a Committee om the Depth of Permanently 
‘rozen, Snow in the Polar Regions, 485 ; of the 
Committee on the Desiratulity of Further Research in the 
Antarctic Regions, 487; Third Re of the Committee 
appointed for co-operation with Mr. E J, Lowe im his 
Project of establishing s Meteorological Observatory near 
Chepstow, 506; Report of the Committee for investigating 
Vapour-Pressure and Refractive Indices of Salt-Solutions, 
3 Report of the Committee for mvestizating Certain 
Constants of Solutions, 506; Preliminary Report 
of the Committee for the farther Investigation of the 
Influence of the Silent Discharge of Electricity on Oxygen 
and other Gases, 506; Report of the Committee for Inves 
tigating Isomeric Naphthalene Derivatives, 506 , Report of 
the Committee for premenng & New Series of Wave- h 
Tables of the Spectra of the Elements, 506, Report ofa 
Committee for considering the Combination of the Ordnance 
and Admualty Surveys and the Production of a Bathy- 
hypsographical Map of the British Isles, 506, Report of 
the Committee on the Teaching of Science in Elementary 
Schools, 507 


Setion A (Mathematical and Physical Sctence)—Opening 


Address by the President, Prof G 1H Darwin, M A ,LL.D., 
FR.S,F,.R AS, 420, Dr Macalister, the Grenada Fclipse 
Expedition, 441, Ste William Thomson on Stationary 
Waves in Flowing Water, §07, Prof jas. Blyth ora New 
Form of Current Weigher for the Absolute Determination 
of the Strength of a1 Electric Current, 508 , Hon. Ralph 
Abercromby on the Peculiar Sunnse Shadow of Adam's 
Peak, Ceylon, 5099, T J Baker, Description of a New 
Calorimeter for Lecture P es, 599, J. T Mornson, 
M &A,, on the Distribution of Temperature in Loch Lomond 
and Loch Katnne during the past Winter and Spring, 509, 
oe Mornson, M,A , on Distribution of Temperature in the 
rth of Clyde in April and June 1886, 509, A W Rucker, 
MA,F RS, on the Critical Curvature of Liquid Surfaces 
of Revolution, §10 


Setion B (Chemical S.tence)—Opening Address by the Presi 


Suction C(Geolagy) 


dent, W Crookes, F RS, 423, Dr. W J Russell and 
W Jj Lapraik on Absorption Spectra of Uranwm Salts, 
510, Prof Carnelly, on the Air of Dwellings and Schools 
and its Relation to Health, §10, H B. Dixon, F R S., on 
Observation of Gases over Mercury, 511, R. Warington, 
F RS, on the Dastnbution of the Nitnfying Organism in 
the Sol, 511, Prof WN, Hartley, F RS, on the 
Fading of Water-Colours, 511; H Kobinson, M A, on 
the Colour of the Oxides of Cerium and its Atomic Weight, 
gtr; & F Ehrhardt, on the Relative Stability of the 
Hydrochlonde C,,H,-,Cl, a from Turpentine and 
Camphene respectively, sur, R. F Ruttan, BA,MD, 
on Derivatives of Tolidine and Azotolidine Dyes, §11, LH. 
k, Mill, D Se, on the Chemistry of Estuary Water, 511, 
Dr. Gladstone, F R.S., the Essential Os, 511, G H. 
Bavley, DSc, Ph.D, on an Apparatus for mantaming 
Constant Temperatures up to 100° C., §12, J. W Wales, 
on the Treatment of Phosphone Crude lron in Open- 
Hearth Furnaces, 512; W. Hutchinson, Notes on the 
Basic Bessemer Process in South Lancashire, 512, G 
Hatton, Production of Soft Steel ina New Type of Fixed 
Converter, 512; T. Turner, Assoc.R S.M, on the Influ- 
unc Of Re-melting on the Properties of Cast Iron, on Sil- 
con in Cast Iron, and on Silicon in Iron and Steel, 512, 
W. Thomson, F.R 5.E., on a New cg ip for readily 
Vetermining the Calonmetric Value of Fuel and Organic 
Compounds, 52 , Prof. Odling, F_R.S., on some Decom- 
positions of Benzoic Acid, 512; W. Crookes, F R S., on 
the Methods of Chemical Fractionation, and the Fractiona- 


tion of Yttria, 512 
lag “ve ning Address by ibe Presideht, T G. 
Bonney, D.Se., LL.D , 442; E W. Buacke on the Geysers 
of the Rotorua Distnct, North Island of New and, 
Rev. W. Tuckwell on the Glacial Erratic: ~. —- 
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Section D (Baologyy Opening 


Haters, Die, 1826)" od huey. 


Mc Hughes, M.A., F.G.S., on, the 
Rocks ef North. Wales, $12; Prot j. W. Jadigk Re. | 
Note to secom an : ee ds. YE 
THustrate the Scené of the Recent Eruption in New aan: 
land, 512; W. A. E. Ussher, F.G S., on the Relations af 
the e and Lower Devonian in West Somerset, 523; 
y. Pengelly, F.R.S., on a Scrobicularia Bed conan 
Human Bones at Newton-Abbot, Devonshire, 513; W. 
- - sap Boring for Water ia the New Red 
Maris (Keuper maris; near Damengien, £12°T H Player, 
on an Accurate and Rapid Method of Estimating the Silica 
in an Igneous Rock, §13 ; Prof. T. McKenny H NLA,, 
Notes on some Sections of the Arenig Series of North 
Wales and the Lake District, 5135 G. M. Dawaga, on the 
Rocky Mountains, with Special Reference to that part of 
the e between the Forty-ninth Parallel and Head 
Waters of the Red Deer River, 513; W. Benton, on Sug- 
face Subsidence cause1 by Lateral reales Br 
Hopkinson, on a New Form of Clnometer, §34 ; es de 
Statistics of the Production and Value of Coal raised within 
the British Empure, St , W Dawson, LL.D, F RS, on 
Canadian Examples of supposed Fossil Algve, §14,; Prof, 
E Hutl, LL.D., Notes an some of the Problems now being 
Investigated by the Officers of the Geological Survey in the 
North of Ireland, chiefly in Co, Donegal, §14; Hngh 
raed ay at por tnarouaigted the Car ee 
stone Series, Northumbnan Type, 515 , : Ways 
D Sc., M A, Notes on the Crystalline Schists of Treland 


Address by the President, 
William Carruthers, F R.S , 4§13 Initiation of Discussion 
on the Value of the ‘ pe yee "nm the Teaching of 
Botany, by Prof B Balfour, 536, Henry Seebohm, Re- 
marks on Physiological Selection, an Additional S 

tion on the onge of Species, by G J Romanes, F.R.S,, 
537, Prof G B Howes, on the Morphology of the Mam- 
malian Coracoid, 537 , E. B Poulton, on some Expenments 
upon the Acquisition of an Unpleasant Taste as a means of 
Protecting Insects from their Enemes, 537 ; Prof. Marshall 
Ward, on the Germination of the Spores of Phytophthera 
Se ibatet 537, Henry Trimen, M.B, F.LS, on the 
Flora of Ceylon, especially as affected by Climate, $37 ; 
Prof Bower on Humboldna leurifola as 2 Myrmeco 

Plant, §38, E B Poulton, on the Artifical Production of 
a Gilded Appearance in Chrysalises, 538; Dr. R. van 
Lendenfeld, on the Nervous System of Sponges, $38; Dr. 
R, von Lendenfeld, on the Functians of Nettle-C 38 5 
Dr Maxwell T Masters, F RS., Note on the coal 
Symmetry of the Genus Cypripedium, 538, Dr. von 
Lendenfeld, Notes on Australian Coelenterates, 538; M. 
C. Grabham, M D , Buguo, the es pr Relations of an 
Atlantic Rock, 538; Percy F Frankland, on the Multi- 
plication and Vitality of Certain Micro-organisms, Patho- 
genic and otherwise, 539 


Section E (Geography)—Opening Address by the President, 


Major-General Sir F J Goldsmid, K.C S$ L., 474 


Section G (Mechanical ORY wea Address by the 


President, Sar Jas N. Douglass, nst.C.E , 502 


Satin H | Anthropology\—Opening Address by the President, 


Sir George Campbell, K.C S L., 454, Sir Charles Wilson, 
K.C B , on Native Tribes of the Egyptian Sudan, 608 ; Prof 
W. B Dawkins on Celtic and Germanic Designs on Ranic 
Crosses, 608; G W Hambleton on the Scientific Preven- 
tion of Consumption, 608; G St, Clair, Dragon Sacrifices 
at the Vernal Equmox, 608, Dr H. Hicks, F R.S, Evi 
dence of Pre-Glacial Man in North Wales, 608 , Prof. B. 
Dawkins on Recent Exploration of Gop Cairn and Cave, 
608 ; W. Cunnington on Bowls’ Barrow, near Heytesbury, 
im North Wilts, 609, Dr. J G Garson, the Cranm and 
other Bones found in Bowls’ Barrow, 609, Rev. G, Brawn, 
Papuans and Polynesians, 609, Sur G. aay Ae What is 
an A ?, 609; Prof. W. H Hingston, M D., In@uence 
of the Canadian Climate on Europeans, 609, Rev. G 

Brown on Life-History of a Savage, 609, Sir W. Dawson, 
F R.S., on cg of Mummies of Ancient yan 
Kings Recently Unrolled, 610, C. N. Bell, Prehjstore 
Man in Manitoba, 610; R. G. Haliburton on the Tan 
Cross on the Badge of a Medicine-Man of the Queen Char- 


lotte Isles, 610 
A. G. Butler, 61 
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Prot V W. Cy Olen Zone of North America, 164 ; 
Mega iy ee igi csertory pe esund in eae Christiania Fyord 
ae m Central yi Aras 
Brooks (W. H ), Discovery of Two New Comets by, 40 
Brook’s Comet IIL, J. R. R. Hind, F.R.S, 436 
Brome (cr. Cloud | ffect, 387 
Brown (Rev. G.), Papuans and Polynesians, 609 ; Lafe-Hustory 


of a Savage, 609 
Brown- peqeana ts (M.), Causes of Rigor-Morhs, 636 
tla phy F. hining Holes in the High Alps, 458 


omas Lauder, F.R.S.), on the Connection 
rerio Chemical Constitution and Physiological Action, 375, 
Disorders of Digestion, 543 
(John), 2 General Theorem in Electrostatic Induction, 


209 

Backe (E. W ), on the cores of the Rotorua District, North 
Island of New Zealand, 512 

Buckland (Mass), American Shell-work, 187 

Buffalo Meeting of the Amencan Association for the Advance- 
ment of Science, 299 

~ 4M C Grabham, M.D , 538 
in de Ia Societé d’ Anthropologie de Pans, 20, 185, 379 
es de l’Académie Royale de Belgique, 158, 208, 330, 379, 


Tetin de l’Académie des ues de St Pétersbourg, 186 
Bulletin of the Geographical Society of cae 372 
Bulletin of the Itahan Geograph phicat She 
Balfetin de la Socidt¢é des Naturahstes de en 85, 208 
Buoys and Beacons, Lighthouses and Light-Vessels, Sir J N 


Boral te Exrly ( Colomisation of, 627 

Busk (George, F.RS.)* Death of 346; Obituary Notice of, 
Prof. Geo. J. Allman, F.R.S , 387 

Butler (A G ), British Burds' Eggs, 619 

Butterflies’ Wings, 266 

Butterfues of Kamaon, Himalayas, Mr Doherty, 603 

Buttner (Dr.) the Congo Region, 399 

Monochloracetate of, G Gehring, 188 


Cadmium, the Ultra-Violet Spectrum of, Louis Bell, 208 
ere As L.) and Dr. Mathias, Densities of Liquefied 


Enguneen ng Journals, 14 
Cater retaceons Metamorphic Rocks in, G F. Becker, 
158, University of, Inaugural Address Sr President 
Holden, 632 

oie (Dr Chas.), on some Derived Fragments in the Long- 
and Newer Archean Mos of Shropshire, 258; Crys- 
Schists of Ireland, 

Calintoce, Occurrence of, in culosis, E, Freund, 581 

Caloric ey of Dissociable Gaseous Combinations, F. 


Duhbem, 4 
Calonmeter by ger T. J. Baker, 
Cambrian System of No America, Classification of the, 


Chas. D Walcott, 402 

Cambridge (Rev. O P.), Scientific Results of Second Yarkand 
Mission, Dr. F. Stoliczka, 120 

Cambridge ‘ Geological Museum, 130; University Press, New 
Publications, 530 

Catbridgeshire, Paleolithic Implements in, A. G. Wright, 521 

mrocing ied Chas. A ), History of the Royal College of Sur- 
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ee mi Canadien Record of Science, 1098; Tidal Observations 
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peeing Acar in Section H (Anthro- 
on, 454; What isan Aryan ?, 


* INDEX 





a S eaed 





ot | Tauene of ‘Comedian Climate on Boronia, 
meee + mt. » 809 
—_ ae ‘Apperatus of a Bird's Bs 


Cape Breton Island, Novia Scotia, Geology of Réwit Gilpin, 


Cape prague Rainfall of the, T, Stewart, 573 ‘ 
Cape of Hope, Oficial Hand oe 077 
Cobitlaries of the Vitreous irchow, 2 

Capillary Attraction, Sir William Thomson, F, RS., 270, 290, 


366 
Capron (J. Rand), a Plea for the Rain-Ban4, 382 


Caracas, Weather at, Dr. A. Ernst, 3 3 
Caraven-Cachm and Grand (MM. “ armaux Coal-Messures, 


540 
Carboniferous Limestone, Classification of, Hugh Miller, 515 
Carboniferous Limestone of North-West and go 
Note on the Parallelism between the, L. G. de Koninck, 
Cardoza (Lieut ) and -Colonel Serpa-Pinto in Afncan lates 
Region, 557 
Carey (Mr.) in Central Asia, 457 
Canb Antiquities, Otis T. Mason on, 39 


Carles (Mr ), on the Corea, at . pi aca Goes 
. Caraven-Ca ; 


Carmanx Coal-Measures, 
540 

Carmichael (Henry), an oh 1 sonal tion of the Copper Reduetion- 
Test to the Quantitative Determination of Arsemc, 402 


Carnelly (Prof.), on the Air of Dwellings and Schools, and its 
Relation to Health, 510 
Carnot (M Ad.), on the Separation of Antimony from Tin, 


332 
Carotine, A. Arnaud, 96 
Carp, German, Importation of, 603 
Carpenter (W Lant), Position of Sctence in Colontal Education, 


174 
Carrot, Chole-terine in the, A. Arnaud, 163 
Carruthers (W, F.RS.), Opening Address in Section D 
(Bivlogy) at the British Association, 451 
Carstone, Lincolnshire, Notes on the Relations of the, A. 
Strahan, 258 
at (James), on the Decapod Crustaceans of the Oxford Clay, 
25 
| Carter (W A.), Frogs and Mice, 109 
Carus (J Victor), What 1s Histioderma ?, 76 
Cascade Anthracite Coal-Field of the Rocky Mountains, 
Canada, W. Hamilton Merritt, 259 
! Case, a Singular, Prof. Henry H. Gighoh, 313 
Casella (L. M.), Altazimuth Anemometer, 95 
Castings, Indsan, at the Colonial and Indian Exhibition, 92 
a ri i a North’s Paintings at Kew, W. B. Hemsley, 


ALS, 
Catchpool (8), Physiological Selection, 571 ; Origin of Species, 
61 


Caucasus Vegetable Zones of the, M. Smirnoff, 85; 
Cretaceans from the, P. J. Van Beneden, 208 ; 
the Caucasus Geographical Society, 604 

Caves rear Rockhampton, Queensland, 109 

Caves of North Wales, Dr H. Hicks, F R.S., 480 

Celtic and German Designs on Runic Crosses, Prof. W. 3. 
Dawkins, F.R.S , on, 608 

Centenary of New South Wales, Arrangements for, 434 

, Cephalic Index, M. Topinard on the, 379 

| vel eer Chemical Composition and Physical Proper- 
ties of, 4 

' Cereals of Prelustoric Times, W. T. T. Dyer, 54 

| Cerabeal Lobes, Study of Fish after Extraction of, M. Valpisn, 
12 

Ic Cerium, Molybdate of, A. rar 163 ; Colour of the Oxides of, 

| and its Atomic Weight, H . Robinson, M,A., 511 
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Cerura uinula, W. White, 163 
Ceshro (M. F.), Arithmetical Events, ig 
| Cetaceans (Fossil) from the Caucasus, P. J, Van Beneden, 208 


Ceylon: Dr. Trimen's Report on the Botanic Gardens of, 60; 
‘Boca Se Shadow f cons res ty Ralph 
Chaloner lenge Eas pedirion, ar W. A, 
Hijalmar Theel, eae 
Chaaler (3 (S. ), on Stellar Ba 531; 604 
Chantilly, Bequeathed to French Institute by Duc ‘Avmale, 
Giese (M. G.), Theory of Dissociation, agx + 
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CCHSPERET EF. Lop jy sarweaqen v. Equivalence in the Phemonena 
of Chemical Equilibria, 188 

Chatin (M.), Parsian Flora, 636 

Chemistry : Fresenius’s Quantitative only, 2; Dr. Benedikt’s 
Chemistry of the Coal-Tar Coloum, F. R. Japp, 25, Dr. 
s on Panclastite, 32; Dissociation Temperatures, F 
Siemens, 64; Chemical Equilibria, H. Le Chatelier, 188, 
Sikcates of Alumina, Potassa, and Soda, 96; A Arnaud, 
on the Composition of Carotme, 96; Chemical Society, 115, 
186, Election of Fellows, 306, Ammonia in the Ground, 
Berthelot and André, 211; on some Double Phosphates of 
Thorium and Potassium, or of Zircontum and Potassium, 
Troost and Ouvrard, 211; on the Discovery of Austrium, L 
de Boisbaudran, 211; on the Presence of a new Llement 1n 
Samarekite, W Crookes, 212, Chemistry for the Gold- 
Fickla, James G. Black, 238 ; Sctence and Art Department 
Examination in Chemistry, 294; on the Connection between 
Ch. mical Constitution and Physiological Action, Dr T Lauder 
Brunton, F.R.S, 375, Progress of Chemistry and Mine 
ralogy, 400; Chemical Composition of Herderite and Beryl, 
with Note on the Precipitation of Aluminium and Separation 
of Beryllium and Aluminum, S. L. Penfield and D N. 
Harper, 402, Elements of Chemical Physics, J. P. Cooke, 
Jun., Prof H & Armstrong, F RS, 405, C M von De- 
venter and ‘TT. H. van't Hoff, on Chemical Decomposition, 
464; Strontum Dihydrate, C Scheibler, 492, Action of 
Nitric Acid on Myristic Acd, H_ Noerdlinger, 492, Diazo- 
amidobenzene, R. J Friswell and A G Greene, 492, Re- 
moval of Arsenic from Hydrochloric Acid, R, Otto, 492 , lso 
glucosamine, E Fischer, 492; Preparation of Primary 
Amines, J. Tatel, 492, Chemical Soutety of Berlin, 492, 
Certain Physical Constants of Soluuons, 506; Vapour 
Pressures and Refractive Indices of Salt-Solutions, 506, 
Chemistry of Wheat, Flour, and Bread, W Jago, J 
Wrightson, 520, Cooke’s Chemical Physics, Sir H. E 
Roscoe, F K.8. 545, Indexing Chemical Literature, H C 
Bolton, 560; Papers in Inorganic Chemistry, G. E, Ro lls, 
569 , Connection between Chemical Constitution and Physio- 
logical Action, J. Blake, 594, Ur 1. Lauder Brunton, 
FRS,616 See also British Association, Section B, Chem- 
teal Science 

Chepstow, Proposed Meteorological Observatory near, 506 


Cheshire (F R.), on a Device for the Better Examination of : 


Bacteria in Culture-Tubes, 235 

Chevreul (Michel-Eugéne) Presentation to, 59 , Centenary of, 
224, 463 , Medal in his Honour, 245 , Banquet to, to Celebrate 
Centenary of, 322 , Féte in Honour of the Centenary of, 346, 
Discourses at Centenary of, 488, Address from Berlin Academy 
of Sciences, 489 , Centenary of, 432, Visit of Chinese Man- 
darin to, 433, Brographical Sketch of, 433, Centenary 
Volume by the Paris Academy, 491 

Chih, Flora of, Dr R A Philippi, 628 


China’ Earthquakes in, Note on, Dr D. J Macgowan, 17, | 


Collection of Hairs after Earthquakes in, W 7 Thiselton 
te 56; Dr Edkins on Origin of Arts, Sciences, &c , 60, 
Chinese Northern Varbarians, Dr. Martin on, 154, China 
Review, 156, 602 , China Grass, or Ramic, Cultivation of, at 
Lausanne, Prof. Schnetzler, 530; Chinese Geometry, Dr 
Mateer, Dr. Mastin, 577, Chinese Recorder, 577 
Chitral Massion, Return of Colonel Lockhart, 247 
Chlamydomxya in the Engnadme, Prof EL Ray Lankester, 
Chloride 
Polarisation in, W. Stscheglajeff, 355 
Chioridea, on the Slow Decomposition of the, in their Extended 
Dissolutions, M, G, Fousserean, 331 
Chlorophyll, C. Timmmiazeff, 52 
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Milk Scarlatina, De Klein, 471 
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Minchin (Prof. G. M.): Scientific Nomenclature, 76 ; Statics 
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Temperature in Firth of Clyde in Apnl and June 1886, 509, 
Vistnbution of Temperature m Lech Katnne and h 
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Murray (J.) and Sir C. W. Thomson, Scientific Results of the 
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Myers (A. T.), Index Catalogue of the Library of the Surgeon 
General’s Office, United States Army, 98 

Myristic Acid : Dr. W, Will, 356; Action of Nuric Acid on, 
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Naphthalene, Isomeric Derivatives of, 506 
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Newton (Prof. H. A.): the Bicla Meicors of November 27, 
1B8s, 207 ; Meteorites, Meteors, and Shooting-Stars, 532 
Newton Abbot, Scrobiculana Bed containing Human Bones 
in, W. Pengelly, 513 
Niagara Falls: Study and Discussion of the Interesting Pheno- 
mena of the, 396: American Association Excursion to, 559 
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Nikitin (M.), Glaciers in Russia, 604 
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Non-Euchidtan Geometry Vindicated, F. W Frankland, §21 
Nordenskjold (Baron), Atomic Weights of certain Rare Metals, 


North Amentca, Classification of the 
D, Walcott, 402 

North Downs, the Crag Deposits on the, Rev. A. Irving, 387 

North (Marianne), Pa:mtings of Plants and their Homes, Kew 
Catalogue, W B. Hemsley, ALS, 143 

North Pole, Expedition to the, Colonel Gilder, 490 

Norway Herr Schoyen on ‘‘ Krog,” or Barley-Pest, 39, 
Handy Guide to, Thos. B Wilson, 2 A , 168 ; Destruction 
of Fir and Spruce Cones in Western, 300, Remarkable In- 
stance of the Power of Lightning during a Severe Thunder- 
storm in Central, 323, Ingenious Plan for Disseminiting the 
Weather Reports of the Norwegian Meteorological Instutute 
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Nottingham Free Natural 
Contents of, 323 

Nova Quionis, J. E. Gore, 202 

November Meteors, Baron Schwerin, 69 

Numbers, Indivisibihty of certain Whole, 314 
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Numeration, Pri nitive Forms of, M. Letourneau, 185 

Nuovo Giornale Botanico Italiano, 403 
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Holden's Work at Washburn, 490; New Observatory in La 
Plata, §31 ; Rio Janeiro, M. Cruls, 563, 604; Bouzareah, 
$76; Pulkowe, §79; the Lick, 603; German Naval Obssr- 
vatoty, 624 ; Earchquake-Recorders for Use in, Prof. J A. 


Ewing, 343 
October, Gales in, W. F. Denning, 596 
Odell (W.), Education in the United States, 55 
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“Ong (Prof, F.R.S.), on some Decompositions of Benzoic 
od hi 


Woods of Cochin China, Dr. Tirant, 245 
Saracen Puteun's Report of the Explotations m, 397 
; of, in Lighthouses, &c., Sir J. N. Douglass, 502 





Smith, $44; Fish-Culture in, §553; New 


iistory Museum, Arrangmg the | Orionis, 
Orm 








Ons, Resins, and Varnishes, Prof. R, Meldola, F.3, ’ ‘ang . 
Olenell Zone of North America, Prof. W. C. Bry iva 
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Optiures, Circulatory of the, R. Koehler, 516 
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Pppoleet (Chevalier Théodore d’), Traité de la Détermination 
es Orbites des Cométes et des Plandtes, 310 
Optics. Protective Influence of Black Colour from Light and 
Heat, 2, Acoustscs, Light, and Heat, by W. Lees, M.A., 
275 Prof. Newcomb, of the Velocity o Light, 29; Prof. 
Newcomb’s Determimation of the Velocity of Light, A. M. 
Clerke, 170 ; Influence of Motion of the Medium on Velocit 
of Light, M. A. Cornu, 139; A. A. Richardson and 
W. Morley, 158, New Form of Stereoscope, A. Stroh, 68; 
Telescopic Objectives and Mirrors, H. Grubb, F R.S, 85 ; 
an Elementary Treatise on Geometrical Objects, W. Steadman: 
Aldis, 334; Construction of Reflecting Telescopes, H. F. 
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Ongin of Chinese Arts, Sciences, &c , Dr Edkins on, 60 
Origin of Colours in Insects, J W. Slater, 70 
Origin of an Epidemic, in Quest of the, 393 
Origin of Mountain Ranges, T M. Reade, 602 
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gestion on the, Dr. Geo. J Romanes, F.R.S , 314, 336, 360, 
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J. E Taylor, 168 
Oavrard (L.) and L. Troost, on some Double Pho of 
Thorium and Potassiam or of Zirconium and Potassium, 211 
rv Acid : MM. Berthelot mere Andee on ar Formatioa af, in 
lants, 47; Actiaometry by, wnes, 547 
Oxford Clay, on the Decapod Crustaceans of the, James Carter, 


asB 
Oxidation of Hydrochloric Acid ander Influence of Light, | 
Backelandt, 159 


of Lead, Action of, on ‘elydrochlorate of Ammonia, F. 


pg rely 363° gg 
of, M. Janssen, 175, 1 
ic Volume of, M. E. HA : : 
other Gases, Influence of Silent Giickoege of Elec- 


, 616 


Packard (A. eye Lessons in Zool 
Paignon (M.), ished with Carvings, 


deer’s Antler Embe 


Pizntings of Plants and their ire by Marianne North, Cata- 


logue by W. B, Hemsley, A.L.S., 143 
ahaxntartard wes History and Sabssguent Progress of, Lester 


Phar S. Gardner, 597 
c Implements “in Cambridgeshire, A. G. Wnght, 


21 
<n Annotated yaaa of the Writings of Dr. 
Chas. Abrathar White, 24 
Palestine Expedition, Prof. | ‘Tall, F.R S, on the, 115 
ydrogenated, Electrical Properties of, C. G. Knott, 


462 
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HOMER'S SENSE OF COLOUR 
Le Sens des Couleurs ches Homere. By Dr. Alb de 

Keersmaecker. Part I, x1.-- 152 pp. (London. 

Trubner, 1885.) 
fe appears to be Part I. of a monograph on the 

colour-sense developed in ancient times, although 
chiefly based on the language of the Homeric poems It 
18 to a large extent a criticism of the essays of Mr. Glad- 
stone and Dr Magnus (of Breslau) on this subject. It 15 
generally admitted that the colour-nomenciature of the 
Homeric poems ts far less copious and less precise than 
that of modein times Various theories have been pro- 
posed about this The author represents (p 22, &c ) Mr. 
Gladstone’s view to be that Homer’s Jerception of colour 
was ill-defined, and that his so-called colour-terms are 
often really descriptive of luminosity rather than colour 
And he describes (p 6, &c.) that of Dr Magnus similarly, 
with the addition that the human eye was in those days 
less perfect in colour-perception than now, and has gradu- 
ally improved to its present state. 

After a lengthy criticism of these and other theories, 
the author's conclusions are briefly that there 1s no evi- 
dence of any 1mprovement in the human eye itself during 
these ages, and that the progress that had taken place 1s 
solely one of human knowledge of colour. also that 
Homer's colour-terms are probably often vague, but not 
more so than 1s admissible in poetry. 

As to evolution, however, the author goes much further 
he lays down broadly (p. 32) that no change has taken 
place in any organ in any species, and most certamly not 
in man. It is strange that he also expresses himself as a 
follower of Darwin. After this it will not seem strange 
that the general argument is not particularly convincing 
the mode of argument, too, is not pleasant; in fact the 

“atthor pleads guilty to a certain sharpness of manner 
Aacesconse de la forme) in his criticism of persons. 

Wadiving however the form, there is much in the matter 
that is interesting, A short account (9 pages) is first 
given of what is known of Homer's life, and it is argued 
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that Homer—as being an illegitimate child—was consti- 
tutionally lable to the infirmity of blindness triditienally 
ascribed to him, it 1s fairly urged by some that this blind- 
ness, coupled perhaps with colour-blindness, may itself 
be responsible for some of the uncertainty attached te 
Homer’s colour-terms ; but the conclusion is that there 
is no evidence of colour-blindness. 

As to the misuse (?) of colour-names sometimes ascnbed 
to Homer, the author points out (with numerous quota-: 
tions) that the usage of modern French and Enghsh poets 
1s often, to say the least, inexact, so that it 1s absurd to 
expect exactitude of application in ancient poetry. 

Among the detailed criticisms on Mr. Gladstone's 
essays may be noticed the following .—Exception had 
been taken to the use of the word goim£ (usually trans- 
lated red) as descriptive of a horse, hereon it has been 
urged (by Mr Prior in NarurE) that this word should 
here be translated Phenzctan,; but, 1f this be really a 
colour-term in this place, why not translate it as a day or 
chestnut (horse) 1f the term ved jars on the English ear ? 
Again, surely a poct may describe a (mythical) serpent as 
Sahowds (red ?), and the (mythical) ambrosia as poddecs 
(rosy t) without being called to account. In one case 
(Odys. B. VI v. 163), where the use of doin as a colour- 
term had been objected to, the author explaims that its 
other meaning, falm-iree, makes sense of the passage. 
Special exception 1s taken to Mr. Gladstone’s interpreta- 
tion of at#oy, which the author considers to be not a 
colour-term but a word descriptive of combustion, so 
covering a wide range of meanings, 4g. fiery, glowing, 
smoky, golden, &c. 

The Homenc expression ofop applied to the sea— 
hitherto far from clear—receives a new explanation from 
a traveller in the A®gean, viz. that that sea has at times 
a blood-red appearance with a red hanzon all round. In 
commenting on the word yAspés, which seems to mean 
both green and fresh or vigorous, the author endeavours 
to connect the syllable « with the meaning of vigour, ¢.g- 
karit (Sanskr.), safrit (Zend), th (Greek), vf (Lat,), (to 
which may surely be added the English sizAz), but the 
connection seems very shght; in fact the syllable ¢ recurs 
in many terms expressing weakness or smallness, ¢.g. 
pinpes, wininens, slight, scklimem, weich, farble. 


® 
The remarkable factfe/ taaught to notice that tire term 
sky-blue is almost. 
Asiatic peopie,, 
Avesta, in the Ofd Testument;,in- Hebrew wettings gener’ 
ally, ana in Homer ant Hesiod’; the epithets applied’ to: 
Shien: being expressive of ite vastness, depth, purity,, 

Uhancy, &c., Bat net ofite colawn A singilar want of a 
precise coloumtenay 1m stewn to exist in many moder 
barbarous langosges: But it does not seem warrantable 
to conclude that. sily-Bbe was a colour unknown to these 
peoples ; indeed sky-blue pigments have been found 

_, 4p. 37) at both Memphis and Thebes. 

A part of Dr. Magnus's theory of the evolution of the 
colour-sense 1s that the eye acquired the power of recog- 
nising different colours mm the order of their luminosity ; 
but the order which he seems to assign (p. 73), viz red, 
yellow, &c., is certainly not that of their luminosity. 
The physiological and emotional effects of colours on 
men and animals are noticed in this connection Thus 
red 1s known to excite bulls and turkeys the expermments 
of M Paul Bert on the small crustacean Daphnia are 
quoted ; when placed in a solar spectrum they congregate 
most thickly in the orange to green region, which 18 also 
the most luminous region Goethe’s speculations on the 
effects of colour on the emotions of mankind are noticed 
at length. A curious “colour-treatment ” (chromo-photo- 
thérapie) proposed for the msane 1s also mentioned, which 
consists in placing the patients amidst surroundings,of a 
tint supposed to be capable of exciting healthful effects 
thus red 1s said to excite, blue and violet to sadden, green 
to soothe The results of this treatment do not seem to 
have been very definite (pp 78, 79). 

The comparative philology of colour-terms takes up-— 
as mnght be expected-—much of the work, the author has 
spared no pains in endeavouring to trace out the mean- 
ings of Homer’s colour-terms by the help of the related 
words in other languages 
process, take the words related to d/ve as an instance 
Mr. L. Geiger’s opimon 1s quoted (p 50) that the modern 
European words di/ue, blae, blau, b/d, bleu, &c (English, 
Scotch, German, Danish, French), now meaning d/ue, 
meant d/ack in early Europe, whilst another (p ot) 
connects them with words conveying the idea of bright- 
ness, ag briller, blanc, blink, bleach, blank 

The author promises a further instalment of this essay, 
in which the evidence from the fine arts, pottery, and 
dyers’ work, and that from morphology and physiology are 
to be set forth , also a full statement of conclusions 

ALLAN CUNNINGHAM (Major, RE) 
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OUR BOOK SHELF 


The Fournal of the Engineenng Society of the Lehigh 
Unsoersity, March, 1886.) 
THE practice of forming engineering societies in universi- 
ties where engineering is taught 1s an exceedingly good 
one, and should receive every encouragement and help 
from the authorities. In fact every college should have 
its steer) The meetings give the students an oppor- 
tanity of discussing interesting engineering works, and 
give thesia greater interest im the subject-matter taught 
inthe‘ Classroom. These junior engineering societies, if 
i may so call them, ought not to be only Gand in col- 
but ali large engineering works should have a 
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‘ moeiety of their own, the aaembler 
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As to the uncertainties of this ; 
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tratuine, cite fire bedetg , 
“The Internal Work and the Deffection of Beams” ; the 
second article gives an account of “Boring the Big 
Aqueduct” for the New York water-supply from Croton 
Lake. We next have a short notice on technical educa: 
tion in Mexico, followed by a very good account dealing 
with “ The Requisites of a Successful Engineer.” 

After notices on “ Mine Water Formations” and “ The 
Foundations of the Washington Monument,” the ¥ournaZ 
concludes with a condensed report dealhng with the 
measurements necessary to ascertain “the velocity and 
discharge of the Lehigh River about Bethlehem.” 

Taken as a whole the contents of this Fourna/ are dis- 
appointing from a professional poimt of view, Prof. 
Merrinan’s article on the deflection of beams le 
excepted. The descnptions are much too general an 
popular ; the subjects are not treated with that accuracy 
demanded by an engineering article, and are written m a 
style more fitted for the columns of a daily paper than a 
Journal published by an engineering society. NOL 


Fresentus’s Quantitative Analyss Parts Land I} Vol II 
Translated by C E Groves, F RS. From New Edition 
of Fresenius commencing in 1877. (No date) 


IT is a great pity these books cannot be pushed forward 
much faster The plan adopted by many German authors of 
sending out books in “Lieferungen ” has some advantages, 
but generally these are more than balanced by the time 
allowed to elapse between each part This slowness on 
the part of authors makes it somewhat unpleasant for a 
translator, who must of necessity be still somewhat later. 
In this particular instance, however, the translator has 
improved on the time by introducing or anaes 3 to 
methods not in the original, but it might have been 
carried further The orginal does not contain anything 
about Victor Meyer's methods of vapour-density deter- 
mination, and the translator has also reframed from 
noticing these methods. There may be some reason for 
this, but we think at least the methods might have been 
mentioned, as they are simpler to perform than any other, 
and do not fall behind any 1n accuracy 

The whole of Part I. and a small portion of Part I]. 1s 
taken up with analysis of organic bodies ; the remainder 
of Part IT 1s on the analysis of potable and spring waters, 
&c. lf an index or table of contents had been added, it 
would have rendered the Enghsh edition more practical, 








LETTERS TO THE EDITOR 


[The Editor does not held himself responsible for opinrons ex- 
pressed by his corresponden's, Neither can he undertake fo 
return, or to correspond with the wreters of, reected mane 
seripls No notice ts taken of anonymous communwations. 

[The Editor urgently requests correspondents to hecp their letters 
as short as possible, The pressure on has space t4 to vat 
that + 1s swepassdble otiberuiee to insure the appearwnees Ne 
af communicahens contamipg interesting 3 novd facts.) 

Protective Influence of hg Colour from Light and 

oa * 
RR, VOL, xxiii, ,& correspoxient refers to the 
“a Tot Dladeent the stn souod the eyes as 8 protection 


effect of 
against the strong sunlight. Proteably the practice has 





’ widen of the otbit at-once the reflecting cone of 
» ethareiede, with the eyeball velirigernstir lige? seats 
“ie, in thle gene, oblique, the maximum slant side being internal, 
che, tomerdathe nose, and the minimum slant eide external, A 
plane through the outer-orbital angle, and ticular to the 


at the anterior end of its antero-posterior diame- 
ter, and there will be a considerable part of the nasal surface 
of the cone in front of that plane, This part will act as a 
reflecting surface, and concentrate the rays upon the eyeball 
Probably variations of complexion will not much affect the re- 
=__1. _- ‘er of this surface, seemg that the difference in the 
skin of black and of white races 1s maimly a difference in the 
amount of pigment in the rete mucosum, and not in the super- 
ficial pee of the epidermis. 
It is evident that rays reflected from the ground, and from 
yects of no great altitude, are the rays which will have the 
eatest chance of striking the eye after reflection from the sides 
~. the orb.tal cone The direct rays of the sun in tropical 
countries will, during the hottest part of the day, be too nearly 
vertical to take this course Now 1 would seem that it 13 in the 
case of intense hight reflected from rocks, snow, &c., that the 
blackening has been found useful 
Whether to any appreciable extent the amount of hight enter- 
ing the eye is increased by the shape and projection of the orbit 
is a different question or here st is not cnough that the rays 
should be concentrated upon the eyeball, They must enter the 
pupil. Nevertheless, it would seem from observations made for 


ne 
exis, will col ped neatly coincident with the tangential plane 
of the eyeball 


another purpose up on the pupil-reflex, that the diameter of the | 


aperture 1s increased by blackening the skin round the orbit, say 

by means of a piece of black cloth with an elliptical hole in it 

for the eye, the light of course being he) t of constant intensity 
April 19 G 





On the Form of Mole Hills Thrown up under Snow 


MOLES must have an opportunity of getting to the surface here 
and there to dispose of the results of their excavations When 
they meet with a deep laid hard road they come out and cross it 


When frost has bound the soil into an impenetrable cake they ! (I think they are 
sometimes come out of the ground, and, travelling away to seek | some days in a garden close by, 
eir operations, are unable to find ; house. The thrush touched no crocuses but the yelfow ones, 

e frozen soil mn another place, ‘and no other bird did so I should be gtad to know if the 


& place more suitable for t 
their way back or to burrow into t 





and“so they get killed mn considerable numbers, When there is 
a little snow on the ground, protecting {it from the frost, the 
moles coine to the surface as usual, and throw up mounds of 
earth under or through the snow. But, when deep-drifted snow 
has covered the ground, the mole-hills under it are found to be 


‘ in more or less symmetrical ndges of uniform height 
asidl as represented in thé sketch. It would appesr that 
‘the molis in these circumstances make galleries about the size 


'the'enew, toto which they push the'earth to be disposed of, find- 
~ coiike Hie oxi ncaa than 40 raise the wssal 

“earth runter adperingumbest snow-drift. ¢ 
witeer yet overdes enused the snow-drifis to lie dong 
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; pieces, as 1f in a rage, but devoured them entirely, returmag 
| again and again to them, and gobbling up the yeHow petals as a 





| This gradually 
tints. At 7.30 the tints vanished. Wand, south to south-west, 


“fg 
ein stanepeamneenenannie’ 


the north of Wistre examples of this peculiar form of, 
trole-hill may be comsicnly seen ‘in the Fells, 
Cambridge THos. McKzl 


Protective Imitation 
I HAVE been watehing for hours with great interest what I 


believe to be a very curious instance of protective imitation. A 
ve old thrush has been, all that time, to make itself 
00. 


like a serpent, and succeeding remarkably well The 
object appears to be to frighten away a smaller and more active 
thrush—no doubt younger and with sharper ear-—which seems 
to be getting all the worms It ap afraid to attack its 
young rival, but rans towards it as if it meant to do so, and 
when the young one turns round and faces it, the old one 
crouches down so that nothing of st is seen but a crest-like back, 
two glaring eyes, the spotted throat, and a dark line formed by 
the front view of the beak and the lines at the corners of the 


mouth, which look very much like as t's moath. If I saw 
the creature protruding from a bush or from the , 1 should 
certainly take it fora snake of some kind. The young bird 


looks alarmed and retreats, though just before it was ready to 
attack the other No sooner has it recovered its courage and 
advanced to attack than the old one retreats, and resumes ~*~ 
serpent-like mask There has been a Iittle sparring in the air 
occasionally, just enough to show the nature of the feeling, but 
if allowed to do so the young one evidently would be content to 
feed quetly The old thrush (I know 1t by asmall white feather 
on one wing) is very much at home on this lawn, and seems to 
consider it as its own private domain, at all events as far as 
thrushes are concerned A short time ago, when the ground 
was for a long time hard from frost and drought, this thrash 
moped about and seemed nearly starved, and at last fell upen - 
two great clumps of yellow crocuses, and not only tore them to 


rabbit does a lettuce. At that time many birds that are usually 
too shy came down from the hills and strolled about the fields 
and praetor &c Two exquisite crested plovers 


ed) stalked about with graceful digmty for 
and roosted m an Ord hen: 


resemblance to a serpent has been ob-erved 
by any one else, J M. iH. 
Sidmouth, April 19 


P S.—It may be thought that the crouching 
is only a preparation for a spring, but 1t does 
not suggest that to the eye, and it is not fol- 

3, lowed by aspring. If it really is a fact and 
: not a fancy, the instincts of tmtation and of 
fear in this case must be a very ancient im- 
heritance indeed. 


Indescent Clouds 


THIS evening at sunset there was here a 
fine instance of iridescent clouds. About 7 
I drew the attention of my companion to some 
remarkable clouds , three long arms of stratus 
of peculiar texture, like pulled-out cotton-wool, 
and of striking colour, blue-black and silver, 
stretched nearly to where the sun had gone 
down behind a hill. At 5 minutes 78 
detached portion of this cloud assumed lovely 
indescent colours hke bnght mother-of-pearl. 
died away, but other portions assumed the 


Glencar, Kerry, April 26 


MADRAS MAGNETICAL OBSERVATIONS * 


W E are indebted for the present volume to Mr. 

Pogson, the Government Astronomer at Madras, 
from whose introductory remarks we learn that he is not 
yet at the end of his editorial labours. 


J. G. GRENPRLA 





. cal Observations nade at Matias in the Years 1851-18 
| the Supetiutandence Of Me WS fosone™ Balad by Mee 
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Mr, Pogson intends as soon as possible ‘to continue 
his work, and the greatest Se must be given to this 
derittonighed astronomer his persistent efforts to 


i the records of his ory. But what can 
pepo, i of a system of imistration undes which 
s are reduced about half a centary aftef they 


are made? Jf this were the only mstance of such a 
monstrous delay it would be bad enough, but we seem 
destrned to have another instance, no less flagrant. 
The late Mr John Allan Broun finished his work at the 
Trevandrum Observatory in 1864, and as yet only the 
first volume of his reductions has seen the hght Here 
the Observatory has been discontinued, and we do not 
know that any one has come forward to complete the 
labours of Mr. Broun, so that the publication of the 
remaming volumes seems to be adjourned indefinitely 
Surely there is something in this system which requires 
patting nght. 

Mz, P tells us in his introduction that the vertical 
force results were never entitled to any confidence, espe- 
see | before March 1853, when, for the first time, the 
needle was placed nearly perpendicular to the magnetic 
meridian, bly to the directions given in the report 
of the Royal Society Our readers are probably aware 
that at the present moment a Committee of the British 
Association 1s engaged in discussing magnetic observa- 
tions, and they are anxious to bring oe poo all reason- 

determinations of the solar-diurnal variations 


of whe Ose magnetic elements for as many places as | 


possi 
It may therefore be of interest, especially after the 


above remark by Mr Pogson, to apply some sort of pre- 
liminary test to the Madras observations 1! shall there- 
fore compare them with the simular results obtained at 
Bombay, and discussed by Mr C Chambers in his recent 
elaborate and excellent volume. 

In the following table we have in the first place a com- 
parison of the solar-diusnal variations of declination at the 
Colaba Observatory, near Bombay, and at Madras, For 
the purpose of this comparison it 1s unnecessary to give 
the scale values or to exhibit all the months We have 
therefore hmited our comparisons to a mean of the three 


the three months, May, June, and July 


TABLE 1 ~—Comfarzson of the Solar-Diurnal Variations 
of Declination at Bombay and at Madras 
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Now it bay fp think, be seen from Table 1, sa 





both stations as well as the r of the: 
eke pees very dimes for iin two r | 


months, It will uxewise be seen that the peculimrities + 
the summer vanation are very much ahke at both sta- 
tions, and that the pear of the winter variation 
are also very much alike. Thus the comparison fs 
favourable to the accuracy of the observations at both 
stations, 

Let us now turn to the force components. In Table HI, 
we have a comparison of the honzontal and vertical 
variations at the two stations for the two month« fine 
and December 


TABLE I1.—Comparrson of the Solar-Diurnal Variations 
of the Hortzontal and Vertical Force at Bombay and 


at Madras 
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itgwill be seen = table sm at both “ip an 
components the ‘or June ts near gait. 
ap that for December the chief difference being in 

Kiso that the type at the one oe ne very similar 


that at the other. The marked difference 
ions is for the vertical force, the of 
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range Aub ‘at Bombay than at Madras. To investigate 
— tt will be desirable to give the comparative 
anges for the various elements for the various months at 
:¢pe two stations. This is done in the following table. 


‘‘Eapix I1L—Ranges for the Various Months of the 
Diuraal oak of the Three Elements 


at the 
Bombay Madras 
Monty Pagina Fe rcs eon reece 
rce joree 
anuary 162 8938) = 167 9! 1318 = - 33414 
ct . 17 §07 #920 64 1585 3778 
March . 263° §7t = 175 an 1785 = 4847 
April... . 392 576 216 21 1851 627 
286 473 265 243 1522 4! 
mme .. . 480 434 257 260 121 2017 
Anges. $45 43. gor a3 MOK 3803 
September. . 550 407 365 2820-331 6401 
October . 258 437 213 1lo0)— «8950 § 163 
+ November 103 414 I 93 1362 3633 
December . 136 356 89 86 W1Ig 22 


From this table 1t will be seen that for both stations 
there 1s a smaller maximum of declination range about 
May or June, and a larger maximum in September, while 
the most decided mmima are in November and February 
for both stations. Again, there 1s a maximum of horizontal 
force range for both stations in April, and also in October, 
while the minima are at Bombay in September and 
December, and at Madras in August and December. 

Finally, at Bombay there is a smaller maximum of 
vertical force range in May and a larger in September, 
while at Madras these occur in April and September 
The most pronounced minimum of vertical force 1s in 
December for both stations 

It would thus appear that there 1s a very striking like- 
ness between the variations of the three elements at the 
two stations, and that, notwithstanding Mr. Pogson’s 
remark about the vertical force instrument, its results do 
Not appear to be without value in a comparison of the 
above nature. BALFOUR STEWART 


- 


PLANTS AND THEIR DEFENCES 


A CONSTANT struggle for existence, the consequence 
of the enormous increase in the numbers of the 
individuals of almost every species, 1s the fate of nearly 
every organism, both animal and vegetable. Some have 
to sustain the attacks of others which are directly an- 
tagonistic to them, and which regard them as prey; in 
the case of others the struggle is rather one to live in the 
face of adverse conditions or peculiarities of environ- 
ment, so that the different organisms are not directly 
hostile, but each affects its neighbour injunously by 
adaptin itself more readily to the changing nirroandin : 
and so diminishing the other’s power of obtaming nutn- 
ment, sunlight, or whatever other condition may be the 
object of their competition. . Thus have been developed 
in the different competitors different features of their 
cons on—many perfecting powers of active assault, 
others facilities for active or passive defence. The last- 
named is particularly the feature found m the vegetable 
. Phe want of locomotion prevents any aggressive 
movement of the mdividual, and hence success in the 
struggle can only be secured by more complete adapta- 
tion to environment than its competitors can show, or by 
protective mechanisms guarding the individual from the 
of organisms inclined to prey upon it. These 

exhibit very great vaitey, and their object 

woems obscure till they are looked at in the light of 
eavironment of the plant, the conditions of its life, 
‘and the against which it has to contend. The 
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wexposed points of attack are three: the succu- 
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and shoots ar the attractive fruits are assailed .’ 
in search of food ; the secreted by the - 
flower to allure to it the insect adapted to nS 
olhee inl ohcse préstane tenetend for sack etree: 
other whose 3 or suc ; 
and Which therefore are onl * whi ising 
pollen is itself the object of desire on the part of others 
which are equally unable to apply it to its legitimate 
purpose. 

The protective mechanisms of plants, therefore, so far 
as raat are directed against aggressive animals, are to be 
looked for mainly in the neighbourhood of the young 
growing parts or she nite organs. Not exclusively, 
however, but generally the older vegetative parts are 
defended by their own inherent qualities, such as their 
hardness or wiriness, which keep them from suit- 
able for the food of their assailants Such young growing 
parts in many plants, particularly those growing in ex- 
posed reg ones are plentifully supphed with tharns, spines, 
or prickles, rendering them in many cases extremely 
formidable. The thorns or prickles may be produced on 
almost all the vegetative o , and may be merely 
epidermal structures, or much stronger in composition, 
containing considerable developments of woody tissue. 
Thesethorny plants are most noteworthy in desert countri 
some that are met with there, notably the so-called 
“ wait-a-bit” thorn of Africa, having spines of immense 
length, and being quite :mpenetrab man or beast. 
Cases are not of infrequent occurrence where even the 
lion himself is a considerable sufferer coming into 
collision with this plant. So great is the development of 
the thorny character in this region that Grisebach con- 
nects it particularly with desert exposure and scarcity of 
vegetation. Nor are thorny plants by any means confined 
to such regions—on our own heaths the gorse 1s a famihar 
plant, and one sufficiently formidable to passers-by ; 
while other spiny os, as the wrest-harrow 
Cetetoadd spinosa), are not infrequent by the wayside. A 
urther pecuharity may be noted in connection with these 
plants often the thorns do not occur above the t 
which 1s assailable by the anima! 1n its search for food , 
while, when the shoot has outlived 1ts period of succulent 
condition, and its tissues have become hard and dry, the 
thorns do not persist, being much more numerous whea 
| the part 1s young. 

Nor 1s this spiny habit confined to shrubs or trees. 
The cactuses, which are so remarkable a feature of the 
vegetation of America, are equally well protected. Their 
surfaces show great variety of development 1n this par- 
ticular: some have small groups of thick ngid spines, 
others long flexible needles of intense sharpness, pene- 
trating easily the skin of the assailant, and stinost 
impossible to extract. 

ore formidable defences even than thorns or prickles 
are found in the varieties of stinging hairs borae so 
plentifully on the leaves of many plants. These are 
represented in England by the two species of stinging 
nettle, which are, as every one knows, capable of pro- 
ducing considerable discomfort to the unwary person 
who handles them. These are, however, not worth men- 
tioning by the side of many of their ical relations. 
The structure of the hair in all these is similar; a mass 
of cells forms a kind of swollen cushion below ; on this 
1s seated the long tapering hair, which ends in a some- 
what recurved point or hook. The walls of the upper 
part of the hair are very strongly silicified, and are, enn- 
sequently, easily ruptured. Lower down there is but little 
silica. When touched or rubbed by the hand, the preagure 
drives the hair downward ; at the same time the brittle 
hook penetrates the skin and breaks off. The downward 
pressure forces out from the broken hair a fluid of in- 
tensely acrid nature, which, on entering the wound made 
by the point, setsup more or less severe inflazimation. 
This fluid is conjectured to be formic acid—a 
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lent. leaves. 
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view ‘baseil on the fact that this acid: can ‘be obtamned 
from the nettle: py suitable means. 

White: the th tives of this group of 


representa: 

plants are sufficiently formdatle to careless intruders, 
somecod ‘their connections in otiier parts of the gioke are 
distinctly: dangerous A travelidr in Australia describes 
a spachmen of Urtsca givas in the following terms -—“ A 
Spetimen seen by Sir W. McArthur, still in full vigour, 
rises from its base by a series of buttresses of singularly 
lar outline, geadually tapering, without a branch, to 
a height-of 120 to 140 feet. The trunk then divides mto 
a Pi osclp ales wide-spreading head, which excites 
a en from its extraordinary size. But the ordinary 
tlevatian of this tree is 25 to so feet, with a circumfer- 
ence of 12 to 20 feet. The leaves, when young and im 
vigereus piteth, attain a breadth of 12 to 15 inches, and 
areata beautiful dark-green colour. As may be expected, 
the poisonous fluid secreted from the foliage is very 
powerfiel, particularly in the younger leaves, and their 
sting:imexceedingly virulent, producing great suffering, not 
unattended with danger. It 1s found in the northern part 
of Naw South Wales, and 1s a great impediment to the tra- 
veller”” An Indian species (Urtrca or Laportea crenulata) 
is obnoxious. It has rather large leaves, round 
Ww numerous small stinging hairs are placed. At 
certaith seasons it emits when brursed so irritating an 
aroma as to cause a copious flow of saliva and mucus 
from the nose and eyes for many hours, while violent 
fevers have been caused by the flund poured out from its 
Urisca wrentissima, a Timor species, 
which 1s known to the natives by the significant appella- 
° “4 devil’s leaf,” has been known to produce effects 
so viaient 2s to last twelve months, and has in some cases 
even caused death. AMalprphia urens bears on its leaves 
hairs 141nch long, which are pressed flat along the surface. 

These act very similarly to those of Urtica. 

The Loasee, or Chil: nettles, exhibit similar defences, 
their power of stinging being very severe. 

Other plants are protected also by hairs, which play 
rather a mechanical than a chemical part Such are 
various species of Deutzia, particularly D scadra, which 
bears on its leaves numerous star-shaped hairs whose 
walls are permeated with silica. 

Besides these defences, which are chiefly mechanical, 
though in the case of the nettle a secretion acting chemi- 

plays an important part in their behaviour, many 

S$ are protected by chemical means alone This 1s 
seen chiefty, though by no means exclusively, in the case 
of flowers and fruit. The plant secretes in different parts, 
or it may be t out its system, a juice which may 
be poi , or acrid, or harmless in effect, but very un- 
pleasant to its assailant. Thus very many of the Sola- 
naceous plants have poisonous fruit, as Atropa Belladonna, 
and some species of Solanum The whole plant 1s charged 
with juice of great pungency in many of the Ranuncu- 
lavese, 2. sceleradus causing sores 1f allowed to come into 
costact with a delicate mucous membrane such as that of 
the: mouth. Parts of the Aconite (4. Napel/us) are in- 


temsely peisonous, while the seeds of Strychnos Nux- 
vomtte the well-known drug strychnine. Others 
have a or juice which 1s intensely bitter and un- 


t to the taste, as the different es of spurge 
Euphorbia), the dandelion, the wild lettuce, different 

of , and many others. An acrid juice is to 
be wet with in many Cruciferz, as the mustard and the 
tadish, The aromatic Umbelliferae, also, are protected in 
this way from many of their enemmes, the peculiar favour 
whick they posséss bein unpalatable to many birds 
whicks'are attracted by theirfruits. Other plants hag out 
resinous: and other sticky secretions which serve the same 
purpose. Some others are protected by the possession of 
& very-Aetid odour, much resembling putrefying animal 
nuttin, though this has ably been developed to 
attract the cattion-loving which secure cross-fertilisa- 
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tion of the plants. Such Arum Drosuwentue: 
Stapetia, a of ‘Asclopiadnicens, 
PA pei terial ysl reve inst i 
ound in a Sumatran parasite, Ne Ce 
This plant, instead of develoviss special weapons of its 
own, attracts to itself eviany of. ants whiese, sting is very: 
severe. These resent very effectually the attacks of mat 
mals inimical to the plant. It is deseribed as parasitic on 
trees in the form of a large irregular tuber, fastening itself 
to them by fibrous roots, and throwmg out several 
branches above. The’ tuber 1s generally inhabited by 
ants, and 1s hollowed out by them into numerous winding 
assages, which frequently extend a good way slong the. 
ranches also,giving them the appearance of being fist 
A sitnilar arrangement 1s found in Acacea spherocephalay. 
but a more elaborate one, as the plant not only serves 
as a habitation for the ants, but develops certain organs 
to attract them to it. The stem and branches are fur 
mshed with very large thorns, which are set along them 
in pairs The thorns are enormously swollen at their 
bases, which are hollow, and in these swellings the nests 
of the ants are found, the magnitude of the enlargement 
being no doubt caused by the irritation of the insects. 
At the base of each pair of thorns, about midway between 
the two, 1s found a large nectar-secreting gland, which is. 
very active. The leaves of the plant are pinnate, and on 
the leaflets are numerous small pear-shaped glands, con- 
sisting of delicate masses of cells containing an ouy 
secretion, Cecropiais also protected in the same way ; 
its stem 1s hollow, and contains the nests of the ants. 
As in the case of the Acacia, glandular structures are . 
present, which attract the ants and afford them food. 
ochomburgk describes a plant belonging to the order 
Polygonacee (7riplar1s Schomburghiana), a native of 
Guiana, as having its trunk and branches hollow between 
the nedes, and serving as the habitation of venomous ants. 
He also mentions an orchis (Schomburghea tidbscinss), 
which, he says, has pseudo-bulbs arising from creepin 
root-stocks. ‘These have a small hole at their base, 
ants and other insects construct their nests therein. 
Turning more especially to the reproductive organs of 
plants, we find them attractive to intruders, not only on 
account of their own palatability or succulence, but as 
providing two especial delicacies much sought after by 
the insect world—honey or nectar, and pollen. The object 
of the secretion of the former is to secure the due trans- 
fegince of the latter from the stamen of one flower to the 


pito! of another, and this is effected m most cases b 
sor 4 “ticular insect. The invasion of others w : 
hett.c ‘Texa~to loss of honey or pollen, or both, with- 


out securing the end aimed at. It 1s natural, there 
fore, to expect to find many contrivances to secure the 
secretion to the appropriate insect, and an almost infinite 
variety 1s found, some mechanical, others chemical, 
others partalang of the nature of both. The enemies : 
most guarded against are those insects winch we have 
seen in some other plants especially courted—ants. In 274 
assailing the plant they must usually ascend the stem ifs, 
from the ground, and many and vartous are the pitfalls (9:4 
placed in their way. In the teasle, the leaves, arrangedin 5 
pairs along the stem, have their bases attached to it and’ |. © 
to one another, forming mips Sag which are filled with {<. 
water, thus presenting an obstacle to their ascent. The | 
leaves of the pine-apple are arranged to bring abot the 
same result. Some pe se = in ee ee 
by water, as many of ¢ gonacees, In 2. " 
which sometimes in water, and sometimes on ' 


forms : 
the flowerstelks a nusnber of | 
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a willky juice on being assailed by them. Other plants, 
gomnins of the willow, have very slippery Rower. 
which the ants cannot pass along. The sof the 
, tao, tend themselves to pn ee thus 
Asstirrhinum and Linaria have a close-shutting corolla, 
whith they cannot enter; Codea is furnished with free 
hairs growing on the corolla, which block the way to the 
nectar, and which are insurmountable by the insects 
Where such means are not found, in some cases a counter- 
attraction is provided to draw the unwelcome visitors to 
parts where their attentions will be harmless: thus /m- 
patiens has honey-giands on the leaves which are said to 
stop the ants on their way to the flower. 

Other insects than ants are also to be guarded against 
Many flowers are capable of fertilisation by more than 
one species of insect, but others are especially adapted 
only to one kind In these the form of the flower, while 
affording facilities for the proper insect to receive its 
pollen upon the proper region of its body, also presents 
obstacles to others which would be useless. The peculiar 
construction of the corolla in such cases serves as a pro- 
tection to both nectar and pollen. This may be carried 
still further, access to the honey by other than the appro- 
priate channel being hindered by chemical means An 
instance of this 1s seen in the Alpine varieties of the 
Aconite, which are adapted for fertilisation by bees 
Instead of the insect inserting its proboscis into the 
flower from the front, so as to make it pass the stamens 
and pistil, one bee (Aomébus mastrucatus) bites a hole in 
the back of the hood formed by the sepals, and abstracts 
the honey. The white variety of the flower is unpro- 
tected against the theft, but the other, blue in colour, has 
a nauseous, bitter taste, and so 1s let alone. 

Besides meeting the attacks of annals in_ these 
different ways, plants have to cope with other dangers, 
and require for these another system of defences, which 
are more associated with peculiarities of environment 
They are assailed continually by varying conditions of 
climate and temperature, and have in many cases very 
curious modifications of structure and habit to correspond 
with these A danger that threatens most plants, except 
in a few regions of the world, 1s that of having their 

ollen injured by rain To meet this many varieties of 

orm of corolla have been developed Many have a long 
narrow tubular shape, the claws of the petals cohering 
together, while the free limbs can curve outwards in fine 
weather, but arch over the tube when wet. Others have 
a campanulate form, with the base of the bell upwards, so 
that rain falling on the flower cannot get near the stamens, 
but is shot off as by a roof In others the stamens are 
covered over by development of another part of the flower, 
as inthe Ins; the filament of the stamen, too, may be 
broad, and bear the anther on its under surface, as im the 
‘Nai ex. It 1s rather curious that flowers that produce 
large quantities of pollen have not such defences against 
this er as those which form but little, while the most 
complete adaptations are found in the cases of plants that 
inhabit damp chmates. 

Many flowers are defended by habit rather than struc- 
ture. In wet weather they do not open their corollas at 
all, and not a few, even in fine weather, keep open for a 
bis” Hoe while, only a few hours in many cases 

es rain, other meteorological conditions are fraught 
with One of the most commonly occurnng 1s 
frost ;_ and allied to this is the loss of heat by radiation 
during the night. The power of resistance to these con- 
port maces ae but in many nor constitution 

é em jarly susceptible to dam ereb 
there has been developed the so-called cone sleep. 
‘The term is no doubt a misnomer, but it has been adopted 
and associated with certain well-defined movements which 
plants perform at the close and at the 
of day. The movements differ very greatly 
plants, but they bring about such a position 
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of the leaves as will protect the upper surface from tadia- 
tion, Some of them are of a very complex nature, pate 
cularly those shown by certain of the Leguminosse, Which 
have pinnate leaves. It 18 in this natural order rat 
oe perpen of sleep 1s most prevalent, certain of the 
Oxalidacez and their allies coming next to them. 

A similar mechanism protects very many plants from 
excess of sunlight, which is injurious to the chlorophyll. 
In bright sunshine the leaves assume a position which 
has been called “diurnal sleep.” Init they present their 
edges and not their faces to the light In other leaves the 
chlorophy!l corpuscles themselves move, takin g up a. pasi- 
tion on the lateral walls of the cells rather than on the 
front ones, or so placing themselves that their profile and 
not their surface ts exposed to the sun. In, some of the 
Alge, as Mesocarpus and Vaucheria, this sensitiveness 15 
seen. 

Other protective devices may be seen b Buds the 
adaptations of plants to their conditions of life. ‘Thus the 
leaves of submerged plants are preserved from hemg 
broken by the currents of water by being minutely sub- 
divided, so that they adapt themselves easily to the 
motion, and do not oppose a_ resistance. 
plants are protected from drought by the development of 
asucculent habit. Aénial parts of plants, again, are pro- 
tected in many cases from becoming moistened by water 
by a deposition in the cuticular layers of the epidermis of 
varying amounts of wax or resin 





ane nk Rei om herecmatiaten: 


THE ORIGIN OF OUR POTATO 


HE year 1886, by its tercentenary associations, brings 
T once before us the subject of the mtroduction of 
the potato into our islands, but brings it still with most 
of the connected questions unsolved. 

How, and when, and whence it was brought was con- 
sidered by Banks in 1808, and it was by him attention 
was drawn to a manuscript statement in 1693 by Dr. 
Southwold Smith, F.R.S., that his grandfather received it 
from Sir Walter Ralegh, and sent it to Ireland. 

It was considered by Sabine in 1822, when he con- 
cluded a paper before the Roya] Horticultural Society 
with the remark, “The introduction of the potato safe 
Virginia 1s still involved in obscurity ” 

It has been considered by De Candolle in his “ Géogr. 
Bot Raisonée” in 1855, and more recently in his “ Origin 
of Cultivated Plants” in 1882 It has also been considered 
by others While of the old unanswered questions some 
are now regarded as of mere antiquarian interest, there 
are others to which greater importance 1s attached than 
there ever has been before. 

Among the latter a fresh interest has been grven by 
Mr. Baker’s paper before the Linnean Society in January, 
1884, to the old question, was it S. ésderosum that was 
introduced from Virginia? The suggestion he, in con- 
junction with Earl Cathcart, has thrown out, that to 
strengthen our cultivated potato against disease we should 
cross with some other species of tuber-bearing Solanum, 
makes it important we should clearly know what js the 
species we have been for 300 years cultivating. There 

are many other questions surrounding the consideration, 
some of which border on that fundamental question, 
What constitutes a species? 

That simple but highly practical method of approach- 
ing the question, “What is our species?” the method of 
introducing supposed distinct wild species, and watching 
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their ay ir year to in cultivation, not 
yet been followed sufficiently long, nor with a acon 
number of such to much more than esta- 
bhsh well-founded hopes that by it there is mach we 


eT pen he 
: is on w. we can rely, 
Wat conclunons such experiments may eventually lead 
us to it is impossible to predict, but this is certain, that 
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by each a method on fact, and untrammelled Heriot’s report is *, euch comumoditi Virginia - 
Ey tradition, the veadits will be sure. Hitherto we have perdi Reig ecb y ilar and Deane of cate 
relied over much upon traditions and mis-called history. usually fed upon by the naturall inhabitants as well aled a9 
.4t bes been assumed that our species is a Virginian by us during the time of our abode; and first such as 4 
- epecies, und that the question, till recently, fias sowed and husbanded.” Under the sub-heading ro 
nok: roots ” he says :—‘‘ Openauk are a kinde of root of 


been 
It would be a fitting observance of the third centenary 
of the date that may be most reasonably fixed for the 
introduction from Virginia, 1f we could celebrate it, not by 
and after-dinner toasts to the memory of Drake 
or Of Ralegh, but by clearly laying down our lines of 
in » for they have been very ul-defined. 

t may be one useful part of the work to reconsider 
the traditions and inferred history of our potato—for 
there is no doubt that botanists, if not perhaps actually 
ao astray, have at least been hampered and puzzled by 


One of the commonest traditions repeated over and 
over again in histones, dictionanes, works of gardening 
and agriculture, 1s that Sir Walter Ralegh brought the 

to from Virginia. The great error in this 1s that 
hever was in or near Virginia. 

His patent for founding an Enghish colony m the New 
World was granted March 25, 1555, and he parted with it 
on March 7, 1589. We have records of the various ex- 
peditions sent out at his cost to endeavour to establish 
and maintain a colony, with the dates of sailing and re- 
turning, the names of the captains, and other details. 
Ralegh’s life all through the period 1s known, and his 
time is so fully accounted for that he could not have 
ee out even sacognito. The traditions, therefore, that 

iri lab both the potato and tobacco from Virginia, 
may be forever laid at rest Whether some of his return- 
ing colonists, or one of the returning ships that had been 
sent out with supplies, brought it, 1s another question. 
There is not even tradition to that effect, far less any 
statement im the contemporary history of any of the 


a srellini 
rard, however, in his “ Herbal,”1597,at p 781,descnb- 
ing the “ Potatoes of Virgima,” says :—“ I have received 
rootes hereof from Virginia, otherwise called Novembeya, 
which grow and prosper in my garden, as in their owne 
native countrie.” The value of Gerard’s picture and 
letterpress will be presently discussed, but the point here 
to notice 1s that he males the statement that he did re- 
ceive “rootes” (by which, of course, he means tubers) 
from Virginia. One of the names he mentions for the 
to is “papus.” The name “ papus” also occurs m 
the first catalogue of plants growing in his garden in 
1596, so that the “ rootes” he had he received not Jater 
than early in that year. The exact date is perhaps un- 
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limited to some tume between 1584 and 1590 At a period | 
when the study of plants was confined almost wholly to | could not have been 


forme, some of the bignesse of walnuts, some farre bi 
which are found m eoist and marshy grounds pigaet 
many together one by another in ropes as though Peter 
with a string. Being boiled or sodden, they are very 
good meat.” In the third edition 1s added, “ Monardes 
calleth these roots beads or peternostri of St. Helena” 
(“ Monardes,” parte 2, hb. 1, cap. 4). Thus report is 
dated February, 1587, seven months after his return to 
England. How far it was written from memory we have 
no means of knowing. But this should be noticed—that 
Lane says that when, after much discussion, the colonists 
decided on returning to England, their departure was so 
hurried that there were “left or thrown over, cards, books, 
and wntings” Heriot nowhere speaks of writing or 
making notes on the spot. 
It has been generally supposed that the root here 
described under the name “openauk” 1s the potato. 
It should not escape notice, however, that Ge does 
not in any way allude to the name “ openauk,” and it 
1s nowhere said that openauk was brought to England. 
The only mentioned habitat, “moist and marshy 
grounds,” seems strange, but the usual answer (in con- 
versation at least) to the objection 2s, 1f the openauk is 
not the potato, what 1s it? and Gerard’s statement 
that he received potatoes from Virginia 1s taken to 
strengthen the supposition The suggestion, however 
has been made that it was the Jerusalem artichoke.! All 
that can be said 15, there stands Heriot’s description, 
and there stands Gerard’s statement To link the two 
together may be a fair assumption, but it remains a mere 
assumption The omission by Gerard of any reference 
to the name “openauk” 1s against the supposition he 
received roots from Heriot personally. Gerard’s use of 
the word “ papus” calls for notice, but there 18 one point 
that should be referred to before mabiad, Sere openauk. 
Heriot, who 1s said to have been Ralegh’s mathe- 
matical tutor, describes himself in his report as 


| “servant to Sir Walter Ralegh, a member of the colony, 


and then employed in discovery a full twelvemonths,” 
If he brought potatoes with him, it would be by courtesy 
said Sir W. Ralegh introduced them. All the ex 

ditions were his, But there 13 another tradition that Sir 
Francis Drake brought them  UDnfferent wnters give 
different dates for this, which are evidently wrong. He 
could not have brought them in 1580 from the west coast 
of South America, because he arrived in November, 
after coming round by India and the Cape, and they 
would have sprouted on the voyage. That was 
the return from his famous circumnavigation. It 
1585, because he left England, 


and when sea-captains thought more of | after four years ashore, in that year, and did not return 


a 

hting a Spanish or Portuguese ship than of observing 
papi de pcadiicls of a newly-discovered land, it was 
not expected that the account of a voyage should refer to 
roots brought home. The sea-hon that roared its presage 
of Sir Hamphry Gilbert’s death 1s of course carefully 
described as 2 marvel, but a root 1s too ordinary a thing 
for notice. Can we by any consistent inferences account 
for the introduction between 1584 and 1590? 

That learmed mathematician, Thomas Heriot, who 
went out in the expedition of 1585 and returned in 1586, 
wrote a report on the “ commodities ” of the then known 
area of Virginia. The Island of Roanoak contained the 
head-quarters, and we know from Lane’s report that ex- 
ploring expeditions had been sent to the south for 80 
railes; to the north for 130 miles, and also to the north-west 
for 130 miles. But that was all that was known of Vir- 
ginia till the time of James J. The second part of 


till July 1586. If Henot had anything to do with the 
introduction of the openauk, it is almost certain Drake 
brought it in 1586, for the circumstances of his return 
then were these. His kmighthood, conferred upon him 
after months of deliberation for his great voyage round 
the world, firmly established his position, and he was 
intrusted with the command of a fleet to the Gulf ol 
Mexico to harass she Sarath! His eae were 
to visit Ralegh’s colony at Virginia On at : 
He called ‘ieee on June 8, 1586, and found the colonists 
much tlistressed that the ship from England that it had 
been promised should be sent with supplies in the 
had not arrived. He stayed there many days, 
their request for a ship to beleft with them, but, as man} 
unexpected troubles arose, which are described by Lane 
€ Asa Geny and Teimbell, Amar. Yourn. Sci. and Ast, wlll, Mig Ht 





ior weakeed to be taken home, and this was done. 
odes at the last their departure was so hurried that 
writings, &c., were not crcanh iy ae not oi oe 
there had not been opportanity ng previous days to 
embark roots among other provisions. As openauk was 
among the ucts “ husbanded,” Heriot may have had 
a supply of unplanted roots ready to send home. If this 
were #0, then two traditions would be reconciled. It 
would be Drake’s ships, but Ralegh’s colonists, that 
brought the potato, assuming the openauk to be the 
. This, however, is mere assumption. For the 
ct that Drake brought home the people there is 
abundant evidence, but respecting the roots there is 
not a word. If we wish, however, to account at 
all for Gerard’s receiving potatoes from Virginia, this 
seems the only likely way in which he could have received 
them. The overdue relief ship that arnmved a few days 
subsequent to the departure of the colony, and returned 
after a brief search, may possibly have brought them. 
All the other expeditions were later in the season than 
even Drake’s return, while of the 349 colonists who went 
out in 1587 nothing was ever known after they were 
landed, though a rehef expedition made search for them. 
Gerard distinctly says it was the “rootes” he received, 
and these could not, like seeds, be available at any time 
of the year. 

It is commonly supposed that the introduction of the 
potato from Virginia is a duly authenticated historic fact 
What forgotten manuscript records or letters there may 
be it is impossible to say, but at present our sole authority 
that it was brought thence 1s Gerard, while the linking 
of two traditions as here suggested 1s only assumption. 

It has been already mentioned that while Gerard does 
not use the word openauk, he does give the name papus. 
Papus is not mentioned by Heriot as a word in use in 
Virginia ; how then a:d Gerard come to use wt? 

rom the travels of Pedro Cieza de Leon [1532-1550] 
we know that pepe was the general name in Peru for an 
edible root in his tme The root was cultivated, and it 
was eaten boiled, or else dred in the sun and preserved, 
when it was called chufia. Acosta, whose travels in the 
same regions were later [1570-1587], gives almost identi- 
cally the same information, as also does the native-born 
Garcilasso They none of them, however, give an 
description of papas by which it 1s possible to identify 
the ee known by that name. 

The two oldest known Continental botanists that give 
the name papas #9 conjunction with a description of the 
plant, are Clusius and Bauhin In addition to descnp- 
tions, both give figures. 

In his @urowivaf (1596) Bauhin describes a plant to 
which he gives the name Solanum tuberosum, but without 
any figure [Lib v. Sec. 1, No. xx.) In his “ Matthiolus” 
(1598) he refers to it with a figure. Here he adds, “Vulgo 
Pappar Hispanorum vel Indorum dicitur.” Clusius, in 
his “Ranorum Plant. Hist” (1601), describes a plant 
clearly the same, with a figure, under the name Pages 
peruvanorum, He says there is no doubt this was the 
plant Cieza de Leon refersto The expression, “there 1s 
no doubt,” 1s, however, somewhat removed from certainty. 
in 1620, Bauhin again, in his por, in describing 
‘ we tuberosuss, to which he here adds “esculentum, 
refers to Cieza; and again, in 1623, 1n his Misag, mentions 
that this is the plant from which Acosta says chufia is 
made. Both Bauhin and Clusius give their descriptions 
as ft migee bee piants. 

it t be readily surmised that with euch continuous 

as there was between Spain and the domains she 
had conquered in South America, the roots 9d highly 
prized ‘by the ; 
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thia surmise there is the tradition that gives 
Hieron ne Aig 0 introduce them, a “doctor” named 
ductiéa inte Spain is beside the present question. It is 
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not improbable that with the sustained and frequent inte 

communication between Spain and America it was te-" 
peatedly introduced. The case is by no means p 

to the question of the intreduction into England from 

V: in Gerard’s time, when out of the six expeditions 
sent out only one made any explorations inland. The 
opportunities of introduction from Virginia were few. 

rom South America to Spain they were numerous. li 
seems sufficiently established, both by Bauhin and 
Clusius, that a plant called papas was introduced and 
grown in botanical gardens, :f not as a food ; and thet it « 
came to be known as the papas of the Peruvians, of the 
Indians, and of the Spaniards, for Peruvanorum, Indorum, 
and Hispanorum seem indiscriminately used, That 
Clusius sifggested its identity with the Arachnida of 
Theophrastus and other Greek wniters is how of little 
interest. Bauhin was the first to recognise the A at as 
a Solanum, and his /wberosum occurs as No. XIX. in his 
hst of Solanums, in his @vroriva€. 

Though Cieza, Acosta, and Garcilasso drew what 
a to have been a consistent distinction between 
papas (potato) and battatas (sweet potato), that distinc« 
tion was not always maintained by later European 
writers. In a way it seems hopeless to endeavour to 
trace, the Portuguese and Spamiards now use t 
words for the to. the former call it batata, and the 
latter papa. e confusion 1s more bewildering when 
the two names were used as synonyms. In botanical 
nomenclature we have lost papas, but retained battatas. 
The identity or not of Batiatas edud:s with the battata of 
the three Spanish travellers 1s wide of the present con- 
sideration So also would be the question why the 
Quichan word ascu was not used by them. This, how- 
ever, appears a safe rule—that when papas 1s mentioned 
by sixteenth-century writers it may be read. as = Solanum 
(but not necessarily ‘de: osm); when battatas 1s men- 
tioned it 1s requisite to see whether it 1s wrongly used as 
a synonym or intentionally used for a distinct plant. To 
the present day chufia 1s made 1n Pern from “ papas,” but 
apparently not from “ battata.” 

Assuming the rule 1s a safe one that papas cannot be 
taken to mean battatas, but battatas may and often does 
mean papas, then such chronological data as the follow- 
ing are of interest as some indication of the spread of the 
plant among botanists in Europe. There may be others, 

ut these are all the wnter has been able to collect. 

Dr Scholtz had papas growing 1n his garden at Breslau 
(Vratislavia), 1587; Clusius received two tubers at 
Vienna from Hannonia, 1588; Bauhin, in his Lpdédpopes, 
mentions “iconem suis colombus delineatam,’ 1590 ; 
Dr Scholtz’s “ Papas kispanorum” 1s mentioned mm a 
“ Carmen” (pub. at Vratislavia), 1592 ; Bauhin refers to 
a “ Pafpar hespanorum" growing in his garden, of which 
he gives a description, 1596. 

It was in this year (1596) that Gerard published the 
catalogue of plants growing in his garden in Holborn. 
There occur in it the two names Papus orbicudatus and 
Papus hispanorum, In this 1596 catalogue these names, 
as all the rest, occur without any Enghsh equivalent or 
any description or note. The catalogue is simply a hst 
of names. The word batata does not occur, but Sisarum 
dees. Another catalogue, commonly called a second 
edition, was published in 1599. The “Herbal” had 
been published in the meantime (1597). In this 1599 
catalogue English names are added to the Latin. These 
ig greg Foy AB gE 
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Sisarum does, but without any adjective (we cannot 

call these second names “specific,” while the first 
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basdly tonciees surprise, but that the catalogue of 1 
shtwid wo drfér from the “Herbal” 1s more than si 
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ttia perplexing. If the explanation given by Mr. 
2 geugpricg mm tas annotatrens to the catalogues 3 
cemrett, the 7 rum of Gerard's garden 


was mot tee Papas Asspanorun of Clusius and Bauhin ; 
wat thie ‘requires very close attention. It involves not 
ouly “the question whether the Papus hisfanorust of 
Dr. Scholtz «was Solanum er Batatas, but also whether 
- Baytiin ds to be trusted as a cautious imcorporator of 
svitements, However highly Bauhin is to be esteemed 
a8 a‘etanist, he may have had a Pliny-hke weakness for 


mg anything he was told. 
Mr. Daydon Jackson’s explanation is this :— 
“* Herbal” of «397 Catalogue of 2599 

Battate virginsana and seer} w | Paps orbuulatus— 
Pieris of Virgima (p. 7 y ses Bastard potatoes. 

+saTuM Peruvianorum, sive Latata 

os _ ) Papas hisparorum— 

rig gi nolan or pater = Spamzh potat 

Stsaram (p. 871) = Stsarum—Skyrrits. 


‘Supposing this to be the correct explanation, what are 
we ty think of Gerard allowing his second catalogue to 
appear so hie his first and so unhke his ‘ Herbal”? One 
pout is clear—he uses Papus, Batata, and Sisarum with 
such want of discrimination that no importance can be 
attached to his names. But it is strange he should, m 
both his catalogues. use Papus twice and Batata not at 
all, while in his “ Herbal” he has both Sutasa wrginiana 
and Batata kispanorum. According to accounts that have 
been handed down to us, the “ Herbal ” was based on Dr. 
Priest's translation of the Pemptades of Dodonzus, and 
the plates, with the exception of sixteen, were those that 
had been used to illustrate works by Jacobus Theodorus 
(“Tabernzemontanus”) and L’Obel. Jt is said that 
Gerartl so little understood his work that he put cuts in 
the wrong places, and made so many mistakes that 
Norton, the publisher and proprietor of the work, en- 
gered L’Obel, who was then living in England, to correct 

errors. Gerard resented this, and a quarrel with 
L'Obel followed To what extent L’Obel’s corrections 
went we have no record He would at any rate, we may 
seerae, prevent wrong names and cuts being printed 
with the letterpress. In the particular case of the three 
names under consideration, he was already well.a. quainted 
with the ‘Sisarum or Batata (p. 780), as he had described 
it in‘his “Stirpium adversaria nova,” written m conjunc- 
tron with Pena, and published in London in 1570. He 
there gives the name Sattades, Ignames — Anghicé, 
Potades. The cut 1n illustration used in the “ Herbal” 
is ‘that ‘on p. 482 of Tabernzemontanus, where the 
wamee used is Sisarum. So that we can account for the 
mamés used m the “ Herbal” thus -—Sisarum because at 
eccuts in Tabernemontanus; Peruvanorum is perhaps 
sta be accounted for. Batata because L’Obel bad 
ueetl'it, and Hispanorum because it was first made known 
to Europe by the Spaniards, who brought it (most prob- 
or 
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ably) from the West Indian Islands. ‘Potatas, 
"potatoes, because that was the Anglicisdd ferm ‘of 

Batata. It1s possible that Gerard have wished ‘to 

istreduce the word Papus, and that L’ ‘Cut It ost. 
With regard to the “potatees of Mirgiua,” Generd 


would ‘have his own way. -He-thought so much 
o&f ig Sphie some received from V: , that in 
his portrait be has a branch of them in his With 

the:cat used m dihutration, we kmow:at present 


‘lit fenet taken from any other source, and ‘it 
dese net’oceur sypwhere but in this 1 s97-edition, inthe 


3633 edition by Jdhneon the cut from Clesive ds sae 
weisle Pattinson in 2640, weagithe cut aqpied fram a 
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do nat-know, still iess do wwe kaow whether it was made 
the 
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— a : growing in shis 
is Jast consideration, w: wiwhich is 
here figured, 1s closely connected wi tha seoeion How 
did he come by the name ? Tn the text Gerard 
says, under “The Place” :—‘ lt groweth maturally in 
Amenica, where it was first discovered, es ,reporteth C. 
Clusius, since which time I have receiwed -rootes hereof 
from Virginia.” And then, under “The Names,” -he 
says :—‘‘The Indians do call this rect papys (meaning 
the rootes), by which name also the common, patatogs are 
calied in those Indian countries.” 

oe there 1 no known publication of Clusius so 
early as this from which Gerard could be quoting, yet, as 
he had been thrice in England, there 1 the probability 
that Gerard and he were acquainted. Itis easy to see then 
that he might easily have had, indeed most Tikely would 
have, the South American name papus direct from Clusius. 

But did he have anything else from him—a figure, a full 
description, a dried specimen, or even a tuber ? " Canvas 
had two as early as 1588, eight years before Gerard's first 
catalogue. 

We have seen— 

(a) That Cieza, Acosta, and Garcilasso speak of papas 
as a common name in the north-west portions of South 
America. 

(8) That Clusius and Bauhin speak of the “papas of 
the Spamards” growing in Europe (which Bauhin reeog- 
nised to be a Solanum) as the same plant the three 
mention 

(y) That 1t was known 1n several botanic gardens in 
Europe before the time of Gerard's first catalogue. 

(8) That Gerard in some way received information 
from or through Clusius that the plant was first discovered 
m America America here evidently means South 
Amenica. 

With Clusius’s mformation we can hardly doubt Gerard 
would also get the name papus_ There is no trace of 
papus being a name used in North America. Fernandez 
de Soto, who travelled in Florida [Evora, 1557], mentions 
Batata, but not papas Benzon:, 1572. 

It has been a puzzle to sume botanists that papas 
should have such a wide geographical distribution as 
from Virgima to South America. ‘The puzzle has partly 
arisen on the assumption that papus was a Virginian 
name. As there 1s not a fragment of evidence it ever was, 
and as we have scen a way tn which Gerard might have 
had it, that part of the puzzle may perhaps be regarded 
as enurely withdrawn. There are a sufficient number 
left in connection with the potato to tax a aA 

Can we as easily dispose of the cut in “ Herbal”? 
Are we on the strength of that cut to continue to believe 
that S fuberosum was wild within the area known as 
Virginia? For, though we get rid of the name 
we do not get rid of the wide distribution of éuderassne if 
the t itself grew wild an Peru and mw Virginia? 
Possibly experts in wood-cutting or collectors of old cuts 
may be able to say whether the cut 1s English or Dutch. 
Sequter says the cuts are (“ Bibl. Bat..” 1740, 
pp. 72, 73]. Haller hee fy : “In ‘Bib, Bedi.’ -icones 
dicuntur znes esse : lignese eunt undique” [1793, 
tome i. p. 389]. Such a pomt as this could pro be 
cleared up definitely. 

It seems anomalous that we shauld dase our belief 
that S.:tusherosun: is.a native of Ni on « single: cut 

this: ithat.it 
potatoes. of 


a + 
ofthe vit If it iacierita sed that in this case 
Geeedtiotntmionsiy en still, if his reputation 
Deing-a muddier of other peopie’s work is as well 
Founded: ac. it: a to be, ho may have made some 
blunder; 1¢18-by no means.a far-fetched assumption that 
hisfigurewasfrom aContinental source, but that he thought 
it near-enough to re t his Virginian “rootes.” Apart 
from all other considerations it 18 difficult in at least one 
icular to reconcilethe figure ani the text. He speaks 
of “the temperature and vertues” of the potatoes, and 
says they are the same as of: the common potatoes (2.¢. 
his Sisarnm) Unless this is a pure invention, many 
must have been eaten for this conclusion to have been 
arrived'at. The size of the tubers 1s not greater than of 
fair-sized peas, and: 1t would take the produce of half a 
h plants to furmsh a single dish. 

It is pernape worth consideration whether an explana- 
tion of the catalogues different from that given by Mr. 
Daydon Jackson 18 possible. Is there any insuperable 
objection to their being read thus ?-——Pafus Arspanorum 
(the P.4, of Clusius, &c ), recerved from the Continent. 
Papus orbiculatus (for orbiculatnus 1s a name of his own) 
received from Virgmia. Sisarum—the “Skyrrits of 
Peru” (p. 780 “ Herbal”), and that the common skyrrits 
were not mentioned in the catalogue, When he men- 
tions papus in his “Herbal” he does not add either 
ican agoashnd or orbiculatus, and 1t might be he included 
both under papus there 

The important petnt however 1s whether that cut truly 
represents what he received from Virginta. 

In close connection with this it cannot be overlooked 
that Bauhin gives openauk as a synonym. He also says, | 
“ Ex insula Verginea primum allata in Angham, inde in 
Galham alrasque regiones,’ He had probably seen De 
Bry’s edition of Heriot, and so obtained the name 
openauk. But his authority for the remainder of the 
sentence 1s not clear. Moreover it does not harmonise 
with his reference to Peru. 

The question of the introduction of the potato 1s a very 
complex one, involving many other considerations besides 
those here referred to The foregoing notes may, however, 
clear up the traditions about Ralegh and Drake, remove 
the difficulty about Gerard’s use of the word papus, and 
perhaps lead to something more certain being known 
about that cut of Gerard’s on which so much hangs 

The origin and change in the use of the word poate 
are subjects which, for their satisfactory eluctdation, 
involve considerations that fall within the provinces of 
the philologist, the traveller, the bibliographer, the ns- 
isle the botanist, and, using the word in its wide sense, 
the er. 

Potato is but the English way of pronouncing Batata. 

But what 1s the word Batata? To what language does it 
belong? The first European knowledge of it appears to 
be traceable to Cuba, San Domingo, or some of the 
neighbouring isles at the time they were discovered by 
Columbus, 1492, &c. But then the sixteenth century 
writers on Peru also use it as if it were a common word 
there, and, if it were, it 1s at least interesting, 2f not 
aban Pc a word me widely cig over and 

rose districts where, it has been said, languages so 
vary ‘with tribos that one cannot even understand another, 
neighbouring, tribe. But first we have to:con- 
sider is there opt igor. dad evidence that the West 
Indian natives dki make use” of: a word which, when 
written by the Spaniards, appeared as dagata P It-would 
invelwe a 3 t search such materials as 
Navarette had at hiedisposal to decide that. irae. ape te 

versions are: of: no 
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middie of it, writers-on Peru used it as an... ___ 

be understood at horne, even though not used by . 
South Atnerican natives, With regard to papas, itis diss 
tinetly stated by Acosta it was a native name in Soutlt 
Amey, but the writer does not know of any passage in 
which batata 1s said to be. It has been pomted out 
above how the mistake arose that papas has. beew con- 
sidered a Virginian namie, and it 1s possible batata may 
prove to be not a South American name at all. There is 
a Quichau word, Ascu, equivalent, apparently, to Papas, 
to which only Mr. Clements Markham among Engksh 
writers seems to have drawn attention At present, m 
Enghsh translations of travels in Peru, papas and batata 
appear often confounded 

Then in regard to our own use of the word batata, did 
we have tt with roots through the Spaniards, or direct 
from the West Indies? The earthest use of the word does 
not yet seem to have been fully searched for. It’ may, 
however, be found earlier than in the hist of literary quo- 
tations usually given. For example, it occurs in the 
account of Sir j. Hawkins’s voyage, 1565: “ Hennes, 

tatoes, and pines.” The earliest description the writer 
fas been able to trace of what the potato was 19 1 the 
botanical work of 1570, published in London, Lobel's 
“ Stirprum adversaria nova.” A figure 1s given of the roet 
of the Batata, and at the heading 1s “ Anglice Potades,” 

But we might have had the word half a century before 
that through Spain, and the fact that Lobel introduces 
such a curiously-spelled form as the usual Enghsh one 
would imply it had been for some time in use among the 
commen people. The mention of potatoes in the Hawkins 
voyage without any reference to what they were likewould 
also imply that they were then as familiarly known as 
pines or hens. 

The change of sounds from Batatas to Potades 1s 
curious Why should the flat labial be changed to the 
sharp, and the sharp linguo dental be changed to the flat, 
in the same word? Again—the question is not so" un- 
dignified as may at first appear—when was the form 
“raters” introduced? It has no doubt been a gradual 
change, but as a fact country people of the Victorian era 
no more think of using the form potatoes than those of 
the Elizabethan era did of using batata, In 1596.the 
form potaton 1s met with. In 1627 and 1676 petadees, 
and in 1655 pottato Batata itself, by the i 
seems to have been spelled indifferently batata or battata. 

Then there 1s another curious point. How has it come 
to pass that for the same plant the Spaniards of tonday 
retain papas, while the Portuguese use batata, for the plant 
we now Call the potato 

In speaking of questions in connection with our having 
changed the use of the word potato from one plant to 
another it 1s an advantage for preventing confusion to 
refer to the two plants by their present botanical names, 
the FBatatas eduts, which belongs to the convolvaius 
“order,” and the Sofasume tuberosum pene incleding 
the su different species, Afagia), our common 
potato, which belongs to the nightshade “order.” Of the 
two it was Bafates edulis, called then, long before Lin 
nzus's binomial system, simply Battuta, that seems to 
have been first known in rath 

The first European knowledge of the plant Sossusse 
teberosum (or Afagiia) was under the name apes by 
witch it was known till Caspar Baubin ised that-it 
was a Solanum in 1596. The date 1596, if not exactly 
that of his knowledge, is the date of his firet publistung 
i Tren aa to dates of introduction 

as to dates o ion. 
Ass alteady: said, the first Eurivese coinage rng 
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and herbs, or intended to. In the his- 
tory “ Primer viage de Colon” (Navarette, cap. 1) is the 
passage? “And es there are trees of a thotsand 
species, cach having its particular fruit and all of mar- 
vellous flavour, 90 that I am in the greatest trouble jn the 
‘world ‘not to know them, for I am very certain they are 
wath hee value. I shall bring some home as sfea- 
mses, and also some of the herbs.” Taking Washington 
Irving's inspection of Navarette’s materials as reliable, 
Columbus knew the potato—the battata. 

Then it 1s also probable, for here we have to deal with 
probability only, that the Solanum [under the name 
papas] was known in Spain soon after the conquest by 

[1527], when Cieza de Leon wrote [1532-50]. 

Both of these are at present but assumptions in respect 
to dates. The exact dates may perhaps be known in 
Spain. Possibly some people in England may know what 
is known, but the writer has been unable to trace any- 

more through the published second-hand statements. 

@in England somehow knew the battata, pronounced 

and spelled potade or potate or potato, before the time of 
Hawkins’s voyage, and before Shakespeare wrote his 
“ Merry Wives of Windsor,” where he uses the word 
That Shakespeare's potato was the batata 1s clear from 
Gerard's reference to the confectioners using the battata 
as a basis for their sugar work (p. 781 of his “ Herbal ”). 

It was Gerard who called the papus (papus, as he 
chosé to spell it, instead of papas) the Virginian potato, 
or potato. 

There in his work we have the word “ batata,” or 

tata, or potato, transferred to the papas, to Bauhin’s 

olanum tuberosum esculentum Though Gerard does 
not use the wdérd Solanum, his figure and description are 
sufficient identification Somehow, though it does not 
seem possible to trace how, the word “ potato” or “taters” 
has, as an English word, stuck to the So/anum. The 
sf ” has now dropped out of cultivation as an 
English root, and this no doubt has been the main cause 
of the transference of the word “ battata ” from the onginal 
battata to the “bastard” potato of Gerard—the Solanum 

The estabhshment of batata as a botanical name, its 
recognised description, and its admission into generic 
nomenclature have a curious history, but that 1s some- 
what wide of the points more immediately under con- 
sideration. 

The whole question 1s by no means yet worked out, 
but the above suggestions may draw attention to the 
subject. W S.M 
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THE COLONIAL AND INDIAN EXHIBITION 


THIS Exhibition was opened on Tuesday by Her 
Majesty in state. Science in one form or 
another will be prominent in nearly all of the sec- 
tions. The Exhibition as a whole will be a geogra- 
phical education in its widest sense. Not many can 
follow the example of Mr. Froude and Baron Hubner, 
and the best part of a year in visiting our scattered 
Em At South Kensington, in the course of a few 
days, however, we may learn even more of the products 
and and geographical aspects of our colonies than 
we t do by an expensive voyage. Of course the 
main purpose of the Exhibition is to draw attention to 
the economical and commercial aspects of the colonies 
and India ; but in doing so, necessarily the introduction 
of a considerable amount of science is mvolved. In nearly 
all the sections, for example, we find excellent large maps 
of the yarious colonses on the walls, besides the gigantic 
on a the world in hemispheres beside the gateway of 
London. Again, several of the colonies have sent 
recog of their natives, and from India especially 
isa considerable number of individuals of all ages 

the various races which form the heteroge- 


* Gested second-hand through W. Irving's " Life of Columbus.” 









a aaa a ao a 
neous population of thet vast territory. from Sauth 
Africa, we find Kaffirs, H Wks at oe 
S from Ceylon, -and from the Strnits 
Settlements. In severgl of the sections, also, notably in’ 
Indw, do we find life-size models of natives; some of 


the finest of them are in the British Guiana Goust,’ 
prepared by Mr. Im Thurn, Several of the colonies, 
again, have had large reliefs either of the whole or 
of their territory prepared, the exhibits ofthe 
Indian Survey is a relief-map of the Peninsula from the 
Tibetan table-land to Cape Comorin, on the scale of 
thirty-four miles to an inch. One of the finest of these 
models is that of New Zealand by Dr. Julius von Haast, 
under whose care this Court is markedly scientific. He 
has brought over with him the skeletons of three large 
moas; mumerous specimens of flora, fauna, and ; 
and the exquisitely beautiful skeleton of a ribbon-fish 
prone after the method of Prof, Parker of Dunedin. 
aori ethnol 1s also amply illustrated, though we 
believe no actual live specimen has been imported. One 
of the finest conservatories of native plants in the Exhibi- 
tion will be that attached to the New Zealand Court. 
But such conservatories wil] be a marked characteristic 
of this Exhibition, and will be found attached to the 
Courts of the Cape of Good Hope, Queensland, Natal, 
and other colonies. [ndia, of course, has much to show 
of interest to science, besides its numerous groups of 
hfe-size models of natives taken from actual casts. 
Under the care of Dr. Watt the botany is very fully 
illustrated The Geological Survey has sent a fine 
exhibit; while the Topographical Survey will have a 
Court to itself In all the Australian colomtes geology 1s a 
prominent feature, at least in 1ts economic aspects, and 
so we may say of botany, at least so far as timber-trees are 
concerned. In the Australian and several other colomes, 
moreover, large collections of natural history have been 
arranged in cases, while of course the numerous game- 
trophies will interest the naturahst The trophy of 
trophies, however, will be the great jungle scene 
epared by Mr Rowland Ward, into which it has 
en attempted to compress the whole of the fauna 
of India It is a sampe of arrangement, and we 
may refer to it in detail in a future article. An al- 
most equally striking scene 1s the landscape tn the 
South Australian Court, representing an actual piece of 
country near Lake Alexandrina f course, as in the 
jungle scene, we have mulium-zn-parvo,—features which 
in reality are spread over a wide area compressed into a 
few square yards. But everything is on the scale of 
nature, and nothing introdu that is not actually met 
with. We have natives at various occupations, in 
a woman and child under a rude shelter of branches , 
kangaroos, wallabies, eagles, and other animals deftly 
posed ; characteristic vegetation and rocks, with moun- 
tains away in the background. The model of Hong Kon 
and the neighbouring coast may also be mentioned. 
The West Ind:an Court contains much of interest. The 
woods of Honduras are conspicuous; many curious land 
and water products from Trinidad ; and a fine collection 
of Columbian pictures and relics, and several fine paint- 
ings and photographs of West Indian sara 6 Indeed, 
in all the sections, pictures, and especially photographs, 
are among the most conspicuous exhibits, and have much 
geographical value. ; 

Of course this Exhibition is one of many-sided interest, 
and we have mentioned here only a few of the pointsthat 
will attract those interested in science. Its educa- 
tional value is evident, and we hope that teachers will 
take advantage of so exceptional an opportunity of 
shes pare? ical lesson in physical geogra 

ts econom evelopmants. 
the colonies will publish special bhand-books, 
several of them we are glad to know that sctence 
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“ NOTES 

qeleg eleewhere fo the opening of the Colonial and 
is Exhibition on Tuesday. It argues ill for the spirit in 
which thie Show is to be condacted that the representatives of 
Bittish sclence, on which the progress of England beyond the 
teks has eo largely depended in the past and must depend in the 
future, were so conspicuous by their absence at the opening 
cetetinory, Not even the President of the Royal Society was 
lavited to be present, though tickets were liberally distributed 
to # large number whose prior claims we do not care to discuss, 


Scrgncz was well represented by the President of the Royal 
Society at the Royal Academy dinner on Saturday. Prof. 
Stokes showed how in several ways science 1s capable of render- 
ing setvice to art. The rules of perspective, he pointed out, 
Involved clear geometrical conceptions ; while a knowledge of 
chemistry and physics would keep the artist often from violating 
nature. Prof. Stokes illustrated the point by referring to the 
inverted rainbow picture, adduced as an example for a similar 
purpose in these pages some years ago. At the same time he 
wimitted with justice that art was not without its uses to 
icience. Especially useful was it, he pointed out, as a refresh- 
Ing and invigorating change for the mind of the scientific 
itudent, apt to get clogged and dulled by too eager direction to 
one particular subject. 


Tue Fifty-sixth Annual Meeting of the British Assocation 
will commence at Birmingham on Wednesday, September 1, 
£886. The President-elect 1s Sir Witham Dawson, C.M.G., 
F R.S., Principal of McGill College, Montreal, Canada. Vice- 
Presidents: The Right Hon the Earl of Bradford, Lord- 
Lieutenant of Shropshire, the Right Hon Lord Leigh, Lord- 
Lieutenant of Warwickshire, the Right Hon. Lord Norton, 
K.C.M.G, the Right Hon. Lord Wrottesley, Lord-Lieutenant 
of Staffordshire, the Right Rev the Lord Bishop of Worcester, 
Thomas Martineau, Mayor of Birmingham, Prof G G. Stokes, 
Pres.R.S. (nominated by the Council), Prof W. A Tilden, 
F.R.S., Rev. A, R. Vardy, Rev. H. W Watson, F.R.S. 
weneral Treasurer . Prof. A. W Wilhamson, F.R.S., V PC.S., 
University College, London, W.C. General Secretaries . 
Capt. Douglas Galton, C.B, F.RS,A.G Vernon Harcourt, 
F.R S. Secretary: Arthur T. Atchison Local Secretaries 
‘or the Meetang at Birmingham: J Barham Karslake, Rev 
HW. W, Crosskey, Charles J. Hart, Council House, Birmingham. 
Local Treasurer for the Meeting at Birmingham. J. D. Good- 
nan. The Sections are the following:— A Mathematical and 
Physical Science— President: Prof G. H Darwm, F RS. ; 
Wice-Presidents : Donald MacAlister, M.D ; Rev H. W. 
Watson, F.R.S ; Secretaries: R. E. Baynes (Recorder), R. T. 
Hazebrook, F.RS., Prof. J. H. Poynting, W. N. Shaw. B. 
themical Science—President; William Crookes, F.R.S ; 
Vice- Presidents: Prof. Carnelly, W. H. Perkin, F R.S.; 
secretaries ; Prof. P. Phillips Bedson (Recorder), H. B. Dixon, 
r.C.S., H. Forster Morley, D.Sc, F.C.S., W. W. J. Nicol, 
Ph.D., C. J. Woodward, B Sc. C. Geology—President : Prof. 
. G, Bonney, F.R.S.; Vice-Presidents: Prof. C. Lapworth, 
P.G.8., H. Woodward, LL.D., F.R.S., F.G.S. 3 Secretanes: 
W. Jerome Hartison, F.G.S., J. J. H. Teall, F.G.S., W. 
Kopley, F.G.8. (Recorder), W. W. Watts, F.G.S, D. Bio- 
ogy-—President: William Carruthers, F.R.S., F.L.5.5 Vice- 


"residents: Prof. E. A, Schafer, F.R.S., MR.C.S., P. L, | 


ielater, F.R,S., F.L.S., See.Z.S.; Secretaries; Prof, T. W. 
Sridge, Walter Heape {Recorder}, Prof, W. Hillhouwe, W. L. 
bolatww, 3.2.8, H. Mayshall Ward. E. Geography—Pre- 
J. Goldsmid, ac ek. C.B,, 
Major-General Sir Lewis Pelly, 
ECB. KiC81, MP, FROG, Capt. WJ. L. Wharton 
BA.) FRG.S, 3 Sepretaries: Fu. T. S. Honghton, J. §. 
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Keltie, F.R.G.8., J. S. O'Halloran, F.R.G.S., B. G,. Raven: 
stein, F.R.G.S, (Recordet). F. Economic Science and Ste- 
tistics—President : John Biddulph Martin, F.S.S.; Vice-Pre- 
dents; G. W. H M.P., F.S S., Sir R. Temple, Bart., 
GC.S.L, M.P., F.R.G.S., F.S.S.; Secretaries: E. F. Bar- 
ham, Rev, W. Cunningham (Recorder), Prof. Foxwell, F.S.S., 
J. F. Moss, F.R.G.S. G, Mechanical Science—President : Sir 
James N. Douglass, M.Inst.C.E ; Vice-Presidents: W. Andez- 
son, M.Inst.C.E.; W. P. Marshall, M. Inst.C.E. ; Secretaries: 
Conrad W. Cooke, J. Kenward, Assoc. Inst.C.E., E. Rigg 
(Recorder). H. Anthropology—President : Sir George Camp- 
bell, K.C.S.1, M.P.; Vice-Presidents: Prof. W. Boyd 
Dawkins, F.R.S , Laeut.-Col. H H. Godwin-Austen, F.R.S. ; 
Secretaries: G W. Bioxam, F.L.S. (Recorder); J. G. Garson; 
M.D., M.A.1, Walter Hurst, B Sc., R. Saundby, M.D. The 
first General Meeting will be held on Wednesday, September 1, 
at 8 p.m. precisely, when the Right Hon. Sir Lyon Piayfar, 
K.C B., M.P, F.R.SS.L. and E., will resign the chair, and 
Pnocipal Sir Wilham Dawson, C M.G., F.1-S., President- 
elect, will assume the Presidency, and deliver an address. On 
Thursday evening, September 2, at 8 p.m., a soiré; on Friday 
evening, September 3, at 8.30 p.m., a discourse on “ The Sense 
of Hearing,” by Prof. William Rutherford, F.R.S. ; on Monday 
evening, September 6, at 8 30 pm., a discourse on ‘Soap 
Bubbles,” by A. W. Rucker, F.R.S. ; on Tuesday evenmg, 
September 7, at § p.m., a sosrde ; on Wednesday, September 8, 
the concluding General Meeting will be held at 2.30 p.m. 


THE first general meeting of the Congress of French scientific 
societies took place in the large hall of the Sorbonne on April 27 
atnoon M. Bertrand, Director of the Archzological Museum 
of St. Germain was in the chair. For the first tame a special 
section has been created for geography, of which M. Bougqnet 
de la Grye is chairman The section of sciences was presided 
over by M Faye, and divided into several sub-sections. M. 
Lhoste presented a pointed cask, with the assistance of which 
he hopes to keep a balloon floating in the air for several days 
over the sea. M. Certes, President of the Zoological Society of 
France, explained the use of colouring matters for the histo- 
logical and physiological exhibition of living animatcules. The 
meetings were concluded on Saturday, May 1, by an address by 
M. Goblet, the Minister of Public Instruction, in which he 
advocated the establishment of a secondary education from which 
Greek and Latin should be excluded, their place being filled 
by modern languages. A number of decorations were awarded 
to members of learned societies and academies. M. Berthelot 
was created ‘‘Grand Officier” of the Légion d’Honneur. 


Tue Department of Modern Ethnography in the British 
Museum bemg now arranged, the work of arranging the pre- 
historic section 1s being taken in hand by Mr. Franks, The 
three rooms immediately at the head of the western staircase, 
near the entrance, are devoted to this purpose. The collection 
will contain the Christy and Museum collections, which will be 
incorporated with each other, and also the Greenwell collection 
from British Barrows. The central room of the three will con- 
tain palsolithic objects from England and the rest of the world, 
The finds in the caves of the Dordogne will form an important 
and interesting part of these. These caves were excavated by 
the late Mr. Christy at his own expense, and the results added 
to his collection. The pictures were, at his wish, seat to France. 
The room on the left of the entrance contains Neolithic objects, 
arranged under the Stone and Broare Ages, the objects from the 
various countries being arranged within the periods. Here 
Canon Greenwell’s remarkable collection from the British Barrows 
(which will be maintained intact) will find a place. The specia 
value of this collection is that the place aad manner of finding 
of each individual object is known end recorded, and every cir- . 


uu 





14 


cumétatice connected with the discovery of each 1s known, The 
Barrows, from whith the collection was made, are found mostly 
in Yorkshire, although other places are also represented. In 
the same room will also be placed the implements used in work- 
ing fint qparries in prehistoric times, and other object found 
there ; there will also be some curious implements from countries 
where the Stone Age still exists, ag it does, in a certain measure, 
in Madeira, Syria, and Iceland. The room on the nght will be 
given up to iron objects, and those of an age which may be called 
semi-prehistoric, such as the Roman times in Britain 


AuBUPERFICIAL examimation of the ethnographical galleries 2n 
the British Museum shows that the American section is over- 
crowded. On the left are the Amenecan antiquities, which are 
of tha greatest interest, but which do not seem to belong preperly 
ta ethnography at all, while the objects on the eft, belonging to 
meodemn America, and which are certainly ethnographical, are 
crewded into a space which 1s quite insufficient. As much has 
been done as possible to arrange the objects, and there 1s no 
confysion, but it 18.quite impossible to examine the cases properly 
when they contain so much. Ancient Mexico, Peru, andl New 
Granada crowd modern South, North-West, and Arctic America 
into a very small space. It 1s obvious that an attempt should 
be made to remove the American antiquities to some more suit- 
able place, and to give up the whole of the gallery to American 
ethnography proper. 

AFRICA does not seem so well represented 1n the Collection as it 
mught be for a country which has sent its missionaries and travel- 
lers into every corner of the land. Two or three small South Sea 
Islands occupy about as much space as the continent of Africa 
The only district well represented 1s that of the Upper Nile, the 
callection of Lupton Bey being specially noteworthy, as giving one 
a fair idea. of the manufacturing industries of the people of these 
parts. South Africa is moderately well represented, and ia a 
less degree northern West Africa. [East Africa, Central Africa, 
and southern West Afnca are all relegated to a small case and 
very poorly represented. A spear from one tribe les beside a pipe 
or 2 dagger from another tribe a thousand mules distant. And | 
yet in this enormous region there are tribes singularly expert as 
blacksmiths, potters, &c. No African tribe produces more 
beautifal spears than the Wa-Vira, more horridly barbed than : 
those of Nyassa, or more remarkable than those of Maryema or 
of Masai-land ; and yet good collections of all these are un- 
doubtedly in the country. Owing to this meagre display the 
collection 1s not of much value for purposes of comparison or to 
illustrate the relative advancement of the various tribes in arts 
and manufactures, and yet in this respect there 1s as much differ- 
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timber and other lage articles unsuited for exhibition 'in the’ 
glazed cases of the other museum. Another extremely quatl 
publication is a Route Map of the Royal Botenic Gacden ‘and 
Arboretum on # scale quite large enongh, to enable any yititarte 
find ns way. The various sections of the gardens are clegly 
Jaid down, and on the back is an index to the various entrances, 
museums, houses, the arboretum, &c., correaponding to the 
sections in the map indicated by figures and letiers, 


A Microscorica Society has been started in Glasgow with 
Dr. Dallinger as first President ; over fifty members hater been 
enrolled 


THE volcano of Smeru in Java ts stated to be in 
eruption. 


We have received the first number of Zhe Jedtan Engineer, 
published by Messrs, Newman and Co., Limited, Calcutta. 
This 1s a new publication, the object bemng to provide a repre- 
sentative organ for all branches of the Indian engineering pro- 
fession, and to make it a creditable representative of the great 
engineermg and scientific services of the country. The leading 
article appropriately gives a history of Indian engineering journal- 
ism. We are told that the first publication of the kind was made 
by the Corps of the Madras Engineers in the form of a senes 
of papers, to provide a record of the experience of their mem- 
bers for future reference. Messrs, Newman and Co, twenty: 
eight years ago, followed this first attempt by publishing a paper 
called 7he Bugencers Sournal and Radway and Public 
Chronule Since then several different papers have been 
issued with varying success. Zhe /ndian Eugene ws nicely 
got up and well printed, and, to judge by the first number, will 
prove to be an interesting journal, containing as it does many very 
good articles on general Indian engineering, civil and mechani- 
cal. We trust it will receive general support, and in time 
become an acknowledged organ of the profession 19 India, 


WF are pleased to see from the current number of the Agris 
cultural Students’ Gazette that the authorities of the Royal Agri- 
cultural College, Cirencester, have provided greater facilities 
for teaching the increasingly important branch of agriculture, 
dairy farming A new working dairy has been erected and 
fitted with appliances of the most improved kinds. We notice 
also that farther substantial accommodation has been made for 
out-students The Gusc/te contains a description of the new 
boildings and an account of the College live stock; the da:ry 
herd contains specimens of nine breeds, and the specumen flock 
of fifteen different breeds, An article by Mr J. M. Muir- 
McKenzie, on cultivation in the Western Ghats, gives a desenp- 





ence between the most degraded of the tribes and the most | tion of the prevalent method of cultivation in this part of the 


civilised as there is between the latter and ourselves. The ' 
arrangement also leaves much to be desired. Articles manufac- 
tured by tribes totally distsnct in race, degree of civilisation, and 
religion are thrown sodsscriminately together. Take, for instance, 
novthern West Africa. There one finds the fetishes, idols, and 
radelyrwouked articles of the degraded and barbarons trines of 
the Lower Niger figuring amongst the axtistic gad advanced 
prodastions of the Mohammedan asd polubed tribes of the 
Centsal Sadan, and nothing to indicate that they: are not the 
work: of one people. In the East African section, again, you 
find.Semah weapons beside those of the Banta tribes furcher 
sonth, such as the Wa-gogo. Some objects do not appear to be 
correstly named, Thay the backbone of a shield divested of 
the hide whieh dt was intended. to support now fignres as a bow, 
a stzing haneg been stretched from. point to poiat. The map 
to iiustrate Africa, is scarcely worthy of the Beitesh Maseum. 
Tha-Conge. Basin is strikingly showa by an utter blank. 
Prapewthe Royal, Gardens, Kew, we have received a cheap, 
carefelly-arranged, and highly useful guide to Maseum No. ITf. 
at thetrestabliskent, which is devoted chiefly to specimens of 


Bombay Presidency, by means of wood ash and rdé ; this style 
of native agriculture entatls the destruction of much jungle and 
denudation of the hills to the detriment of the low lands; it 
raises various difficulties between the natives and the forest and 
other officials, and any attempt to grasp its scientific and economic 
bearings ts worth careful attention. 


Unoer the title of “ Malvera Field Hand-book and Nataralist’s 
Calendar,” Mr. G. E. Mackie, Assistant Master in Malvern 
College, has prblished 2 little volume/that will be gseful bath to 
residents and visitors. The Hand-book. was originally begun. for 
the use of the boys of the Malvern College Field Club, bat. has 
been much eniarged. 

Ma. Tremas Waxpix, of Leek, has been to India to 
enamine the cultivation of the 
and the methods still in wee-of reefing: the silk. Afthoaghr the 

of Bengal sitk has gone down greatly daring the last 
twenty-five years, yet examination satiefied Nat : 
that the fibre of’ the Indian: silk was quite equal to-that: oF 
Ttalian, and that Improvement In the machinery and method: of 
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reiing ieneiiitetorenyequimd, ‘Fhe Jongth of ‘threnti, hhow- 
mys, te eathrecoon “was very different, the'Endian worm anly 
ploning’s30 metres, while the more highlhy- tended and ‘selected 
‘talks worm produced 650 metres. It is suggested that the 
Joweriment should rear a limited quantity of cocoons, from 
vhich a careful selection of “seed” only shall be made, since 
nuch of the present inferior quality 1s traceable to want of dis- 
wetton in the choice of breeding stock. <A loss to the growers 
Kf Go per cent. of their grubs through hot winds can be pre- 
mented by the use of mud huts instead of matted walls only 
[he profitableness of the business is shown by the fact that the 
wemindars have been able to exact the highest of all agricultural 
ents for land where the mulberry is grown for this purpose. 
hore than twelve times the amount paid for land adjoining 
Wanted with rice, But they do not realise that such high rents 
we not practicable now silk 1s at only half its ordinary price 


Mr, Forrescvus, the Supermtendent of the Reading Room 
n the British Museum, has just produced a catalogue which is 
ew, as far as the Museum is concerned, in plan, and which 
vill prove of the utmost benefit to all students, men of science 
neluded. Its a catalogue of all the works acquired during 
he years 1880-85 1n all modern languages except Onental, 
Tungarian, and Sclavonic, arranged according to subjects At 
resent the alphabetical system is that employed in the Museum 
natalogue, and therefore, unless the student knows, or can 
\scertain, the name of his author, the Library and its Catalogue 
we of no use to him. With Mr Fortescue’s Catalogue one 
‘an tell at a glance what books have been published during the 
mast five years in any given subject, or branch of a subject, in 
Europe, America, or the British Colomes ‘The work contains 
bout 1000 pages, with from 50,000 to 60,000 entries An 
alysis of one or two headings will best show the value of the 
zatalogue. To take ‘‘ Chemistry,” under the sub-head ‘‘ Gene- 
al” we find, first, all amportant text-books, then elementary 
orks, both grouped under the different languaze, ; then follow 
Agricultural, Analytical, Anthmetical, Bibhography, Examin- 
teon Papers, Inorganic, Medical (with crass-references to 
Materia Medica and Pharmacy), and, finally, Orgamic, with 
bout 400 entries in all, Thus, of course, does not exhaust the 
ubyect, for under such heads as Acids, Alkalies, Alkaloids, and 
© on, throughout the book, we have also the titles of chemical 
mblications, lhe subject Electneity 1s a remarkable one for 
he number of entries under it. They fill ten pages in double 
olumns, and about half refer to the electric hght It 3s curious 
O notice, too, that fifty telegraph codes were published in the 
ive years included in the Catalogue , these do not, of course, 
nclude the umumerable private and cypher codes. 


A Unrten States digest of the Report of the British Com- 
dissioners on Technical Education by an eminent pioneer in the 
rork has been issued as a Circular of Information by the Bureau 
f Education, In the writer's earher days “ apprenticeship was 
apidly disappearing and home manufactures were giving place 
> large mills and faciones, and yet the schools in avhich the 
oung were to be specialty fitted for their carcer in the new 
tder of industries were in a large measure limited to the old in 
xathods and principles "—and far too little has there been any 
leevation since! The British Commissioners’ Repert 13 re- 
tinted amd.added on to the text of this Circular, bat the latter 
| Chiefly an ‘account of the French, German, end ‘Rosman 
behnical schools, to the latter of which the writer gives the 
elm of excellence. In these schools, however, &. great deal 
wore Shan teaching is done. In St. Potecsbutg material is 
anitied dn the most-wwholesale style, and in Mescow ‘ordersfor 
vdially siienit work are talcen-andlexemuteil. “Vateable, hew- 
fer;“werench “treined -atlitihy way be where traiadd abfiity is 
es, ie'taodt & solution af the protilem ‘béfore ‘Eiggland and 
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Aubetica, where'the object is to teach every youth the printinles 
which underiie‘his work. ‘The average age of youths who enter 
such institutions is over seventeen, and the course extends ever 
five or six years. The result of much of such training in the 


advanced countries must naturally be, as in Ger- 

many alredily, an overfiow of highly-trained polytechnic students 

seeking something above an mtelligent mechanic's work. A 

specially complete set of schools for teaching the various trades 
at Chemnitz is described. in France the work of such schaois 
in providing a substitute for the extmct apprenticeship system 
ws so efficient that, it 1s said, ‘‘ the effort to avoid teaching trades 
will not be very successful,” and they are found already to revive 
drooping industries and to make new ones. A most inzportent 
observation, if generally borne out, 1s that much of this technical 
work can be added to, not substituted for, ordinary school work. 


We learn from Vaturen that a committee has bean formed at 
Christiania to promote the long-projected establishment of 2 
zoological garden mn the Norwegian capital. ‘The plan suggested 
by the promoters of the scheme 1s wisely adapted to the special 
collection of North Evropean and Arctic animals, such as the 
Polar bear, reindeer, elk, and the numerous other menibers of 
the Cervus family to be found in high latitudes, while no attempt 
will be made to introduce animal forms belonging to tropical 
faunas, whose susceptibility to cold makes it difficult to marmtain 
them im health even m zoological stations lymg far south of 
Norway. 


WE are sorry to learn that bad weather greatly interfered with 
the success of Herr Stejneger’s explorations of the Behring 
Straits fauna and flora during his last summer’s boating voyage. 
At the extremity of Komandor Bay he believes that he has iden- 
tified the exact spot at which Behnng and his unfortunate 
comrades were shipwrecked, and where he perished from the 
effects of exposure in the winter of 1741. Here Herr Steyneger 
found buried beneath the soil various relics of this memorable 
expedition, including a thin brass plate stamped with the Russian 
double eagle. The search for plants and insects was specially 
unsatisfactory, for the damp mildewed the few specimens col- 
lected, and ruined all the cases and herbaria, while it so 
thoroughly rusted every fragment of steel and iron that all the 
instruments antended for meteorological and other observations 
were made useless 


THE additions to the Zoological Society's Gardens dumng the 
past week include two Military Macaws (Ara miliaris), a Red 
and Yellow Macaw (Area cAloroptera) from South America, pre- 
sented by Mr C Clifton, F.Z S. ; two Ring Daves (Columba 
palumbus), British, presented by Lord Arthur Russell, M.P., 
F ZS , ajay (Garrulus glandarius), British, presented by Mr. 
R Humphnes ; two Spanish Terrapins (Clemmys leprosa) from 
Spain, a Spotted Salamander (Sadamanara maculosa), 2 Fire- 
bellied Toad (Bembinator rgnass), 1x Axolotls (Siradon mextcanns) 
from Mexico, a Green Lizard (Lacerta wads), Earopean, pre~ 
sented by Mr. Alban Doran, F.R C §.; twenty Paimated Newts 
(ifelge paimata) from Kpping-Ferest, presented by Mr. G, A. 
Boulenger, ‘F.2S ; a Collection of Sea Anemones, from 
British Seas, presented by Mr. W. L. Sclater, F.Z.S.; two 
Ring-tailed Lemurs (Lewwr catia) from Madagascar, an Asiatic 
Wild Ass (Zgams onager ¢) from India, deposited ; » Ladio 
Monkey (Cercopithecus tudto) from West Africa, -three ‘Red- 
crested Finches (Coryphosphingus cristatus) from South ‘America, 
two Rosy-faced Love-Binds (Aggpornes roseicollis) from South 
Afnca,.a Shining Barrakest (Pyrnhuiopeis splandans) Bom Fiji 
Jalands, 2 .Vinaceeus skmazon (Ciryioles sawaces), a~-~- Conmre 
(Gonserus ———~) ‘from ‘Brazil, two ‘Short-eared Owls ‘(lst 
érachyetus), a Magétilanic’Eagle Ow! (Budo magellansca}, a Pudu 
Deer (Pudu Aumilis 2 from ‘Chill, purchased, ; a Haizy-cared 
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Rhinoceros (LAdtsaceras fasiotus §) from India, two Punjaub 
—— (Qube cycloceros) from North«Weat Iadia, received 








OUR ASTRONOMICAL COLUMN 


Tau INFLUENCE oF PHASE ON THE BRIGHTNESS OF THE 
Mikor PLANETs.—Dr. G. Miiller gives an interesting - 
sion in the Astronomische Nachrichten, Nos. 2724-2725, of the 
variations in brightness of seven of the mmor planets. The 
hegelorap g or a ce magnitudes Nites obec vers Rea 

m a eter, on F ciple, at 
either to the Steinheil telescope of the Potedam ‘Observaiony, 
of aperture 135 mm. aperture, or to the Grubb equatorial 
207 mm. aperture. The result of these observations seems to 
show that there 1s a real connection between the phase of these 
planets and their apparent brightness, and that bert’s law 
pol my brightness does not apply to them. Dr. Miiller further 

the planets he has observer! into two classes. In the 

Gest class, which embraces Vesta, Iris, Massila, and Amphitnte, 
the changes in brightness are only ptible as the planet 
oO tion, in the seeae’ which contains Ceres, 

, and Irene, the cha in a, seem to be co- 
extensive with the changes of phase. e planets of the first 
ing Aer d in their behaviour to the planet Mars, 
and Dr. Muller thinks we may fairly infer therefrom a similanty 
in their physical condition to that of the ruddy planet. The 
planets of the second class would appear, on the other hand, 
to give a light curve similar to that given by our moon, or 
rather perhaps by Mercury , it 1s therefore not improbable that 
vo Pega more resemblance in their physical constitution to that 


& 
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Comzt Fasry.—The following ephemens by Dr. S Oppen- 
heim 1s taken from the Astronomische Nachrichten, No 2722 — 


For Berlin Midnight 
1886 bh RA Decl Logr = Log a Brightness 
m & ‘ ’ 

May 3 ; 116 7331S 9°935: 92358 3814 
§ 616 8 22594 99617 94446 1952 
II 7 353 30 304 99877 95698 973 
15 73443 34 188 00130 96758 532 
19 755 56 36 296 00373 9 7632 35 8 
23 8 1t 35 37 53°6 0°0606 9 8364 204 
27 8 23 §2 38 53°2 0 0828 98992 138 

8 34 0 39 392S. o10g1 9°9528 98 


31 
The bnghtness on 1885 December 1 18 taken as unity. 
BaRNarD’s Comet.—The following ephemens by Dr H 
em (Astr. Nachr., No 2714) 1s 10 continaation of that 
given in NATURE for April 3, p. 518 -— 


Ephemerts for Berlin Midnight 
3886 RA. Decl. Logr Loga Bnght- 
mh § rm ‘ ness 
May6 1 41 34 39 23'5N. 9°6858 9 8894 155 
IO § 50 59 36 425 9 7087 9 8125 199 
14 2 8 29 31 42°6 97 29 9 7266 253 
8 2 35 41 23 16°9 9 7823 9 6374 318 

az 3 


13 3 10 16°3N 9 8242 9 5619 371 
59 6 32°5S. 9 8648 9 5291 359 
The bnghtness on 1885 December § 1s taken as unity. 


TH APPLICATION OF PHOTOGRAPHY TO ASTRONOMY.—In 
Appendix IIL to the “Washington Observations for 1882,” 
Prof, Harkness, U.S N , commenting on the difficulty of pre- 
venting the solar rays from disturbing the adjustments of a 

instrament employed in observing the sun, points out 

that photography seems to afford an escape from the difficulty. 
He guggests that a transit-circle might be so constructed that 
its piece could be readily removed, and a sensitive photo- 
eel plate inserted just behind its wire system. Then with 
eye-piece in position stars can be observed, and the instru- 
mental constants determined in the usual way; while at noon a 
ate can be inserted, and an instantaneous ex- 

posure to give an image of the sun with the transit 
and dechnation wires of the instrument imprinted oe The 
ponltion of the sun's centre relatively to these wires having been 
mensured, this, together with the instrumental constants, the 
ay ietoratontion of iho set's tight sorasion and decibastion. 
exact of the sun’s right and tion. 


As the instruments will be exposed to the sun’s rays only for s 






few thousandths af & second, no disturbance of ite. ay 
hitherto obtained by the sonal methods © HY 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 j 


OR the reckoning of time the civil day, commenniag 
CI Gace wich midnight, counting Use’ hours <a’ fe 4. 


is here employed. ) 
5 ‘ At oo ie we 9 i 
un rises, 4h 20m. ; souths, rth, . 26°38. ; sets, ro. 3m. 3 
deel. on meridian, 17" a5’ N. + Sidereal Time at Sunset, 
10h, 43m. 
Moon (at First Quarter on May 11) rises, oh. 12m. 3 sonthes. 
16h. 58m. ; sets, oh. 36m.*; decl. on meridian, 16° 37’ N 





Planet Rises Souths Sets Decl. on meridian 
h. m, h m. bh. m. oe se 
Mercury 3 46 119 ., 16 52 § gi N. 
Venus . 3 0 9 4. 15 8 o 0 
Mars 12 40 19 34... 2 28* 9 52 N. 
[ere 14 2! 2039... +257" 2 50N. 
aturo ? 3) C~« : 92 SON. 


3 
* Indicates that the setting is that of the following morming 
Occultation of Star by the Moon (visible at Greenwich) 


vogreaponding 
May Star Mag Disap. Reap. 
inverted Image 
h m hm ° o 
1§ . 6 Virgins 4h 242 . 33 93 309 

May h Stay 

13 16 .... Jupiter in conjunction with and o° 25° north 
of the Moon 
Variable Stars 
- h. 
{Gemmorum .. 6574 2044N May 9, 2% 30 # 
» 14,21 40M 
S Cancri . 8 37°4 19 27 N. », 12, 22 56 ws 
R Urse Majors 10 36°6. 69 22N. » «412, M 
8 Libre 14549 8 4S. » G 2 30m 
Se ee 15 13K et 4N. . » 13,35 17 me 
R Draconis 16 33% the authorities +» = 1% ~ 
U Ophiuchi 7 1 = have pronded ats of yes 58 wt 
x ttari: . I y important branch © 29 2 90 #9 
oe : /working dairy has been en oo O Af 
W Sagittars = .: 17 the most impsnved kiyj- 2h 2 jo m 
R Lyre "stg. 43 48N. .. 9) 13, M 
TAquarn . 20 439 5 345. ree 6.7) #8 
8 Cephei 22 249- §7 SON... 4, 0,21 30 m 
Mf sugoifies maximum , # minimum. 
Meteor Showers 


Amongst the secondary radiants active at this time are the 
following —From Lynx, RA. 123°, Decl 40° N.; near 
8 Libre, R.A. 223°, Dect 10°S ; from Delphinus, R.A. 304", 
Decl. 7° N ; near ¢ Cygnt, R.A. 2: Decl. 18° N. ; near 
« Andromedx, R A 354°, Dec! 41° N. 


BIOLOGICAL NOTES 


THe HYMENOPTERA OF THE HAWAIIAN ISLANDS,——In the 
Proceedings of the Literary and Scientific Society of Manchester 
vol xxv. pp. 123-183) is a valuable contribution on the 
ymenopterous insect-fauna of the Hawanan Islands, bythe Rev. 
T. Blackburn, B.A., who resided there for man am with a 
short introduction and annotations by Mr. P. Cameron. 
Eighty-four species are catalogued or described, but Mr, 
burn says he has taken over too. The greater part 
species appear to be strictly autochthonous, Of the Anthephifa 
or bees) there are 14 species (excl the introduced honey- 
}, and it oo pedi h neat gee to 2 ra 
Prosopis. Of the Fossores there are 35 via sar porte 


of geners, for 19 are included in Odym 
Crebre Of aregsna (uate) zd yotdlog aie aves 
of the phytophagous occurs ‘paper. 
fedlontion OF Bisckburn went to the Hawaiian Islands the ma 
facna was almost unkaows, +> fares what may be termed 
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portion of ft. Most of 
rapt aig lier ye i eel 
ways to . An 
aie discovered ahout 430 species, of which 
wre four-fiths appear to be strictly endemic, which 1s certaini 
' fa sonsidering the fauna of an insular of vol- 
‘origin, ‘The minority of more recent ‘‘ introductions” 
dook largely in the direction of Western North Amenca, with a 
| ing of Polynesian or Australian forms. The Rev. Mr. 
wn’s Hawaiian discoveries in entomology have an im- 
F portant bearing on the selection of naturalists to accompany 
ai exploring and other expeditions. A trained observer knows 
ga and how to look, even if in doubt as to what he may 
and is always rewarded by new discoveries. An untrained 
i hand acampers over the country, and, with every desire to dis- 
 tiquish Daal comes back and complains of the barrenness 
* 
f 





VEGETABLE PARASITES OF CoprisH.—Some years ago Prof 
, Farlow called attention to the presence of a red fungus which 
‘ was destructive to the dned codfish of the American fisheries 
’ {NWaruRE, vol. xxi, p. 543). Since then Dr. E. Bertherand has 
given ap account of poisoning which had occurred among the 
trench troops at Algiers, caused, it was believed, by eating 
: tried codfish, which had a vermilion hue owing to the presence 
of a fungus described by M. Mégnin in the Acune Mycologique 
(vol, vi. p. 134) a8 Cassothecinm beriherands, Specimens of fish 
with the same colour were also met with at Bordeaux and Dieppe, 
these latter preaumably from Newfoundland It would appear 
probable that Mégnin’s fungus 1s the same as that original y de- 
scribed by Farlow as Clathrocystis roso-persicena, Cohn.’ In 
addition to this species, however, Farlow has described another 
parasitic form on the cod, Sarcima morrhue, which name had to 
yield in pnority to S Avloralis of Poulsen, found on mud near 
coe ago and which has lately been recognised by Saccardo 
and Berlese as occurmng on codfish from Algiers These 
botanists seem to think the Costofhecrum bertherand: identical 
with Sarcna Aferais, and this latter to be but a condition of 
Beggiatoa ro'eo persicima, but although they are found in 
company Farlow sees no good reason to think they belong to 
the same species ‘It 1s curtous the form should occur in regions 
so far apart as New England, Algiers, and salt-marsh mud in 
Denmark, and it suggests the idea that salt may be the means 
by which the disaster 1s spread. Still another species, called 
Uidium morrhue by Farlow, by forming small brown spots on 
the surface of the dned codfish injures its sale, and has been 
found not only in New England, but also at Algvers.—(W G. 
ime). Bali, U.S. Fish Commission, 1. p. 1, February 8, 
3 e 


SUPERIMPOSED STAMENS —Mr Thomas Meehan suggests a 
hew interpretation for the ap ce of superimposed stamens 
Stamens are by most, sf not by all botanists, regarded as 
exogenous lateral outgrowths from a caulome, in which Jatter 
there has normally been an arrest in its axial development, 
Stamens, however, occasionally will spring from the inner base 
of petals, and Mr. Meehan would account for this by taking the 
petal as the analogue of a leaf on an el ted branch, and the 
stamen as the development of an axial bud to the petal. 
“Branching and articulated stamens are frequent in those 
families that have these organs springing as it were from an 
axial bud at the base of the petal, as in a diminution or su 
pressed secondary branch we might expect them to do. In 
illustration of this idea Mr. Meehan refers to the flowers of 

t werticillata, Cav , a well-known Byttneriaceous plant 
from the Cape of Good Hope. The genus 1s separated from 
Hermannia chiefly by a cup-shaped gland at the middle of the 
i A ital ages with the sx development of ie 

stamen to ormed on precisely t 
same plan, Mr. Meehan thinks, as the biflowered pedicle 
This latter is sumply a diminutive branchlet ; after forming one 
node the pi eraser Seveiepeent becomes nearly arrested, and 
there is a short pediceled flower, then the bud in the axil of 
, the bractealate leaflet pushes er over this, giving rise to the 
ota gala So in the development of the stamen, a 


‘ of a petal, the common peduncle is . 
the filament, and the cup-like gland at the 

2 for pedir mei of aero eta Here are of the 
: huds ixppears, ianerm becomes 2 
parof the Glament, the ceal node may be at the comacctive, 


and then the theoretical floral jeaves proceed to form .... —...- 
The incised bract is reduced to the fringed cup-hke gladd from 
which the stamen proper springs, and he concludes from a 
survey of the whole subject that in many cases superimposed 
stamens are the development of theoretical axsal buds at the base 
of the % and not the result of an mterposition of an extra 
whorl of léaves for which there seems no warrant in phyllotaxy, 
It will be seen that even on this explanation the true stamen is 
phyllomic ; the fact that foliage leaves often have stipules ought 
not, in a consideration of this interesting subject, to be over- 
looked. Mr, Mechan’s observations may throw some heght on 
the herotaxy of the floral organs.—(f¥oc. Acad. Nat. Sci., 
Philadelphia, 1886, p 9) 


STRUCTURE OF I INGULA PYRAMIDATA —From a very im- 
portant memoir un the structure of this species by Dr. H. G. 
Beyer, hi gba the ree. ay 1870, ae Dall 
was studying the species of Lingula, he separat apectes 
which hes femiad aoe with raised fulcra for the attachment 
of certain muscles, fo a median septum or one or two 
divaricating septa on the other valve, and formed for them the 
genus Glottidia All of the known species (four to six in 
number) are exclusively to be found 19 Amencan waters, while 
not a single species of Lingula has been found to occur in 
America. While the true Lingulas are almost always attached 
to a fixed rock or stone, Glottudia attaches itself, uf at all, only 
when adult, and usually to a very sinall pebble or bit of shell. 
As to the structure of the shell, the author confirms in 
measure the observations of Gratiolet, but describes the cuticle 
as a thin homogencous laser, and immediately beneath it, some- 
times gated in clusters, someti ves arranged in linear series, 
and at other times again irregularly scattered, he found a series. 
of little round bodies, staming with hematoxyhn, homv- 
gencous, and without nucle:, these are regarded as homolo- 
gous if not analagous to the budies occu within the organic 
septa in the shell of the Testicardine Brachiopods Imme- 
diately adjacent to the cuticle and this layer of bodies comes a 
broad layer of horny substance and internally a thin calcareous 
layer, and these horny and calcareous layers alternate with each 
other in a number varying with the age of the anmal. Towards 
the periphery the cuticle an! horny layer alone are found, and 
these join the supporting layer of the mantle margm. A very 
intimate structural relationship exists between the body-wall, the 
mantle, and the peduncle It seems doubttul whether the struc- 
tures described by Vozt, Owen, Hancock, and others as muscle. 
are in reality muscular m character. All the true muscles are 
smooth muscle-fibres, but other so-called muscles seem to be 
rather mesenchymatous supporting substance, lacking contrac- 
tility, but perhaps possessing elasticity The author's observa- 
tions on the vascular system confirm rather the views of Shipley, 
Schulgin, and Morse than those of Hancock, and no central 
propelling organ over the pasterior slope of the stomach was on 
transverse sections found The number and divmon of the 


icased by V 
productive organs are in great measure confirmed. Three 
| excellent plates of anatomical details a company this memoir — 
(** Studies from the Biological Laboratory, Johns Hopkins Uni- 
vers ty,” vol. ai. No. 5, March 1886 ) 


THs Cuckoo —In the note on the cuckoo in the Biological 
Notes of April 1 (p. §19, line 6 from bottom), Fanxuary was in- 
advertently printed for Fane, 


NOTE ON EARTHQUAKES IN CHINA* 


HAD prepared for presentation to the Seismological Society 
I of Twas a tabulated account of earthquakes that have been 
recorded in Chinese annals for the t thirty-seven cen- 
tunes, but ut was destroyed by fire during a mot last winter, 
and with the paper were destroyed also the works from which 
the setsmac facts were derived. Perhaps, however, some general 
remarks which those records suggest may not be devoid of 


value. 
Nothing can be inferred anent the relative frequency and de- 
simceivonwal of earthquakes in ancient and ieodura ‘tase from 
i ; from the earliest recorded earthquakes of 
Mount Tai in tung 1831 B.C. to the commencement of the 


tine Seismological Society of Japan by D. J 


a8 





f 


dynasty 209 8.C., only twelve are recorded ; tradition and 

nating these only that presented i 

dist merely mentioning a disturbance of the 

the I. and Lo Hanan, 1808 B.c. ; Wei, Chim, and So in 
B.C. ; the formation of long chasms in the loess, 

206 8:c. From the Han periud, notices of the pheno- 

b Of course increase, accompanied betimes with @ few details 
mainly to loss’ of life, and the succour afferded to 


garvivors, Geepaphicalls considered, earthquakes in China may 
mgd as insular, 


i 


ives of 


if 


4 


littoral, and inland. : 

island of Formosa earthquakes are hardly Jess frequent 
than in Japan, while on Hainan they are comparatively of rare 
occurrence These islands form a portion of the great volcanic 
chain that girdles the coast of Eastern Asia ; the Chinese portion 
rises from the submarine plateau that overlooks the profound 
abyss of the Pacific Ocean 

Tosular earthquakes affect the mainland but seldom, and to a 
‘light extent, which 1s noteworthy from the roximity of Japan, 
the least stable portion of the earth’s surface, which seemed 
inexplicable until Prof Mulne’s statistics showed that a large 
sa wad of copia ast mm Japan originated beneath the Pacific. 

absence from Chinese and Korean annals of notices 
of earthquakes in that peninsula long inclined me to regard 
Korea as comparatively exempt from seismic action, and recently, 
1 addressed Consul E H_ Parker, of H.B.M.’s service in that 
‘country, for imformation, who obtained from the prefect of 
Chemulpo a comniunication on the subject, the purport of which 
is, that earthquakes are so infrequent and feds fad that records 
are not made of their occurrence It 1s more than ten years 
Since an earthquake was experienced 1n that siepdom and on 
that occasion no one was myured, nor were buildings thrown 
<iown. No information is obtamable on the subject from Man- 
churia, where presumably earthquakes are uncommon. there 1s, 
however, a record of a volcanic eruption having occurred about 
& century ago in that portion of the empire ! 
The only existing volcanic action on islands of this coast 1s on 
north of Formosa, near Keelung, where three solfataras are 
= ebullition, affording large supphes of sulphur, and 
‘emitting during earthquakes so much hydro sulphuric gas as to 
‘occasion a degree of malaise to the residents, and to discolour 
the white paint of ships,? 

Facts respecting Formosan earthquakes are so scanty that the 
following from a Chinese wniter is worth citing It relates to 
an earthquake that occurred in Northern Formosa 1n the fifth 
manth of 1693 ‘‘ During that month the earth shook without 
cessation <A tract of country in which three villages were 
sitaated caved in; the inhabitants, however, had time to 
<zcape.” Three years after that submergence, the narrator, a 
mandarin, who was on his way to procure sulphur from the 
solfatara. ‘could see m a lakelet, where the water was shallow, 
tops of bamboos and other trees of those villages While near the 
solfatara he heard for a day and might noises that resembled a 
cataract precipitated from a lofty cliff, the sound seemed to be 
gear and all about, but no evidence of the cause of the noise 
was discoverable When, however, he arrived at the solfatara 
the mystery was explained, he there heard the same sounds hke 
2 rshing of subterranean waters ” 

Another active volcano 1s named in a Chinese account of 
Formosa. It 1s in Tengshan district in the southern portion of 
the island at Red Hill, near the Tanshin Creek, on a plateau 
Probably it bas not been in open action since Formosa was 
opened to trade, as it does not appear to be known to foreigners, 

Formosan seismic action occasionally causes tremors to be felt 
on the mainland, which 1s due to the ordinary direction of earth- 
quakes on that island, which are generally from south to north 
or the reverse The Linchan group ws the centre of sermic 
force that docs not appear to extend beyond those islands. 

Submarine disturbances not unfrequently attend the insular 
earthquakes ; the sea sometimes rises on the Formosan coast 
sixteen feet above the usual height. Independently of the 
terrene commotions of Formosa, its adjacent waters appear to be 
sabject to submarime agitations oning what records of the 


’ the fal ma i as & result of volcanic action 
far distant from ott tlaiad the month of fu 31465, dunng a gust of wind 
the pias of g on the 
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Sac anil 
mainland style * third "or supplementary, tides ; Joos shdee ave of 
rare occurrence, The ‘‘tidestpa” that have attracted. foe 
of hydrographers are notable ena, but the f * 
local gazetteer, seams to indicate the existence of pheanmens; 
that cannot be referred to tidal action +“ Peculiar moines. a£.the. 
sea are sometimes heard which are commonly regardad 

tive * conte of weather, gounds fui the pocth 

rain, those {rom the sonth being followed by wind, ,Hising 
noises are heard, at times they are low, at others. owl s.when 
low, they resemble the beating of a dram or the . oF 
beans on that instrument , now, the sounds are near ; anion 
are distant , stopping suddenly or continuing for hours. When ’ 
the noise 1s loud, 1t 1s more noisy than the voices of a hundred 
thousand men, and the sea bubbles yp; in very protracted cases 
the noises continue day and night for half 2 month; and 
of short continuance the sound lasts three or four days. Coast 
landers err in supposing that these notes have connection with 
the weather. They are absent during rains and in drought, 
in winds and in calms , . Dunng the sounds, the sea is agitated 
by fearful billows and furious waves.” If that extraordinary 
seething and roaring of the ocean were synchronous with earth- 

uakes, the fact could not have escaped observation . indubitably 
that graphic description applies to submarine volcamic aetion ; 
to which the submarine platens of eastern Asiais subject, and to 
which also I attribute the eupplenonis'y tides of the adjacent 
coast. Some thirty years ago an island was thrown yp by a 
submarine volcano on tre south of Formosa ; the punyce which 
1s cast on the northern shores of that sland is evidently a sub- 
marine preduction } 

As proximity to the belt of volcanic islands seldom disturbs 
the mainland of the northern littoral, so the adjacent coast of 
Southern China and Annam enjoy like exempti:n from insalar 
throes Chehkiang and Fuhkien are sometimes slightly visited 
by Formosan shocks, and even the Canton coast slightly, but 
Philippine earthquakes never affect Annam. 

Earthquakes on the coast of China are Ag ear but slight and 
harmless Their harmlessness 1s evinced by the tall slender 
pagodas that adorn the hills and valleys, and they are yenerally 
very limited in area, with great diversity of direction, bot a 
majority being from south-west to north-east. 

The southern provinces of China, and yet more Indo-China, 
appear to be cumparatively exempt from earth throes, which, 
however, may be due to lack of information from those regions, 
but there 1s evidently no seismic zone in tropical or sub tropical 
eastern Asia such as exists in our oud-latitu 

The tremors that are experienced 1n che hainay aoa and 
cotermmous regions to the west, are sometimes foll by the 
appearance on the ground of substances that in Chinese books 
are styled ‘‘white hairs” When I first called attention to 
records of that kind that are found 1n local gazetteers, I suggested 
that they might be crystals precipitated y aeseons eMissions, 
such as were once reported as occurring alter an earthquake in 
the south-west of the United States, from later descriptions of 
these “‘horsetail hike” substances I incline to the opinion that 
they are organic, perhaps mycilliun., 

In the summer of 1878 the vernacular press gave an account 
of the occurrence of the Pore, at Wusoh, a city on the grand 
canal, thirty miles north of Suchau, ‘‘ At noon, June tath of 
that year, shocks of an earthquake were experienced, which lasted 
several minutes (Sea ‘for the space of tame taken mn awalion ce 
half a howl of rice’); the motion was so great that sitting or stand- 
ing was difficult, but no harm wa- done. Two days later at night 
there wasaseverershock, after which, within and without the walls 
of the city, white hairs resembling a silvery beard, about three 
inches in length, were found, which bo pulled out of the und, 
gathering handfulls in a short space of time.” My list of Chinese 
Rehaaakes for the past two thousand Pc having been 
destroyed by fire I am unable to indicate the regions io which 
earthquakes were followed by the emission of ‘‘hairs,” bat my 
im is that ail, or nearly all, ave alluvial valleys. 

chief foci of inland earthquakes are Yunsas, | 
Shensi and Kansuh—and less frequently Shansi, Chill, " 
aad the central provinces, where they are mare violent than 
other portions of the empire, freqaently present con- 
tinuous or ae for example :— 


it 








t 
fy 


+t Feraccounts of the +vleanic region of Morthers' 
Imperial Maritins Customs Report, 1863," and Hs 


fhrees, one of these: commenced in the fourth month; 
wire and continued cleven mouths—there were in all 375 


‘Ae. the loess formation of Northern China (discovered and 
ddeoribed- by Baron Richthefen) the land is not u uently 
tee gl are forming long narrow chasms of unknown 
dagith that gradually disappear on account of the vertical cleav- 
-and unstratified nature of loess. 

In the first decade of the fourth month, 1828, an earthquake 
catwed-s fissure over three miles in length, twenty to thirty feet 
broad, from which a vapour issued that proved fatal to many- 
peapie, animals, houses, and tombs were ingulfed. About two 

nthe later, during heavy rain, the chasm gradually filled up. 

The:chief earthquake region of China lies in a great sessmic 
zone, which extends from near the gulf of Chihh to the shores 
of the Caspian--including Turkestan and the Aralo-Caspian 

a, In Eastern Turkestan they 
character (five per annum with remarkable regularity). Yet 
there are few ns of the world ro far removed from active 

oe — Russian exploration er Pipeenatils that - 
at enshan volcano is merely a solfatara, or an ignit 
cont deld : 


Observations of officers appointed by the Emperor Chienlung 
to examine the newly subjugated territory in reference to these 
*“firefields,” ore several They say: “Three days travel to the east 
of Okishu and to the south of the hill at Palikeh there are several 
firefields, The ground 1s of a red colour, and a number of 
variegated stones are piled upon each other in the neighbour- 
hood; frem the midle of which flames upward of a foot in 
height are emitted « they are alternately extinguished and lighted 
up, while the smell 1s so strong as to render a near approach to 
the place impossible, For a distance of about 100 /: not a blade 
of grass, net an mch of wood, nor a drop of water can be seen. 
From the pevuhar smell of the fire thus raised, tt 1s imagined 
that the soi] must be strongly impregnated with sulphur ” 

The same work represents earthquakes as so common in 
Eastern Turkestan and the desert, that to the inhabitants ‘‘ they 
are not considered strong; four or five occur every year, even 
when violent, they merely cause the doors and windows to rattle, 
but on account of the firm and adherent character of the soul, 
and thick walls and light roofs in common use, the houses are 
never thrown down ”’ 

A recent English traveller’ makes a similar statement re- 
specting Mid-Asian earthquakes generally At Tashkend they 
generally average five in a year, but so slight, as not to be noticed 
by anybody. Jn that part of the world earthquakes appear to 
be most frequent at the close season. In the western portion of 
the seismic zone, they are of greatest frequency and violence in 
mountain regions. 

Anent the opinion of M. Perrey, that a maximum of earth- 
wakes ws coimeident with the moon's perigee, I submit the 
ollowing statistical fragment that esca the loss referred to ° 

it ts partially confirmatory of Prof, Milne’s observations, that cold 
weather furnishes the maximum of frequency 

Lists of 738 continental shocks .— 


ist month 65 th month 46 h month 56 
aod ,, 82 ith » 63 ch és re 
3rd 4, «72 ge » 70 Irth ., 65 
4th » «49 h 7° rath sd 


(THe first day of the frst month occurs about February 6th, 
or et the new moon which falls nearest to the point when 
the sun is in the fifteenth degree of Aquarius.) In their sesmic 
ee he lpi operat ky = the day of the month 
moon} earthquakes . Yet a consid 
be found. Seventy-two cases show twice as teats rai ie 


anal second as in the third and fourth quarters of the moan's 
forty sight in the former period, and twenty-four in 

-~= ~=—=wes § Of that number fifteen occurred at the ice, The 
&h dy shows the lergest number, twelve. None place on: 
the amd, sth, 13th and 14th; one occurred on each of the 
follewwingy.ath;, th, 17th, goth, 22nd, 2zrd, agth, aSeh, 29th, 
as they go, they show that a large 
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UNIVERSITY AND __ _ __. 
INTELLIGENCE 


Oxrorp.-—- The following list of lectures and classes sn Nature: 
Science hag been arranged for the summer term ~~ 

Physica—¥h the Clarendon Labo Prof, Clifton lectures. 
on Instruments and Methods employed in the Study of Optics. 
Practical instruction in Physics 1s given by the Professor and by 
Messrs, J Walker and A L. Selby. At Christ Church, Mr. 
Baynes lectures on Electro-Kinematics and Dynamics, and has 
a class for ical instruction in Electric and Magneti¢ 
Measurements. At Balliol Mr. Dixon lectures on Elementary 
Electricity and Magnetiem, At Trinity the new Millard 
Laboratory will be opened for instruction in Mechanical and 
Electrical Engmeering under Mr. Frederick Smith ; 

Chemistry.—In the Chemical Department of the University 
Museum Dr, Odling lectures on Some Special Points in Organic 
Chemistry. Mr. Fisber and Dr, Watts contsnne their courses. 
on Inorganic and Organic Chemustry respectively, Mr. W. R. 
Dunstan lectures on Organic and Pharmaceutical Chemistry. 
Practical mstruction 1s given in the laboratories by Messrs. 
Fisher, Watts, Baker, and Marsh. At Chnst Church Mr. 
Vernon Harcourt has a class for Quantitative Analysis, and Mr, 
Dixon for Gas Analysis, 

Animal Morphology —In the Morphological ey gators 
Prof Westwood lectures on the Haustellated Orders of Winged 
Arthropodous Animals Prof Moseley lectures on the Mam- 
mala, Mr, Baldwin Spencer on Embryology, and Mr. J, B. 
Thompson on the Osteology, Distribution, and Otentog any 
of Birds and Mammals. Practical instruction 18 given by Prof, 
Moseley and by Messrs. Robertson and Spencer. In Human 
Anatomy Mr, A. Thomson lectures on the Vascular and Re- 
spiratory Systems, and gives demonstrations on Topographical 
Anatomy. Daly instruction 1s also given in Practical Anatomy. 

Physwlogy.—in the Physiological Department Prof. Burdon 
Sanderson lectures on the Chemical Processes of the Anima} 
Body, and on Elementary Physiology, Mr Dixey lectures on 
Histological Methods. Practical instruction is given daly. 

Botany.—At the Botanic Garden Prof Balfour lectures and 

ives practical instruction in Vegetable Morphology and Physio- 

ogy. Prof. Gilbert gives four lectures on Rural Economy. 

Anthropology —Dr. Tylor lectures on the Ongins of Civilisa- 
tion. 

Geology.—Prof Prestwich lectures on the Secondary and 
Tertiary Serves as llustrated by the geology of the neighbour- 
hood of Oxford. Each lecture 15 followed by a geological 


CaMBRIDGE —The a ae Board for Biology ‘and Geology 
have recommended the following grants fren the Worts Fund : 
(t) §o¢. to Mr W. Bateson, of St. John’s College, to assist 
him 1n investigations into the fauna of lakes in the neighbour- 
hood of the Sea of Aral in 1886, and an additional so/. if he 
continues his investigations into the summer of 1887 9 Mr 
Bateson’s investigations mto the development of Balanoglassus 
in the Southern United States have, it 1s well known, been of 


great value. 
(2) God. to Mr. A. C Seward, of St. John’s College, to assiat 
ae in studying and collecting fossil plants in Belgium and 
rance, 


(3) 354 to Mr Hans Gadow, of King’s College, to assist 
him in exploring the osaferous caves of Portugal, which he hes 
already partly explored dunng two former visits. Prof. 


Dawkins st ly recommends the continuance of these ex- 
plorations. 
(4) 254 to Mr C. Potter, of Peterhouse, to assist him un. 


elucidating the life-history of the alga parasitic on the water: 
tortoite in Portugal. 

In the hat of lectures issued by the Board of Physica anit 
Chemistry for the nt term we note that Dr, Ruhemang, 
assistant te the Jacksonian Professor, will lecture on Gas 
Analysis, and also on the Aromatic Bodies. The other chemized 
courses repeat the usual advanced and elementary courses, 

In Advanced Mathematics Mr. ah lectures on Theento- 
dynamics, Mr. Glaisher on Theory. of Errors, Mz. Webb on 
Dynamics of a Cs raean The latter course will be contunmed 
during the Loag Vacation, when also Prof, Darwin will lecture 
af he — Potential, and Figure of the 


lectures on Stratigraphy and Gam” 
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Geology, Mr. Marr on Advanced Palmontology, especiall 
the Seaptolieee Mr. Harker on Microscopi Petrolegy. ° 
F. Darwin on Phpory, and Me. Pe the Konnesh Gye 
» \ a otter on A Van be 
in Zodlngy, M see h fei : 
f. continues the courses o en 
Bday, the Anatomy and Embryology of the Vertebrata, 
boat i gives a summary Course on the Palseontology of the 


In Physiology, hesidé Prof, Foster's Elemen Course, we 
have advanced” lectures by Dr. Gaskell, Dr. Hl, and Mr. 

Prof. Macalister lectures on the Variations in the Skeletal, 
ge and —— om of the Races of Mankind. 

: pecial or ics and Cheristry re to the 
Vice-Chancellor on the new Mechanical Selehze: fare — eee 


In consequence, the report states, of the Grace ogy M 
1%, 1886, confirming their report, dated December 14, 1885, 
the lations for the New Tripos 


have drawn up re 
g, Physics, and Chemistry, for which they would 
perros the name “ Mechanical Science Trnpos.” They do not 
think it desirable that the University should examme in subjects 
for which the University does not or may not easily provide 
adequate teaching, and have therefore made the examination in 
g mainly an Examination m Mechanical Engineering 
They have included, however, in it such elementary portions 
ivil kngineering as can be taught m Cambn and 
such a5 may often advantageously studied by those who 
are intending to become Mechanical Engineers. With re- 
spect to the Engineering papers in Part IL. of the Ex- 
2 one paper would test the ability of the candidates to 
indicate how a given design should be carned into execution ; 
another would include questions on steam and the steam-engine 
besides other prime movers, and also on boilers and furnaces , a 
third would include questions on bridges, roofs, arches, abut- 
ments, elementary hydraulics, strength of materials, and ele- 
mentary building construction. In the Exammation im Physics in 
Part II. the papers would contain questions on the application of 
dynamics to physical phenomens , gravitation , attractions , hydro- 
statics and hydrodyna nics ; properties of matter, including elas- 
tieity, capillari:y, diffusion, and viscosity , heat , kinetic theory of 
ages ; radiation , hght, including the application of the undu- 
Ory theory to the problems of geometrical optics ; minera- 
logical physics ; acoustics; meteorology; cosmecal physics ; 
“seeing and magnetism; reduction of observations The 
Practical Examination would extend over two days, the Exami- 
nation on the first day being of such a nature as would test the 
knowledge of the candidates in the general methods of Iabora- 
tory work; on the second day a list of experrments would be 
given, one or more of which each candidate would be expected 

to complete. 





SCIENTIFIC SERIALS 


Bulletins dz la Socidté d’ Anthropologie de Paris, tome 8eme, 
ame fascic., 1885.—On the facial and cranial muscles of a young 
gorilla, by M Chudzinski. The subject of this post-mortem 
exammation, a young male, was 98 centimetres in height. ‘The 
fatscles of the head and face were the same tn number as in the 
human species, but in form and dimensions they exhibited cer- 
tain differences, being combmed into a stngle fleshy mass, which 
covered most of the face.—M Pozzi laid before the Society 
various anatomical characteristics with reference to the compara- 
tive constitution of the muscles of the Negro and the white 
races. ~-M, Folley drew attention to the greater anastomosis of 
the subcutaneous abdominal veins of the , and the import- 
ance of this peculiarity in giving to the organism a greater power 
of tesisting the action of rapid variations of atmospheric or 


ache Oot Desureg pi eh origin | a Malays oi 
‘edahs, ard.—-Oa the unive anguage of F, 
Sudre, by M. Gaj nt The basis of the system p 


fifty 
years ago by M. Sucre is the musical nomenclature of the vocal 
notes, do, re, &c., and from these he efaborated a language 
which claims to be equally capable of expression by means of 
musical instruments and the voice. The defects and im ca 
bilities of Sudre's prpued musical Ja were considered at 
fength by MM. Kerckhofis, Dally, and x.—~-Suggeations for 
sh resashs by Mk Toginacl. Thu gees as irect abso- 
on are the results yielded by fresh, and often-nsed, lead, 












the inter being valueless after 100 cubage determinations a: 
the cause and naitire of the vitetbeation Rtearved in ej 
other ancient strictures, by M. Manouvrier,—Report of the 
recent An ogical E at Budea-Pesth, by Dr. RB, 
Blanchard. the dim and location of the dolmens of 
St. Nectaire, i So Verner.—History and anthropology,’ by 
Dr. Fauvelle. writer draws attention to the tissue pr cil 
which works intended for the instruction of the young continue 
to promulgate, as exemplified in the current Historical 

tions of the origin and usages of earlier races.—~On the 
habitation of Mané Gohenne, Carnac, by M. Gaillard. The 
finds, which consisted principally of flints and pottery, inchuded 
a string of twenty-three green serpentine beads cut into various 
forms.—On certain unique objects sha like fishes, fotind in 
the Mammoth Cave in Varsovia, by M. Zawisza, and supposed 
to have been employed as fetishes by sorcerers.—On the signi- 
ficance of certain strongly marked umpressions on the mner sur- 
face of a skull, by M Manouvner. Such impressions have been 
regarded as an evidence of imperfection in the cerebral convo- 
lutions, and of consequent mental deficiency.—On man of the 
age of Paleolithic pottery in the Lozére district, by MM. Martel 
and L. de Launay. The local finds attest the co-existence there 
of man and the cave-bear, and the fabrication of pottery at the 
time —On the flint implements of Croix Fringant, near Cognac, 
by M Germain —On the calcareous islets of Taled Sah, in the 
inner sea of the Samsans, in the Malayan peninsula, and the 
natives who dwell in natural caverns and are engaged in collect- 
ing edible swallow-nests, by M. Macey.—On the displacement 
of the brain in accordance with the different attitudes assumed 
by the body, by M. Bonnard.—On the form of the hand and 
figure of Asiatics, hy Dr Mugnier —Anthropometric and other 
observations of three Australians now being exhibited in Paris, 
by M. Topinard —On the development of the cranium in the 
gorilla, by M Denker. It is found that, while the frontal 
region 1s developed, hke other parts of the cranium, as rapidly 
in the gorilla as in man from the middle of foetal hfe to the 
eruption of the mulk molars, different relations supervene after 
the latter period, the cranial development of the gorilla becom- 
ing much more strongly marked in the posterior and inferior 
than in the anterior regions At the same time the upper max- 
lary rapidly acquires its characteristic prognathic form, An 
almost equal degree of prognathism is observable in the adult 
Negro, or Australian, and in the infant gorilla, but with its growth 
the latter acquires a facial angle which 1s smaller than that of 
any human cranium — Ethnographic observations on the cerebral 
function, by M Fauvelle —On a case of an hermaphrodite, 
by M, A. de Mortillet.—Notes on the post-mortem appear 
ances of an imbecile, by MM. Doutrebente and Manouvnier.-— 
Report, by M. Letourneau, on the Godard Prize Essay of M. 
de la Calle (1885) on the earliest attempt at speech in infants. 
M dea Calle attempts to draw a parallel between the first 
enunciation of the vowel-sounds a, ¢, ¢ by infants, and the 
monosyllabic character of certain languages belonging to various 
peoples of the far east of Asia, which have scarcely yet entered 
upon the more advanced stage of hngual agglutination. 
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SOCIETIES AND ACADEMIES 
LonpdoNn 
Royal Society, April 15 —‘‘ Dynamo-Electric Machines ” » 
py Jom Hopkinson, D Sc., F.R S., and Kdward Hopkinson, 
D 


Cc 

Omitting the inductive effects of the current in the armature 
itself, all the properties of a dynamo-machine are most conve- 
niently deduced from a statement of the relation between the 
magnetic field and the magnetising force required to produce 
that field. This relation given, it 1s easy to deduce what the 
result will be 10 all emplo aoe of the lnagiaaalng also the result 
of v the winding of the machine in armatare or magnets. 
The magnetic field may be expressed alge ly as & function 
of the magnetising force, or more conveniently by a curve (Aye 
ceedings of the Institution of Mechanical Engrmeers, og, elt 
p. 246). Amongst the empirical formulss which have “ 
to the electromotive force of dynaaso-mecbiaes 


terms of the currents around the magnets, we may mention 
that known as Froblich’s, where E = --Atc, ¥ being the electro: 


the machine at « given c the exciting 
Se ee al tune Fer ve machines is per 
bola is said to express observed results fairly accurately. in ocr 
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sufficiently approximate to a 


w= large values of - 

| Fone of the present inv: ion is to give an ap- 
peeaiennt lete construction of the characteristic curve of 
dynamo of ren form from the ordinary laws of electro- 
magnetism andthe known properties of iron. Let # be the 
ber of convolutions on the nets, ¢ the current round 
the agoeta, 2, the mean length of the lines of force in the iron 
of the armature, A, the area of section of sron in the armature, 
f, the distance from iron of armature to iron of pole pieces, Ay 
atea of the magnetic field in which the wires move cor- 
rected for its extension round the edge of the pole pieces, /, the 
total th of the magnet cores, A, the area of the magnet 
cores, 7, the mean length of lines of force in the yoke connect- 
ing the magnet limbs in machines of the type on which we have 
3 pally experimented, A, the area of section of the yoke, 
the mean length of the lines of force in each pole piece, A, 
the main area of section of pole piece, I the total induction 
through the armature when no current passes in the armature, 
and wi the total induction in the agnet cores ; and, finally, let 
the relation between the magnetic force (a) and induction (a) 
wide Thomson, ‘‘Electrostatics and M etism,” P- 397; and 
axwell, ‘‘ Treatise on Electricity and Magnetism,” vol. 1 
p. 24) be represented by the equation a = /(a), then the 

characteristic curve 15s— 


straight Tine 


—_-_ he 


1f the relation between a and @ be given in the form of a curve, 
this formula indicates at once a perfectly simple graphical con- 
struction for the characteristic. ‘Taking the curve of magnetusa- 
tion determined by one of us for wrought iron, and constructing 
a characteristic in this way, we have obtained a theoretical curve 
which agrees over a long range with the actual results of ob- 
servation on a dynamo-machine more closely than any empuinical 
formula with which we are acquainted. 

To determine », a wire was taken once round the middle of 
one magnet and connected to a ballistic galvanometer, a known 
current was then either suddenly passed round the magnets or 
short-circuited, the elongation of the galvanometer being noted 
A sumilar observation was made with the same current, the gal- 
vanometer bemg connected to a single convolution of the arma- 
ture in the plane of commutation. The ratio of the two 
clongations 1s the value of ». 

distribution of the waste field (y — 1)I was roughly ascer- 
tained in a similar manner 

The currents in the fixed coils round the magnets are not the 
only magnetising forces apphed in a dynamo machine. The 
currents in the moving coils of the armature have also ther 
effect upon the resultant field In well-constructed machines the 
effect of the latter 1s reduced to a mmimum, but if can be by no 
means neglected. This untroduces a second independent vanable, 
wz. C, the current in the armature The effect of the current 
in the armature depends upon the lead given to the brushes. 
Denote this by a, which we may also regard as an independent 
variable, as it 1s subject to arbitrary adjustment. 

If I = F(qwnc) be the characteristic curve when no current 
passes through the armature, then 

ts 


Fee, 


where m is the number of convolutions in the armature. Here 
we omit the comparatively unimportant portion of the magnetic 
in the core of the armature and the pole pieces, From this 
formula it is not difficult to deduce a geometrical construction 
the characteristic surface (tude ‘ Practical Appheations of 
Electricity,” lectures delivered at the Institute of Civil Engi- 
—— 1832-83, p. 98), The See may be thus expressed 
words, if A be such that the coils at commutation embrace the 
whole or nearly the whole induction. The effect of the current 
in the armature upon the difference of potential between the 
brushes of any machine, is the same as that of an addition to 
the resistance of the armature proportional to the lead of the 
and to the ratio of the waste field to the total field, 


combined with that of taking the main current = times round 


the magnets in a direction opposite tothe current ¢. Many coa- 
nences canbe deduced, of which we may notice the . 
rein « sevies-wonnd dynamp Cis equal to c, and ife be 


r= 
y 
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inereased beyond « certam point, 1 must attain a maximum 

then dim 3 this has been frequently observed. We ho 
see that it depends apn the existence of a waste field. 
Secondly, let the coils of the magnets be entirely disconnected, | 


and Jet A be the negative ; ff the armature be short-circuited 
through a small resistance and be run at a sufficient speed, @ 
large cufrent may be uced in the armature, This latter 
deduction we have verified by direct experiment. 

The efficiency of the type of dynamo-machine upon which the 
experiments before indicated have been made, has been accu- 
rately determined by the device of coupling two similar machines, 
both mechanically and electrically, so that one should act as a 

enerator of electricity, driving the other electrically, whilst the 
ter acted as a motor driving the former mechanically; the 
loss of power required to keep the whole combination m move- 
ment bemg determined by direct dynamometnc measurement, 
and the power passing electrically from the one machine to the 
other being measured by ordinary electrical appliances. 

The whole of the expersments were carried out at the works 
of Messrs. Mather and Platt, to whom we are indebted for the 
exceptional opportumties we have enjoyed of putting theoretical 
Sacnaons to the test of experiment on an engineering scale. 


Zoological Society, April 20.—Prof. W. H. Flower, 
FRS, President, in the char.—Mr. O. Salvin, F.RS, 
exhibited a hhving specimen of a i worm (Aspahum 
kewense), found 1n a garden in Sussex.—The Secretary read an 
extract from a letter addressed by Mr, R A. Sterndale, F Z.S., 
to Sir Victor Brooke, concerning a case of hybridism between 
Ovts hodgsons and O. mgne—Mr J. Bland Sutton, F Z.S , 
read a paper in which he gave an account of some of the in- 
vestigations he had made during the past twelve months into the 
diseases affecting the mammals ving in the Society’s Collection 
—A communication was read from Dr. O. Finsch, CM ZS, 
describing a new species of wild pig from New Gutnea, which 
he proposed to call Sus msger.—Mr. Smith Woodward read a 
paper on the relations of the mandibular and hyord arches in a 
Cretaceous shark (Hydodus dubristensts, Mackie).—A communi 
cation was read from Prof. R Collett, of Christrama, C.M.Z S , 

, sontaming an account of the hybrid between the willow-grouse 

| (Lagopus albus) and the black grouse (Zarao tirix), which 
occurs occasionally in Norway, Sweden, and Northern Russia, 

! and of which the author had exammed altogether thirteen speci- 
mens, most of them of the male sex.—Mr G. A. Boulenger, 
F Z.S., gave the description of a new Iguano:d lizard hving in 
the Soctety’s Gardens, for which he proposed the name of 
Clenosaura erythromelas The eract locahty was unknown.—A 
second paper by Mr. Boulenger contained remarks on mens 
of a scarce European frog (Aawa arvalts) exhibited in the 
Society’s Menagene. 


Royal Meteorological Society, Apnl 21.—Mr. W. Elin, 
F.R.A.S., President, in the chair—Mr L. J. Petre and Mr. 
G. B Wetherall were elected Fellows of the Society.—The fol- 
lowing papers were read-—-The climate of Killarney, by the 

; Ven Archdeacon Wynne, M A, F.R Met.Soc. The climate 
is determined partly by its geographical position, and 1t has the 
benefit of proximity to the south-west coast, with all the modi- 
fying influence of the Gulf Stream. The tem , however, 
1s locally modified, and a decided difference 1s found to exist 
between that of Valencia and of Killarney. The author shows 
that Killarney 1s colder than many other places in Ireland, and 
this he attributes to the fact that it 1s in a great irregular basin 
surrounded by mountain ranges for about u third, and by hilly 
ranges clevated some hundreds of fect above the lakes on most 
of the remaining two-thirds of the circle —Note on the proba- 
bility of weather sequence, by Lieut.-Col C, K. Brooke, 
F R.Met Soc.—Account of the cyclone of June 3, 1885, in the 
Arabian Sea, by Capt. M T Moss. The author, who was in 
command of the ss. Jrchudva, while on a passage to Bombay 
had, when near Aden, the misfortune to encounter a most 
furious storm on the abere date. This bai _ was 

parently not of very large dimensions, was exceedingly severe, 
asd was fests b a immense wave which caused several 
fine steamers to founder —Resulis of solar radiation obser- 
vations in the neighbourhood of Birmingham, 1874-84, by 


Rupert T. Smith, F.R.Met.Soc.—Results of meteorological 
ohservations made in the Malay Native State of Selangor 
during 1884, by A. W. Sinclar, L.R.C.P. These observa- 


tions were taken at four stations, viz. Kwale Lumpor, Klang, 
Kajang, and Kwala Langat. The mean temperature of the 
district is about 80", and the rainfall about go inches. 
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DUBLIN 


University Bxporimental Science Assosiation, March 
86.—The following communications were: made ¢--Prof. J. E. 
Ree an action of stlicon tetrabromide on thiocarbamide 
—Mr. HL, Groathwait, the Forth Brdge.--Ga the melting: 
polnts-of minerals, by J Joly, B.E, Au acconnt*of experi: 
ments with the meldometer, in which the temperature of the 
platinum strip, acting as the stage of a microsoepe, was deter- 
mined an terms of its resistance according to Siemens’s formula 
It was mentioned that the order of fasibility assumed in Van 
Kobel’s scale 1s erroneous The true order seems to be« (1) 
stibnite ; (2) natrolite ; (3) adularia ; (4) actinolite , (5) bronazite , 
(6) almandine. The blowpipe being a ponecta chemical agent, 
may evidently mask the phenomena of fusion with secondary 
effects, Fair comparison 13 impossible with it, the shape and 
conductivity of the specimen used affecting the result. Com- 

ison on the meldometer is not open to these objections It 
1s very advisable that a scientific scale of fusihilty should be 
adopted for the use of mineralogists If this scale rested on the 
melting y pa of easily-prepared salts, it would then always be 
easy to determine by comparison the melting-point of a mineral 
Approximate determinations could thus be readily effected on 
‘very minute quantities of matter. In the author’s experiments 
the substances are reduced to a fine powder, the phenomena 
attending fasion being observed with a 1” object-glass These 
phenomena are often very characteristic and beautiful 


Paris 


Academy of Sciences, April 27—M FE Blanchard in 
the chair —~On the quantitative analysis of the organic carbon 
contamed in soils which absorb free nitrogen, by M_ Berthelot 
The author's researches on the direct absorption of free nitrogen 
by various argillaceous soils through certain minute organisms 
have Jed him to seek some other measure capable of indicating 
the proportion of these organisms in the ground. It bemyz 
apparently impossible to wolate them, some idea of their abund- 
ance may still be formed by a quantitative analysis of the carbon 
entering into the constitution of their tissues. Hence the present 

uity, which promises to raise sone new and extremely 
delicate problems, —Observations relative to the proportion and 
quantitative analysis of the ammonia present in the ground, by 
MM. Serthelot and André The expert nents conducted during 
the last four years by the authors at Meudon on the general 
growth of vegetation and on the formation of nitric compounds, 

in plants and 1n the soil, have led to certain observations 
here communicated on the processes employed in the quantitative 
analysis of the ammonia and the starchy compounds It 1s 
soferred generally that the analysis of the ammonta present in 
the sol should be made without any desiccation, and that arable 
ground, when watered, tends continually to liberate the ammonia 
of the ammonuacal salts contained tn it —On the nitric sub- 
stances contamed in rain-water, by MM Berthelot and Andre 
A process 1s explained for determining by analysis the exact 
quantity of mtnic substances conveyed to the earth by meteoric 
waters, —On the movements of meteorites in the atmosphere, by 
M. These remarks are made in connection with 
M. Danbrée’s essay on ‘Meteorites and the Constitution 
of the Terrestrial Globe,” recently presented to the Academy 
’ by the author.—Discourse pronounced at Montdidier on the 
wccasion of the celebration of the Parmentier centenary, by 
M, Chatin.—Note on the meteorological observations made 
at the Montpeliter School of Agriculture since last summer 
with the registering actinometer, by M. A  Crova. ‘The 
fesults already obtained for the variations of solar radiation 
dm summer require to be mod:hed for the autumn and winter 
seasons, In autumn the oscillations diminish in amplitude, the 
two maxima of heat intensity tending continually to approach 
each other and gradually aia 2 together about noon in winter. 
oi on \ rage s salar as for the reduction “ ooh lei 
ar stars, ruey. ocess, at once simple easily 
temembered, is given for establish: all M. Loewy’s formulas 
without any sacrifice of accuracy —Remarks on the appearance 
of Fabry's comet in April 1886, by M. G. Rayet. The comet, 
observed at Bordeaux on April 7, 13, and 21, exhibited a very 
Yohg continuous spectrum from the extreme red to the violet, 
corresponting with the light of the nucteas and of the three 
bands of cometary spectra.—Note on the equilibrium 
ofx mais in rotation, by M H. Pomcaré. Some explana- 
tions are offered in connection with M. Matthiessen’s note in- 


serted in the Comptes renias'for ‘April 12.—-On the mage é 
tory power af che crystalline bodies, by M. Chauvin’ tedenttoe md 
and aome other birefractive oryatals, supposed by ‘ a, 
others to be inactive, are éhown to possess the p BR. 
netic rotation. —Action of alcoholic potassa on res’ eiitho-eean ce 
and some substituted ureas; inverse reaction of the “artlicial: . 
urea prepared by Wobler’s process, by M, Alb Haller.—Wote . 
on two properties of the urethanes of the fatty series, by'M. G. .. 
Arth.--On the abnormal secretion of nitric substances ta svenst 
and mould, by MM. U Gayon and E, Dubonrg.—R 4 on |, 
Polystiigma fuluum, Tulasne, a new disease of the almond-tree, 
by M Maxime Cornu.—Propagation of the lumimous sensation 
to the non-excited zones of the retina, by M. Aug. Charpentier, 
From his optical experiments the author concludes that, in the 
phenomenon of successive luminons induction, the nervous 
action which gives mise to the sensation 1s really transmitted to 
the parts of the perciment medium lying near the excited part. 
—An attempt at a physiological explanation of the phenomenon 
of complementary colours, by the late M. Tisve= ehaenote: 
graphy and the magnetic perturbation of March 30, 1886, by 
h V Zenger —Observation of an aurora boreglis at 
Rolleville, Seme Inférieure, coincident with the magnetic perttr- 
bation of March 30, by the Abbé Maze 


BERLIN 


Physical Society, February 19.—Dr Pernet reported on 
the part he had taken in the labours of the International Com- 
mission which had for their object the comparative determina- 
tion of the normal metre. After recounting in a brief historical 
survey the undertakings carried out mn Paris at the end of last 
century by an International Congress, which, after theoretucally 
determining on the kilogramme and the metre as normal units, 
produced a normal metre and normal kilagramme of platinum, the 
speaker discussed the events which in 1878 led to a new interna- 
tional agreement, in consequence of which a new normal metre 
of platmum-iridtum of X-form was prepared and compared with 
the metre of the Archives A series of national standards was 
also compared with the normal metre The speaker described 
in a searching manner the arrangements of the Bureau in which 
the comparisons were undertaken, the contrivances for securing 
the several comparing rooms against outward disturbances, the 
means adopted for insuring constant temperatures, and the 
methods employed in the comparisons, as also in the determina- 
tion of the expansion coefficients of the rods used Finally he 
gave a sketch of his own Jaboars, which had for their obyect the 
comparison of a series of normal metre rods of different metals 
with the metre of the Archives, and the determimation whether 
repeated heatings and coolings between 50° and o° C., whether 
concussions, and whether time caused any perceprble changes in 
the lengths of the rods As the result of these investigations it 
was found that the compared national standards, together with 
their divisions, were exact up to one-thousandth of a millimetre ; 
that, with the exception of steel, which, on account of 1ts changes 
in hardness, readily yielded modifications of volume and length 
in the rods made of this material, all the metals out of which 
the standards were made—namely, platinum-iridium, platinum, 
and brass—furnished material suitable for normal metre rods ; 
and that repeated heatings and concussions induced no changes 
passing beyond the limits within which observation fails.—Herr 
C Baur described experiments he had made with water-jets, 
which, issuing from a comcally-pointed tube in parabolic curves, 
were acted upon by certain musical tones so that at some distance 
from the mouth of the tube they showed « rotation, and that the 
jet, though broken up into drops behiad the apex of the parabola, 
contracted into a continuous yet. The thinner was the jet the 
higher must be the tone towards which it was sensitive; the 
thicker the yet the deeper the tone. Herr Baur had instituted 
farther experiments ‘with water-jets, which he caused to fall on 
plates. Under certain circumstances there thus arose quite 
tones, which continued as long as the jet hit on the plate. 
experiments succeeded best with a Weissmann 
the jet waned under a fe of 10 cm, water from a lateral 
opening of 4 mm. in diameter without tube. Thin w 
piaies and metal plates, which, resting on pedestals, had free 
movement of vibration, were best a» receiving-plates. 


of the were supported, In the jet itself appeared nodes and 

ventral sopmesis at some distatee from the opening 

qo distinct and ot ee 
became ttistintt. 1 


ofthe plates they 
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iin. ' beforehand wete connected with a gal- 
: peas re wphone, then no in ions of the current 
oes rane deg he ne of te tommting, Te 
- t wit ate must necessarily . 
ot pm Manele pogo Gere 
: fo se of studying the v: onk 0 
‘we- In the discussion following this address it was pointed 
ons Various sides that more than twenty years ago Prof. 
dail and after him Magnus had instituted experiments re- 
= the action of tones on water-jets, and that Prof. 

had at the time shown his experiments to the Physical 
ety in Berlia. 


Hesiological Society, March 12.--Dr. Gad _ reported 
he experiments he had made on the subject of hsmor- 
‘te dyspnoea which he had referred to in his last ad- 
= If opening a cannula inserted into the aorta 
nge supply of blood were taken from an animal, dog or 
ut, then dyspnoea at once ensued, and that in the form of 
eased mspirations, such as showed themselves in all cases of 
moea induced by insufficient conduction of oxygen to the 
d centre. ‘These heightened inspirations proceeded side 
ide with a conspicuous sinking of the blood-pressure, and 
» denominated the speaker ‘‘ pneumatorectic”’ respira- 
s This respiration was distinguished from normal respira- 
by regular deep inspirations of unchanged frequency, 
vations in which the middle attitude of the thorax removed 
xer from the expiratory than was the case in normal respira- 
. The curve of respiration either then passed over into the 
mal, or convulsions set 1n,in which case the blood-pressure rose 
the respiratory curve grew altogether irregular. After 
sated heavy discharges of blood, the pneumatorectic passed 
the ‘‘syncoptic” respiration, which was characterised 
deep inspirations of very infrequent occurrence, during 
ch the attitude of the thorax after expiration approxi 
ad ever nenrer to that which tt held in a dead y> 
the last breath, and so the death of the amal, 
arred ss These two kinds of respiration, the pneumato- 
ic and the syncoptic, were perfectly regular and typical, 
former showed itself immediately after a heavy discharge 
ood, the latter before death Between these two cxtreme 
ns there passed a series of others in an inter-current manner 
Ahese there was first to be mentioned a very frequent super- 
J respiration, which was inadequate to the necessities of the 
anism, and bad the name ‘‘hypokinetic” applied toit If 
animal recovered out of this stage, the hypokimetic passed into 
pneumatorectic and the normal 1espirauon, otherwise it was 
owed by the syncoptic respiration ind death, ‘The transitional 
sess from the hypokinetic into the pneumatorectic respiration 
ht be experimentally brought about in a perfectly regular man- 
by the injection into the venous system of warm physiological 
‘ton of conimon salts With the increase of the blood pressure 
alteration in the form of respiration at once asserted itself, 
‘espiration becoming auffictent Even at the stage of syn- 
ic respiration a transition into the pneumatorectic resptra- 
might occasionally, though not alway., be induced b 
ction of solution of common salt, and in that way the life 
the animal be rescued Another form of respiration 
owing heavy blecding was that which showed itself in 
todical increasings of the amplitudes in respiratory move 
its. These and diminishings of amplitudes ran parallel 
he Traube-Herinzg pertodical oscilations of the curves 
blood-pressure, though with displacement of the phases 
$ ; oscillations in the amphtude of respiration 
red to formed a transition to the Cheyne-Stokes pheno- 
10m. The speaker recounted the explanations of the Cheyne- 
‘em respiration, and took sides with the older theory, 
nding to which it was to be conceived as a rbythmus of 
Vity on the part of the central organs having periods of a 
1er order than had the simple rhythmus of respiration. In 
meee Dr. Gad drew from ins physiological expenences a 
eds pirgesen SpA pr pinch ieving > reapect especially to the 
en : 
aa © the stage of hypokinetic mala eal Prof Zant 
off ther nature of the stimulations regulating the normal 
~day ence that increased 
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cting whith the 
report were institufed in.comnion, From the carotid artery of: 
an animal habituated to regular work —a dreught dogp—were 
taken quantities of blood which sufficed for the purpose of” 
analysing the of the bloed. The quantities of blood 
referred to waré taken om one occasion while the dog was in.a 
state of rest, lying comfortably at Ins ease in: his cage; 
cron another cecasion while the dog was' st work pulling s 
loaded car in his usual manner. By an ingenious contri 
which the speaker described, the discharge of blood was ren 
dered possible without the dog notiting anything of the matter: 
In a similar manmer, by special apparatus, without molesting: 
the dog in any way, they were enabled to measure the quan 

of the mr breathed in a given time, and to take away i] 
quantities of the exhaled air to be subjected to analysis. The 
examination of the blood-gases showed that the artenat blood’ 
during work contained less carbonic acid and more oxygen than 
it did during a state of rest During work the blood contained 
about 39 per cent. CO,, and in a state of rest about 40 percent. ; 
the amount of oxygen, on the other hand, was about 18 A bl 
cent. during work, and about 12 per cent if time of rest. e 
respiratory activity was, however, during work opposes | 
increased The quantity of exhaled air during work 

to threefold that exhaled in time of rest, and, corresponding with 
the increased respiratory activity, the air exhaled durmg work 
showed a less mcrease of CO, and a smaller loss of oxygen than 
in time of rest. The increased respiration dunng work could 
not now be caused by the blood-gases, seeing that the contents 
of the arterial blood in CO, were less, and in oxygen consider- 
ably more, than during a state of rest Another stunulus 
must aoe ey act on the central organs of respiration 
during work It was possible to imagine that, along with 
the voluntary excitation of the muscles of the body during work, 
the respiratory muscles might lkewise be stimulated, or that 
from the corporea) muscles contracting themselves during work 
a stimulus proceeded reflexively exciting the respiratory centres. 
The following experiment, however, was against both of these 
possible assumptions The spinal marrow of an animal was in- 
tersected at the top of the thoracic vertebra, and the para- 
lysed lower extremities tetamsed while the antenor part of the 
body remaimed at rest Notwithstanding, however, that all 
nervous connection between the working muscles and the 
respiratory centre was cut off, the dyspnoea of work still 
ensued, and disappeared when the tetanus ceased From 
this fact the speaker drew the mference that in the active muscle 
some product or other was generated which arnved with the blood 
at the respiratory centre and excited 1t The accuracy of this con- 
clusion was further confirmed by the following experiment. The 
abdominal aorta of the animal with intersected spinal marrow 
was, during the tetanus of the postenor extremities, strongly com- 
pressed prcegh the abdominal integuments. The respiration 
now continued unchangedly normal, nor did any dyspneea ensue 
so long as the compression lasted. Dyspncea showed itself, how- 
ever, the moment the compression was removed Even wien 
the aorta was left free after the tetanus was ended, increased 
respiration still occurred The speaker conceived therefore he 
had conclusively established that a substance, stil] unknown, 
forming itself durmg the muscular activity, proceeded with the 
blood to the respiratory centre and excited it He conjectured 
that, in other active organs as weil, such an efficient substance 
developed itself as respiratory stimulus, a substance which oper- 
ated along with the gases of the blood even in the normal respira- 
tion. In the discussion following this address, Prof. Zante 
mentioned that Dr Lehmann had made some experiments 
respecting the effect of acids on the respiratory centre, and had 
found that the acids excited this centre This excitation was of 
course not powerful enough to justify the conclusion that the 
acid produced dunng the muscular contraction was the respi- 
ratory stimulus m the dyspnaca of work. 

Meteorological Society, Apn! 6 —Prof von Bezold, the 
newly appomted Director of the Meteorological Institute in 
Prussia, which is to be reorganised, explained the principles in 
accordance with which the reorgantsation in question would be 





The experiments 


undertaken. He first gave a short survey of the history of 
toeteorological observations, setting forth how, first, the dis- 
ciples of Galileo in the Academia del Cimento made use of the 


newly inveated instruments for the observation of temperatures 


and. cei yeni feessure ;. how, next, as early as the beginnin, 
of the eghteenth century, several investigators of aes had 
arrived at the knowledge meteorological observations of any 





: ; ea a i, : 
‘| a, 2SFHURSDAY, MAY 13, 1886 


Pras wee yy 
sith 


“MR CHEMISTRY OF THE COAL-TAR 
COLOURS 
The Chemistry of the Coal-Tar Colours. Translated from 
the German of Dr. R. Benedikt, and Edited, with 

Additions, by E. Knecht, Ph.D. (London: George 

Bell and Sons, 1886.) 

“T"HIS is an excellent little practical manual dealing 

with a subject of great scientific and industrial 1m- 
sortance—a subject the scientific side of which has been 
somewhat neglected in this country, to the mevitable 
jetriment of the industrial side. The decline of this 
‘ndustry in England is a tempting subject to expatiate 
on; but the moral has of late been pointed with such 
audable jteration that we refrain from pointing it afresh. 
The state of affairs which prevails with regard to the 
iterature of the subject is expressed in the opening words 
of the editor’s preface :— 

“ Although England may be called the birthplace of 
the coal-tar-colour industry, it is a remarkable fact that 
-he Enghsh literature on the subyect is very scanty, and 
chat which does exist 1s now almost obsolete owing to the 
rapid strides which have been made dumng the last ten 
years in the manufacture of the coal-tar colours ” 


There 1s no doubt about the want, and we think that 
this little work supplies it to the extent aimed at Both 
author and editor are specially qualified for their task by 
experience in teaching the technology of the subject. 

The work contains excellent introductory chapters on 
the optical properties of colouring matters, the methods 
of testing colouring matters—both spectroscopically and 
with regard to their tinclorial power—on the relation of 
the various fibres to the colouring matters, and kindred 
general questions, of importance both to the colour 
chemist and to the dyer. “ Rule-of-thumb” is every- 
where excluded ; reasons are fully and clearly given 

The greater part of the work 1s necessanly devoted to 
the chemistry proper of the coal-tar colours—the chemical 
processes by which the various colouring matters are 
obtained and the reactions by means of which a know- 
ledge of their chemical constitution 1s arrived at. Con- 
stitutional formule naturally play a very important 
part 

Our modern dynamical chemists—some of whom, by 
the way, appear to be censors first and investigators after- 
wards—are never tired of crying out for the abandonment 
of these constitutional formulz on the ground that they 
afford only statical, not dynamical, representations of 
chemical phenomena. Happily, those who have built up 
the German coal-tar-colour industry of the last fifteen 
years on the basis of the benzene theory have never 
shared this opinion ; nor is it shared by our authors, who 
in their little treatise faithfully reflect the methods and 
cea Of this great scientific and industrial development. 
oo colour chemists would prefer a dynamical 

one which should indicate, for example, the 

— suitable temperature at which to perform a potash 
Gea # aitration, with a few hints thrown in as to 
eating, concentration, and so forth—and doubt- 


Jess the dynamical chemi 
Vou. XXXIV. Bee, in time supply this want ; 
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but meanwhile the colour chemist feels, taught by'experi- 
ence, that his humble and inexact calculus of chemical 
operations, the constitutional formula, is vastly better than 
anything that has been offered in its stead. But as yet 
the dynamical critic does not appear to have anything to 
offer in its stead: like certain dynamitical critics he 1s 
satisfied with destruction, and his attitude towards con- 
stitutional formulz is not unlike that of the dynamitical 
critic towards Constitutions—British and other. 

There 1 little which calls for criticism m the chemical 
portion of the work: the classification is good, and the 
results of the elaborate investigations of which almost 
every colouring matter of any rmportance has of late 
years been made the subject are given briefly but in a 
way calculated to make clear to the beginner the sig- 
nificance of such work. We could have wished, however, 
that Dr. Knecht in his editorial capacity had thought 
good to give some account of the researches of O. Fischer 
on flavaniline and chrysaniline, and of Bernthsen on 
methylene-blue. The problem of the constitution of 
these compounds has been solved in a very instructive 
and conclusive fashion—much more conclusively than in 
the case of some of the colouring matters of which the 
constitution is discussed in the present work. 

In the introduction reference 1s made to the popular 
prejudice which exists agamst the so-called “aniline 
dyes "—the collective name by which coal-tar colours are 
known among non-chemiusts. There 1s an impression that 
the tints are crude and glaring, and that the colours lack 
fastness Certainly there are coal-tar colours which sin 
mn all these respects. But there 1s a survival of the fittest 
here as elsewhere : the vulgar shades and fugitive colours 
are being weeded out and replaced by better. The 
accusations come most frequently from persons of an 
zesthetic turn, and it is perhaps too much to expect that 
the strenuous zsthete, hving laborious days in the 
endeavour to improve his own taste and that of his neigh- 
bours, should be aware that the beautiful and permanent 
Turkey-red, which he so justly admures, 1s now a coal-tar 
colour, and that even indigo may be made from coal-tar. 
As regards “fastness” of colours, the ideas of the 
general public on the subject may perhaps be gauged by 
a speech which we remember reading, mate some years 
ago by a Member of Parliament in distributing th: 
prizes at a technical school. Seeking to inculcate the 
duty of thoroughness in work, and desirous at the same 
time to employ only such illustrations as would at once 
come home to every technologist, he said :—‘ But it 
would not be thorough work, for example, to daub a wall 
with untempered mortar, or fo dye with fast colours.” 
Probably a life divided between politics and sport had not 
permitted him to realise that the fastness of colours 1s 
distinct from that of race-horses—or of youth ! 

Where there 1s s0 much to praise we regret to have to 
record a defect, but we think that hardly adequate care 
has been bestowed upon the proof-reading. The mus- 
prints are unnecessarily numérous, and must sometimes 
be very puzzling to a beginner, especially where, as is 
occasionally the case, they affect complicated formu'z. 
A list of errata is given, which, however, needs ex- 
tension, Whether, for example, the chemistry of the 
average student of technology will be equal to the 
task of informing him that not sodium bisulphase 

Cc 


but spdigm bisulphés is employed in the prepavation 
of soluble aligarin:biue, or that the three formube given 
on p. 79.0 &, pepliminary account of the products’ from 
tar, and described as those of “the three isomeric di- 
nitaghancenes,” are in reality those of the three mono- 
hitpetplognes-~-qrrata not corrected in the list—if epen to 
In conclusion, we cordially recommend the book. We 
trust that it will not only be made use of by students of 
technology as a useful introduction to the larger treatises 
in Krench and German, but that the ordinary student of 
organic chemistry will take the opportunity of making a 
closex acquaintance with a special branch of his subject, 
as i from a scientific point af view as it is 
fertile in practical results. F. R. JAPP 


FAPANESE HOMES 


Fapanese Homes and thar Surroundings. By Edward 
S. Morse, Director of the Peabody Academy of Science. 
(London : Sampson Low, 1886). 


ALTHOUGH Prof Morse’s connection with Japan 

has been comparatively short and interrupted, few 
men have done so much for scientific progress in that 
country. About ten years ago he first visited Japan in 
order to study certain forms of ocean life on its coasts, 
and,, fortunately, was induced to accept the Chair of 
Zoology in the University of Tokio. While holding this 
office he did much to arouse an interest in the minds of 
his students for biological research, and he established a 
Biological Society, which is, we believe, still at work. 
By his discovery and thorough investigation of the shell- 
mounds at Omon, near Tokio, he stimulated prehistoric 
studies. His monograph on these mounds—although 
perhaps his theory as to the builders may not, on more 
extended examination, have proved tenable —was followed 
by a number of publications on the Japanese Stone Age, 
cave-dwellers, and the lke; and in many less generally 
known directions his influence on the advance of science 
In Japan has been a beneficial and stimulating one, His 
first visit to Japan has been followed by two others, during 
which he visited all parts of the country, as well as other 
regions of Eastern Asia, and has collected material on a 
variety of matters. The present volume ts a monograph 


on the house in Japan ;—the different types of houses, 
their mode-of construction, the uses of each part, | 
the vaneties in each from the roof to the foundation, , 


the .types and uses of household utensils, &c. The 
illustrations, which are beautiful, are also very nu- 
merous, being, on the average, about one to a 
page. Without them it would, indeed, be diffi- 
cult for readers who are not well acquainted with 
Japanese houses to follow the descriptions. Many of 
these details Prof. Morse thinks 1t may soon be difficult, 
if not impossible, to obtain, and therefore hike an old 
Japanese to whom he refers, and who “ held it a solemn 
duty to learn any art or accomplishment that might be 
going out of the world, and then to describe it so fully 
that it might be preserved to posterity,” he now describes 
and copies them for the benefit of future generations who 
may Not have the opportunity of seeing these evidences 
of Japanese skill and sense of beauty. We do not 


apprehend that the Jépanese will ever change to, fers 
to substitute the jerry-builder for their own carpentely 
and we do not think that theit etyle of architectute-wil 
ever greatly alter, for the simple reason that they havi 
now what, on the whole, is the fittest, Nevertheless wi 
cannot but be grateful to Prof. Morse for making th 
Japanese house, inside and out, so familiar to Hugs! 
readers. Hts work 1s so clear and detailed that:-w# om 
no reason why any one who feels so disposed should no 
be able to erect for himself a home in the Japanese: styl 
in England. 

In the eighth chapter indications from the most ancien’ 
works in Japanese literature are collected together it 
order to catch a glimpse of what the Japanese house-of 4 
thousand years ago was like. It would be useless with 
out a plan of the modern house before us, to refer t 
these beyond quoting Prof. Morse’s conclusion that they 
are significant indications of the marked southern affini- 
ties of the Japanese, and he thinks that, from all we car 
gather relating to the ancient house of the Japanese, i! 
would seem that certain important resemblances must be 
sought forin Annam, Cochin China, and particularly in the 
Malay peninsula—but not amongst the Anos, This 1¢ 
another nail in the coffin of the theory of an ethnic 
relationship of the latter with the Japanese On the 
whole, Prof Morse’s theory of the history of house deve- 
lopment in Japan 1s a slow but steady progress from the 
rude hut of the past to the curious and artistic house of 
to-day—a house as thoroughly a product of Japan as is 
that of the Chinese, Corean, or Malay a product of these 
peoples, ani differing from all quite as much as they differ 
from one another It has just those features incorporated 
into it that might be expected from its physical proximity 
to, and historical relations with, China and Corea, The 
last chapter deals with the “neighbouring house ”—that 
s, Corean, Chinese, Aino, and Loochooan houses In 
his chapter the writer has fallen into a curious error in 
describing Hachyd Island as one of the Bonins There 
is NO more connection between the two than there is 
between Iceland and the Isle of Wight Hachijé has 
from the earliest times been Japanese ; it was at one time 
a place of exile for political offenders The Bonins never 
belonged to Japan until within the last few years; as the 
name (24 or 444 Nin, without people) implied, they were 
uninhabited, except by a few waifs and strays thrown up 
by the sca—Caroline Islanders, deserters from whalers 
and ships of war The account of the visit to Hachyé, 
from which Prof Morse quotes, was published some years 
ago in the 7raasactions of the Asiatic Society of Japan, 
and 1s of exceptional interest, for in this island may still 
be observed ancient Japanese customs which have long 
fallen nto desuetude on the mainland. Thus the pecuhar 
lustration ceremonies, the special parturition houses, &c, 
now found in Hachyjé, are mentioned in ancient Japanese 
works as common toall Japanese, The difficulty of access 
to the island from the adjacent mainland on account of 
dangerous currents would explain the presence of this 
little oasis of antiquity. There is this excuse, however, 
for Prof. Morse’s confusion of the Bonin Islands with 
Hachij6, that the expedition set out for the Bonins, but 
the writers about Hachij6 went no farther than that island, 
and there, while awaiting the return of the steamer, col- 
lected the material for the paper in question. : 


iy ge 
"< fSOUSTICS, LIGHT, AND HEAT 
‘Mecnsticl, Light, and Heat, By William Lees, M.A, 
*\ Eeettwer on Natural Philosophy, the Heriot Watt, 
- allege, and Lecturer on Mathematics and Experi- 
, santal Physics, Free Church Training College, Edin- 
‘purgh. New and Enlarged Edition. (London and 
Glasgow: Wim. Collins, Sons, and Co.) 
HIS is one ont of many of the text-books which 
have been called ito existence by the “May” 
Examinations of the Science and Art Department. Being 
written, especially to meet the requirements of the student 
who wishes to pass these examinations, it 1s only brought 
up to the standard given in the directory of the Depart- 
ment, and may therefore for this purpose be useful. The 
fact that a new and enlarged edition is now appearing is 
certainly evidence that this 1s the case. To make it 
more serviceable, the questions of all the May Examina- 
tions in Subject VIII. from 1872 to 1885 are given. 
Though the simple and numerous diagrams and the 
generally clear nature of the text give it a certain value 
as a text-book, it is by no means so free from faults and 
ambiguities as might be expected in a new edition 
It may be well to refer especially to a few places where 
alterations suggest themselves. 
Figs. 19 and 20 show the contrast between a musical 
sound and a noise. Though it is explained that “noises 







are due to irregular vibration or a confused mixture of 


musical sounds which produce aérial waves of great com- 
plexity and wanting in periodicity,” no explanation ts 
offered of a peculianty in the “ curve of a noise” (Fig. 20), 
which in three places 1s actually made to slope back- 
wards. 

Some of the figures in optics are rather wanting 1n pre- 
cision. Thus in Fig, 73, which shows a real image 
formed by a concave mirror, a pair of shghtly diverging 
rays are made to cross between the mirror and the princi- 
pal focus Again, Fig. 77 shows a caustic on the surface 
of milk in a glass with its cusp reaching close to the 
centre. Fig 103 shows the action of a refracting plate on 
a beam of light by the turning and approximation of 
successive wave-fronts. Those two wave-fronts which 
obliquely cut the surface are shown straight and partly 
swung round, as if they were ngid Ines meeting with 
resistance at one end. It would surely have been better 
to have bent the line at the point of intersection, leaving 
all the wave-fronts and parts of a front outside the 
medium parallel to one another, and also all inside 
parallel to one another, but 1t 1s possible that' wave-fronts, 
strictly speaking, are not intended. 

The explanation of so important a thing as the 
achromatic lens can hardly be considered satisfactory. 
Owing to its brevity it 1s possible to give this in full 
“This defect in a lens [the defect of chromatic aberra- 
tion] is obviated by the combination of a double convex 
‘ens of crows glass, with a convexo-concave of fiint glass 
XFig. 122), The effect of the second lens is to re-blend 
the coloured rays which the first has produced, and at 
the same time such an amount of refraction 1s preserved 

jas to bring the light toa focus.” As nowhere is it directly 
»pointed out that for the same degree of refraction flint glass 
produces more dispersion than crown, it is not difficult to 
imagine that a student might fail to form any very clear 


(Ades Of the principle of the achromatic lens, nor is he 
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likely to be materially helped by the figure (r22), which 
certamly does not represent either the section or any 


other view of any achromatic lens that was ever made. 

If it were not for the section lines it would be a good 

perspectirye drawing of a short cylinder ; the ellipse which 

appears’to be the end of such a cyhnder is really meant 

to show the crown lens in section, and the figure of 

uniform thickness by its side, as thick everywhere as the 
ellipse 1s in the middle, which seems to be the side 
of the cylinder, is meant for the section of the fiint Jens. 
Simplicity in a diagram 1s a thing to be désired, but 
there 1s more than simplicity here. 

Very little 1s said about spectrum analysis; and its 
application to the measurement of the motion of the 
heavenly bodies in the line of sight is not even men- 
tioned 

The general weakness of the optical part 1s to a 
certain extent compensated for by the chapters on polar- 
isation, which have much to recommend them. There 1s 
here, however, a paragraph which requires explanation. 
“ Now it 1s found that whatever quantity of polarised 
hght there 1s for any incidence ofher than the polarising 
angle in the reflected beam, there is always the same 
quantity in the refracted beam. At the polarising angle, 
however, the refracted beam exhibits traces of polarisa- 
tion.” What is meant by this distinction is by no means 
clear. 

Heat 1s more precisely and clearly treated than hght, 
but here the general excellence 1s marred by an example 
to illustrate expansion in which the working out of the 
result shows that the obvious meaning of the ques- 
tion 1s not intended What any one would under- 
stand by the words, “ Find the Jength of a rod of brass 
which would expand equally with a rod of steel 3 feet 
long under a change of temperature of 10° C.,” 1s evidently 
—Find what length of brass will increase in length by 
the same amount that a 3-foot rod of steel does for a 
change of 10° C. But what 1s found in the working of 
the answer 1s the length of a piece of brass which will 
expand so as to be as /o#g as a piece of steel 3 feet lang 
when each 1s rarsed 10° C. 

Sufficient has been said to show that this book is not 
as clear and accurate in either the text or the figures as 
might be expected in a new edition. 





OUR BOOK SHELF 


Cholera Curable Wy John Chapman, M.D. 
Churchill, 1885 ) 


Dr. CHAPMAN has had the opportunity of testing, in the 
Hopital de la Charité in Paris, his method of the so- 
called neuro-dynamic treatment in Asiatic cholera, and 
his demonstration of the success of this treatment 
constitutes, we take it, the cardinal motive for the 
production of this book, although a good many other, 
mostly theoretical, considerations are brought into the 
discussion. 

The symptoms of Asiatic cholera are explained by a 
number of assumptions on the action of the spinal cord 
and the sympathetic nervous system, but as to which we 
look in vain for expernmental proof. The theories con- 
cerning the etiology and causation of cholera are fully 
treated, and then Dr. Chapman promises to furnish us 
with a complete solution of these problems in a discovery 
made by him as to the cause of cholera. When, how- 
ever, we come to analyse what he really has 
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it turns out that he hunself is moving in a circle of fal- 
lacies. While denying the specific nature of the cholera 
virut, he explains this latter by the symptoms of the 
disonse. Assuming, for the sake of argument, with Dr. 
ree i Lecdottioed si upsiabegrainart a ye ee in the 
‘ sympathetic nerves to whi e Symptoms 
of cholera are due, how does this bring us de 20 6 the 
ty oie of what ee these cee cs gira om 
, or even by showing, that such and such a dis- 
turbance in the function ef the.cord and sympathetic 
causts such and such a symptom of disease, we are 
not one iota nearer the answer to the question, 
did such and such a disturbance take place? what has 
caased it? The answer to this one wants to know, but 
this is not supplied by Dr. Chapman. It 1s quite true 
that a great many conditions are required to favour the 
outbreak and spread of cholera, ¢.z. conditions of tem- 
eerie es water, atmospheric dist ces, soil, &c., &c., 
all these conditrons may be present without producing 
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gas, water, and ateam ; methods of testing steari-<igingy 
and boilers ; ‘tarbines and other water nidtora ; tie 
strength and weights of material; and miscellancows In: 
formation too numerous to pre in detai i 

The work has for a fron an Missiiee of dy 
fine compound locomotive “ The Marchioness 
designed by Mr, F. W. Webb, the able locomotive-super 
intendent of the Londo and North-Western 
On seeing this we are at once led to imagine that at las 
we have found a book giving recent data on locomotiy: 
engineering, and likely to fill a want seriously fek b 
those who study that most interesting branch oft mechan: 
ical engineering. We are told to “see p. 360,” to which wi 
turn hoping to find a section devoted to motive work 
having Mr. Webb’s fine engine as an example of the 
latest advance. We find a third of a page giving the 
bare dimensions of the compound. Even the index make: 
matters no better, for the k contains no locomotiv 

ta whatever ! Considering the thousands of mecharic 
e in this class of work, this is a great pity, anc 
should be remedied in a future edition. 

An excellent abstract 1s given of the results of experi: 
ments on riveted joints, with special reference to practica 
work, by Prof. Alexander B. W. Kennedy. This is mos 
interesting and useful, and will well repay careful stud: 
by those connected with the manufacture of soft stee 
boilers and bridges. 

The book contains all the usual tables, embracing ever. 
se bk likely to be required by the intelligent mechanic 
or draughtsman, including extensive practical rules anc 
data Instruction is also given in the rudiments of anth- 
metic, algebra, and trigonometry. N. J. L. 
























cholera, or typhoid fever, or any other similar disease. 
Why? Because the actual cause of the disease is absent. 
These two things, viz. secondary conditions favouring the 
outbreak and spread, and ‘he actual cause, must be kept 
separate ; but evidently Dr Chapman has not arnved at 
this as yet. 

The chapters VITI.to XV describe the vanous methods 
of treatment of the disease, and they form the most 


important part of the book. E. KLEIN 


Seaweeds, Shells, and Fossels. By Peter Gray, A.B S., 
ore . Woodward (London: Swan Sonnenschein 
an 


THE object of this book 1s to give to the young English 
collector a general knowiedge how to set about collecting 
the more common seaweeds, shells, or fossils. 

In the first case the subject is dealt with generally, 
classifying the different seaweeds and stating where each 
is most likely to be found, and, when found, the best way 
to press them and get them ready for the cabinet, the 
mast economical way of making or obtaining which 1s 





LETTERS TO THE EDITOR 


[The Editor does not hold himself responsible for opintons ex 
pressed by his correspondents. Neither can he undertake t 
re’urn, or to correspond with the writers of, rgected manu: 
sertpls No notice 1s taken of anonymous communications 

[The Eadttor urgently requests correspondents to keep their letter 
as short as possible. The pressure on has space 13 $0 grea 
that +t ts wmpossible otherusse to insure the a ance cvEn 
of communications contavang interesting and novel Facts.) 


Foreign Fishery Boards 


In reference to recent statements 1n NATURE on this subject 
it will interest your readers to know that in Italy the Govern- 
ment has constituted a Fishery Board, which, my friend Prof. 
Gighol, of Florence, tells me, 1s actively employed in advisin_ 
the executive and in inquiring into the grievances and difficultie 
of fishermen, and the er, pee for improvement of fisheries , 
it has also recently, at the expense of the Government, taken 
practical measures in the stocking of lakes with fish, and in the 
cultivation of sea-fish. This Commusion 1s a branch of the 
‘‘Ministry of Agriculture, Industry, and Commerce,” which 
corresponds to our Board of Trade. The members of the Fisher, 
Commission, with the ig ee of the first three named below, ar 
exclusevely scientific men ey are as follows :—The Permanent 
Under-Secretary of State for Agriculture ; the Permanent, Under. 
Secretary of State for Commierce ; a distinguished lawyer ; M. 
Minn, of Venice; Dr. Renier, of Chi (representing the 
fishermen of this island); M. Fnedlander, of Comacchio spe 
cially acquainted with the peculiar fish culture of this district) 
Prof. Gighoh, Florence: Prof. Targioni-Tozzetti, Florence 
Prof. Costa, Naples ; Prof. de Vincentis, Taranto; Prof. Canes 
trini, Padua; Prof. Pavesi, Pavia; Prof. Issel, Genoa. 

The Commusion meets from time to time in Rome, The 
questions submitted to it are brought forward and referred 
separately to one or two members, who are requested to draw 
up a on the particular subject thus referred. ial 0 
may take several months, and involve experiment or res . 
it may be a simple matter. The report when presented 
discussed by the whole Commission. The conclusions am 
recommendations which it embodies are ‘modified by vote of thi 
majority, wah is obvious Sebgr ped ioageunee of the Beart 
thet the s have the voting st 

The members of the Board oy Commission are paid treveliian 


given. 

Secondly, shells are dealt with, descriptions and dia- 
grams being added where necessary, together with a table 
of the more important genera, showing the approximate 
number of species belonging to each genus, and their 
distribution. 

Thirdly, and lastly, different localities are pomted out 
where fossils are best found, and the best mode of 
arranging them in the cabinet A table of the principal 
fossiliferous strata arranged in chronological order, with 
notes on the different formations mentioned in the table, 
and also of the principal divisions of the ammal kingdom, 
are added to show the order in which the fossils should 
be arranged. S. 


The Moderntsed “Templeton”, or,“ The Practical Me- 
thanic's Companion” By Wiliam Templeton. Revised 
and Modernised by Walter S Hutton, C.E. (London: 
Crosby Lockwood and Co, 1886) 


TEMPLETON’s “ Mechanic’s Workshop Companion” is a 
work familiar to most mechanics and draughtsmen, having 
been considered for the last quarter of a century a useful 
book of reference by all connected with the management 
of engineering workshops and kindred trades. Books of 
this description ig pub revising very often, and consider- 
ing the enormous development of the mechanical sciences 
during the last few years no one will wonder on hearing 
that even “Templeton” has to be modernised to keep 
pace with the times, 

The reviser tells us that he has endeavoured to follow 
asfaras possible the lines of the original work, at the 
samme time bringing all the information up to date. Much 
new matter has been added, giving information on air, 






anagem — 8 dey each during its sessions in Rome, 
"utero tr eeg nee ee fp 
; i en men iy. e 
fo Government does aoe it seems, refer such questions 
’ exclusively to one individual, but endeavours to obtain a con- 
. $@agus of the.atientific opinion of the country. 
., fbtel de la Ville, Florence »  E,. Ray LANKESTER 
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Fabry’s Comet and Barnard’s Comet 


Nor having seen any mention of the rapid apparent growth 
of the tail of ’s comet, probably some of your readers are 
got aware to how great a length it extended. On A 26 
occurred the first fine night after a very unusual series of over- 
east ones, and about 14h. G.M.T. I was surprised to see the tail 
reaching up to, or at least to within 1° of, 3 Cassiopeis, a dis- 
tance of from the place given mm the ephemeris for the 
nucleus, which was far below the horizon ; and the tail would 
doubtless have been visible to a greater distance but for the 
brightness of the Milky Way, The following night, about 10h , 
it reached at least up to the Cluster in Perseus, a distance also 
of 38° from the predicted position of the nucleus; it was very 
narrow both nights, The next might, which was pretty fine, I 
failed to find any trace of the tail. 

Xhe principal tail of Barnard’s comet is also very narrow: on 
May ! its length was 4%”, as seen with a pair of field-glasses. 
‘With the telescope this comet had also a faint tail 2/, about 16’ 
long, making an angle of 65° or 70° with the other. 

nderland, May 7 T. W. BacKHoUsE 





*¢ Pumice on the Cornish Coast” 


STEAMER-CINDERS, simlar to those referred to by Mr. 
Whitaker m NAturg for April 29 (p. 604), occur frequently on 
the Falmouth beaches ; but as there seemed to me little proba- 
bility of their being mistaken for pumice, I did not refer to 
the matter m my communication to your columns (Apml 15, 


P. 559). 

ve Murray tells me that the pumice I found 15 felspathic, 
and that from its form and diminished buoyancy tt had evidently 
been a long time in the water. The fragment was sent by him 
to Mr. Whitaker, who at once recognised its true character and 
its distinction from the steamer-cinders observed by him on the 
Suffolk coast, one of which he sent to Mr Murray to satisfy 
him as to their very evident source. H B Gupry 

95, Albert Street, Regent’s Park, N.W, May 8 





THE VELOCITY OF LIGHT 
I 


[A reinvestigation of this important constant has recently been 
of. Newcomb. Before we state his methods and 

. think it well to reproduce the following admirable 

historical notice with which his monograph commences.—ED.} 


WHEN it easier proageled Leathe? that Nero was 
not an imme perception of objects by the eye 
but was produced by the passage of an entity called hight 
from the object to the eye, the question of the time which 
tight possibly be required for this passage became one 
of interest to physical investigators. The first proposal 
for an experimental investigation of this question is due 
He os eg that two observers, each hold- 
ing a lantern, should be stationed at a distance apart, in 
sight of each other. Each should be supplied with a 
screen, by which he could, in a moment, cover or uncover 
his lantern. One observer should then uncover his Jan 
and the other uncover the other the x he perceived 
interval which 
lapsed after the first uncovered his light, until he per- 
ceived the light of the second, would be the interval 
mequired for the light to go and come, plus the time 
cua the required movement Thor eres ene bt and 
; 13 experiment was tried 
by the Florentine Academy, and of course resulted in a 
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conclusion that the time required was insensible, since we 
now know that it was far below any interval tat could: 
have been detected by so rude a method 

It 18, however, interesting to notice that, rude though 
this ex ent was, the principle on which it was based 
is the samme which underlies one of the most celebrated 
methods used in recent times for the attainment of the 
same object Two very simple improvements which we 
might have imagined the Academcians to make in their 
experiments are these :— 

Firstly, to dispense with the second observer, and in 
his place to erect a mirror,in which the first observer 
could see the image of his own lantern by reflection. The 
time required for the second observer to perceive the 
light and uncover his lantern would then have been 
eliminated from the problem. The interval sought would 
have been that between the moment at which the observer 
uncovered his lamp and the moment at which he perceived 
the reflection. 

Secondly, to use the same screen with which he un- 
covered his own lamp, to cut off the returning ray from 
the distant mirror, and thus obviate the necessity of an 
uncertain estimate of the interval between his muscular 
effort in removing the screen and his ion of the 
return flash of hght. If the image was perceived before 
he could cover his own eye with the screen removed from 
the lamp, it would show that the interval of was 
less than the time required to make a motion with the 
screen. This interval mght have been reduced almost 
indefinitely by having both lines‘of sight as near together 
as possible. 

Had these improvements been made, the Academicians 
would have had, in ae le, Fizeau’s method of measur- 
ing the velocity of hght by the toothed wheel, a tooth 
being represented by the screens. To realise the pnaci- 
ple more fully, the two lines of sight should have been 
rendered absolutely coincident by reflection through a 
telescope. It does not, however, appear that any effort 
to put the question to a severer test was made until the 
subject was approached from a different point of view. 
It was probably considered that the passage was absolutel 
instantaneous, or, at least, that the velocity was above all 
powers of measurement. 

The subject was next approached from the astronomica! 
side. In 1676 Roemer made his celebrated communica- 
thon to the French Academy, clayming that observation of 
the echpses of the first satellite of Jupiter did really prove 
that hght required time to pass through the celestial 
spaces.! He found 11m to be the time required for light 
to pass over a distance equal to the radius of the earth’s 
orbit. Dominique Cassim, while admitting that the 
hypothesis of Roemer explained the observed inequality, 
contested its right to reception as an established theory, 
on the ground that the observed mnequahty might be a 
real one in the motion of the satellite itself. 

Continued observation showed that the time assigned by 
Roemer for the passage of light between the earth and sun, 
or “the hght equation ” as it 1s briefly called, was somewhat 
too great. In 1809 it was fixed by Delambre at 493'2s., 
from an immense number of observations of echpses of 
Jupiter’s satellites during the previous 150 years, This 
number hasbeen received as a definitive result with adegree 
of confidence not at all warranted. In 1875, Slasenay 
then of Pulkowa, from a discussion of all available 
eclipses of Jupiter's first satellite between 1848 and 1870, 
showed that results between 496s. and sors could be 
obtained from different classes of these observations by 
different hypotheses.° 


' Pares Memosrs, tome i p 212, snd tome x P yrs 
® Jdud. tome vii. . Poggendorff (Geschichte der Physth, p. 656) quotes 
Marald: as sla contesting Roemer's explanation on the fats that a dmular 


found depend ng on the position cf J in his orbit. 
jones here taken Sag aus correct, cnly being the 
assueD that such an inequality did not exist. 
3 "his paper cf ‘s was pablahed cay 15 Russian 
sane Reese ee ee never become 
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Ad riot a rage of Délainbre’s investigation remains in 
print, and not tn manuscript, it is impossible to 
t ito any discussion.} 
rope | of aberration by Bradley affordéd an 

ént and yet more accurate method of determining 
ight equation We call to mind that the latter con- 
gtant, and that of aberration, are not to be regarded as 
independent of each other, but only as two entitely 
distinct expressions of the same result. The constant of 
aberration gives a relation between the velocity of light 
and the velocity of the earth in its orbit from which, by a 
very simple calculation, the time required for light to pass 
frogn the sun to the earth may be deduced 

Tt 1s remarkable that the early determinations of the 
coristant of aberration agreed with Delambre’s determ:- 
nation of the hght equation, although we now know they 
were both in error by an amount far exceeding what was 
at the time, supposed p-obable Struve’s value, 20°"445, 
determined in 1845 from observations with the prime 
vertical transit of Pulkowa, has been the standard up to 
the present time The recent determinations by Nyrén 
being founded on a much longer series of observations 
than those made by Struve, and including determinations 
with several instruments, must be regarded as a standard 
| ivsets His result 1s —? 

eae value of ihe constant of aberration = 20" 492 
on 






at 
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At the time Struve’s result was published there was 
an apparent difference of 1 per cent. between its value 
and that of the hght equation determined by Delambre 

question then naturally arose whether the light 
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we suppost (he hypothetical entity called * the tomis 
niferous medium” to be a substance, each part of whiek 
has its own definite and fixed location in space, then #¥ 
must conceive that another unknown quantity may entet 
into the problem, namely, the motion of the heavenly 
bodies through this medium. We have relative motient 
in the solar system, exceeding 50 ki per seoands 
and possibly greater relative motions among the stard 
Now it ts clear that the heavenly bodies cannot all be ag 
rest relative to the medium, but must move through & 
with velocities at least of the order of 50 kilométres pe 
second, and possibly greater without Innit, since it is con 
céivable that the whole visible universe might be moving 
in a common direction relative to the medium. s 

It 1s easily seen that if we suppose the velocity of thi 
earth, Ehrough the medium, to have a small ratio,a,to 
velocity of light, then the observed constant of aberra 
tion may be altered by an amount found by multiply 
its value by a quantity of the order of magnitude of 
This alteration would be entirely insensible if the 
does not move through the medium with an 
velocity than it does around the sun, since the value woure 
then be ve | tatoo It 1s remarkable that £o far as yet 
investigated every optical] effect arising from such a motio: 
which could be measured on the surface of the earth, i 
of the order of magmitude of the square of a Thus, n 
phenomenon has yet been discovered which can be trate 
to the motion in question 

Assuming that there is no general motion of the solar 
system through the ether of a ngher order of magnitude 
than that of the relative motions of the fixed stars to each 


equation, déduced on the hypothesis that the tangent of | other, and that the ordinary theory of aberration 1s correc 


the ai: of the constant o 
the velo. 

light, might not need correction or modification This 
question cannot yet be considered as definitely settled, 


aberration was the ratio of | there will be three constants between which a relat 
ocity of the earth 1n its orbit to the velocity of | exists, such that when any two are found the third can be 


determined These constants are — 
1. [he distance of the sun in terrestrial units of 


since the modjfications or corrections might anse from a ' méasure, 


variety of causes. One of these causes 1s connected with 
a very delicate question in the theory of the luminiferous 
medium ; a Sra which can be most clearly under- 
stood when piaced in the following form —It 1s a result 
of optical principles that a ray falhng perpendicularly 
upon the bounding surface of a refracting medium retains 
its direction unaltered Now, 1f this surface is carned 
along by the motion of the earth, and the light comes 
from 4 star, and it 1s desired that this surface shal] be 
so directed that there shall be no refraction, must it be 
laced perpendicular to the ¢rve direction of the star as 
freed from aberration, or to its afparent direction as 
affected by aberration? The difference of the two direc- 
tions may exceed 20’, and since the index of refraction of 
glass exceéds 1 5, there will be a difference of more than 
to” in the direction of the refracted ray, according as we 
addépt one or the other hypothesis Assuming that the 
standard direction would be perpendicular (o the true or 
absolute direction of the star, it 1s eastly shown that the 
constant of aberration determimed 1n the usual way would 
be too large by a quantity depending on the ratio of the 
thickness of the objective to the focal length of the tele- 
scope. In an ordinary telescope the difference would be 
neatly one-hundredth of the total value of the aberration, 
anil would, therefore, closely correspond to the discre- 
cy between Delambre's result from the satellites of 
Fupiter and the modern determinations of the constant 
of aberration. The question of this particular cause was 
set at rest by Airy's experiments with a telescope filled 
with water, which showed that the result was independent 
of the thickness of the objective, and, therefore, that the 
ere direction of the star was that on which refraction 


f, in accordance with the undulatory theory of light, 


papess ot the Paris Observatory : 
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2. The velocity of ght in units of the same measure ; 
and 

3 The constant of aberration, or, which 1s supposed te 
be equivalent, the light equation. 

Until our own time the first and third constants werg 
used to determine the second From the fact that hght 
required about 500 seconds to traverse the distance from 
the sun to the earth, and that the distance of the sun was, 
as supposed, 95,000,000 of miles, It was concluded that 
light moved 190,000 miles per second ‘Ihe hopelessness 
of measuring such a velocity by any means at the com: 
mand of physicists was such that we find no serious 
attempt in this direction between the date of the futil¢ 
effort of the Florentine Academy, and that of th 
researches of Wheatstone, Arago, Fizeau, and Foucau 
nearly two centuries later One of the most cunou 
features presented by the history of the subyect is thal 
two entirely distinct methods, resting on different princr 
ples, were investigated and put into operation almost 
simultaneously ‘Ihe revolving mirror of Wheatstone 
and its application to determine the duration of tin 
electric spark and the velocity of electricity, come first it 
the order of time. But, before this mgenious instrumeni 
had been applied to the actual measurement of the heer 
of light, Fizeau had invented his toothed wheel, by whic 
the same object was attained 

Fizeau’s paper on the subject was presented to th 
academy of Sciences on July 23, 1849.1 We have alread, 
shown that his method and that of Galileo rest funda 
mentally upon the same principle. The arrangement 
his apparatus was substantially as follows :— 

A tel was fixed upon a house at Surésne poin 
to the hill Montmartre. On this hill was a second 4 
telescope looking directly mto the first, the d™ 
between them being about 8633 metres. In thed 
this second telescope was fixed a small reflectar, 

¥ Comptes vendut, vol. akin, 
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“a tent of tight from the first would ‘be reftected directly 
Wale 30 3t, y aneees ot teeneeeee Eee ore ee 
“ at an angie of 45°, a of light was sent 
* fev 'the first telescope to the second, and, on its return 
‘a total distance of 17 kilometres, could be 
ken a8 a star by an eye locking through the first. 
Alongside the eye-prece of the latter a revolving wheel, 
with 720 teeth cut upon its circumference, was fixed in 
sach a way that the beam of light both in going and 
coming had to pass between the teeth. When the wheel 
was set ao that the tooth was in the focus, the beam would 
be entirely cut off im its passage through the telescope. 
Changing the position of the wheel through half the 
space between the middles of two consecutive teeth, the 
light would go and come freely between the teeth. When 
the wheel was set mn revolution a succession of flashes 
would be sent out. If, on the return of each flash, a tooth 
was interposed, it would be invisible to the eye looking 
through the telescope. Fizeau found that with a velocity of 
12°6 turns per second each flash which went out was on its 
return cut off by the advancing tooth With a velocit 
twice as great as this it was seen on its return throug 
the opening next following that through which it went. 
With three times this velocity it was caught on the second 
tooth following, and so on ! 

This experiment of Fizeau was soon followed by the 
application of the revolving mirror of Sir Charles Wheat- 
stone. Shortly after measuring the duration of the 
electric spark this investigator called attention to the 
fact that the same system could be apphed to determine 
the velocity of light, and especially to compare the velocities 
through air and through water In 1838 the subject was 
taken up by Arago, who took pains to demonstrate that 
it was possible, by the use of the revolving mirror, to 
decide between the theory of emission and that of undula- 
tions by determining the relative velocities in air and ina 
refracting medium.! 

The difficulties in the way of securing the necessary 
velocities of the mirror and of arranging the apparatus 
were such that Arago never personally succeeded in 
carrying out his expemments This seems to have been 
done almost simultaneously by Foucault and Vizeau 
about the beginning of 1850 Both experimenters seem 
to have proceedcd substantially on the same principle and 
to have reached the same result, namely, that the motion 
of hght through water was slower than through air in the 
inverse proportion of the indices of refraction of the two 
media.® 

An important and most necessary modification of 
Arago’s plan was made by these experimenters As 
originally proposed, the plan was to send an instan- 
taneous flash of light through water and through the aur, 
and to receive it on the revolving mirror and determine 
the relative deviations in the positions of the images 
 shteeia by the two rays. This system would, however, 

inapplicable to the measurement of the actual tune of 
transmission, owing to the impossibility of making any 
comparison between the time at which the flash was 
transmitted, and that at which it was received on the 
mirror, This circumstance would, indeed, have rendered 
the actual realisation of Arago’s project nearly impossible 

the reason that the flashes of light, seen through the 
water, would have reached the murror at every point of 
its revolution ; and only an exceedingly small fraction of 
them could have been reflected to the eye of the observer. 


This difficulty was speedily overcome by Foucault and 
and term 
stated that 
velocity in lulometres, muet have been t 
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Fizeau by a most ingenious arrangement, of equal 
ance ett the revolving ‘mirror itself, Inste of 


independent flashes of light to be reflected from the 
mitror, ® continuous beam was first reflected from the 
revolving mirror itself to a fixed mirror, and returned 
from the fixed mirror back on its own path to the revolving 
one. A succession of flashes was thus emitted as it were 
from the fixed mirror, but their correspondénce with % 








definite position of the revolving murror was ‘rendered 
perfect. Moreover, by this means, the image was rendered 
optically continuous, since a flash was sént thropgh and 


back with every revolution of the mirror, and after the 
velocity of the latter exceeded 30 turns per second, the 
successive flashes presented themselves to the eye as a 
perfectly continuous image. 

It was not until 1862 that this system was put into 
operation by Foucault for the actual measurément of the 
velocity of light iy the atmosphere. A few interest 
had 1n the meantime been added to the problem by the 
discovery that the long-accepted value of the solar parallax 
was too small, and that the measurement of the velocity 
of light afforded a method of fixing the value of that 
constant, The central idea of the method adopted by 
Foucault was that already applied in comparing velocities 
through different media. The element sought is made to 
depend upon the amount by which the revolvitig murror 
rotates while a flash of light 1s passing from its surface to 
the distant reflector, and coming back again. As the 
details of Foucault’s method will be best apprehended by 
a comparison of them with those adopted in the present 
investigation, a complete description of his apparatus will 
here be passed over It may, however, be remarked, that 
what he sought to observe was not the simple deviation 
of a shit, but the deviation of the image of a reticule The 
deviation actually measured was 0'7 millimetre, and the 
system adopted was to determine at what distance, with a 
definite velocity, this amount of deviation could be 
obtained. His result for the velocaty of ight was 296,000 
kilometres per second 

The next measures of the element im question were 
those of Cornu The method which he adopted was not 
that of the revolving mirror, but Fizeau’s invention of the 
toothed wheel His earlier measures, made in 1870, and 
communicated to the French Academy m 1871, led to a 
result nearly the same as that of Foucault.) This result 
was, however, not so satisfactory that the author could 
record it as definitive He, therefore, m 1874, ted 
the determination on a much larger scale and with 
more perfect apparatus The distance between the two 
stations was nearly 23 kilometres, and therefore much 
greater than any before employed He was thus enabled 
to follow the successive appearances and extinctions of 
the reflected image to the thirtieth order, that is, to 
make fifteen teeth of his wheel pass before a flash returned 
from the distant reflector, and to have it stopped by the 
sixteenth tooth. 

This method has a defect, the result of which is evident 
by an examination of Cornu’s numbers. It is that the 
extinctions and reappearances of the hght as the wheel 
changes its speed are not sudden phenomena, occurring 
at definite moments, but are so gradual that it is difficult 
to fix the precise moment at which they occur. Of this 
defect the able experimenter was fully conscious, and his 
discussion of the disturbing causes which come into play, 
and of the amount of error due both to the apparatus, 
the observer, and to the method of eliminating them, 
form altogether one of the most exhaustive discussions of 
a physical problem. But the uncertamties are not of 
a kind which admit of complete investigation, and 1t now 
appears that although his result was far superior in point 
oF accuracy to that of Foucault, 1¢ was nevertheless in 
error by about o'oo15 of its whole amount. It was, in 
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fact, when reduced to a vacuum, 300,400 kilometres per 
second, while we may now regard it as well established 


that — velocity is less than 300,000, 

xt determination o velocity of light was 
thet of Michelson, whose result was seanis kilémetres | 
per second. His investigation being a part of the first 
volume of the present series need not be here discussed, 
but it 48 worth while to remark that his method seems 
far superior in reliability to any before applied. 

An attempt has been made by Messrs. James Young 
and George Forbes to improve Fizeau’s method, by 
diminishing the uncertainty ansing from the gradual 

: age.’ By the method of these 
experimenters the result depends, not upon the moment 
when the image disappears, but when two images, side 
by side, are equal in brightness. This is effected by 
employing two reflectors, at unequal distances, but nearly 
in the same line from the telescope, to return the ray. 
Each reflector then forms its own image in the field of 
view of the sending telescope With a regularly increas- 
ing velocity of the toothed wheel, each image goes inde- 


pendently through the same periodic series of changes as 
when only one murror is used ; but owing to the unequal 
distance the penod 1s not the same. If the 2 i of the 
murror be carned to such a point that the difference of 


phase in the two images 1s half a period, then one image 
will be increasing while the other is dimmushing, and the 
stage at which the two images are equal would appear to 
admut of fairly accurate determination 

The distant reflectors were separated from the observing 
telescope by the Firth of Clyde. The distances were 
respectively 16,835 feet, and 18,212 feet. A study of the 
printed descnptions of their experiments gives the im- 
pression that the performance of the subsidiary parts of 
the apparatus was not such as to do justice to the method 
The resulting velocity of hight was 301,382 kilometres 
per second, and the difference between the extreme | 
result. of twelve separate deter.ninations was 4000 
kilometres. 

fhe most important result of the work of these gentle- ! 
men, could it be accepted, would be the establishment of 
a difference between the velocities of differently-coloured 
rays. We may regard it as quite certain, from the , 
absence of any change in the colour of the variable star, | 
8 Perse:, while it 1s increasing and dimmushing, that the 
difference between the times required by red and by blue | 
rays to reach us from that star cannot exceed a moderate | 
fractron of one hour It 1s quite amprobable that its par- 
allax 1s more than o” 1, and therefore probable that its 
distance 1s 2,000,000 or more astronomical units. The 
possible difference between the velocities in question can, 
therefore, only be a small fraction of the hundred-chou- 
sandth part of either of them. No apparatus yet devised 
would suffice for the measurement of a difterence so 
minute, and we are justified in concluding that the phe- 
nomena observed by Messrs Young and Forbes arose 
from some other cause than a difference between the 
velocities of red and blue rays. 

The nt determmation had tts ongim as far back as 
1867. In his “Investigation of the Distance of the Sun,” 

i in ear, the author introduced some 
remarks upon Foucault’s method, and pointed out the 
importance to the determination of the solar parallax of 
repeating the determination of Foucault on a much larger 
scale, with a fixed reflector placed at a distance of three 
or four kilo, netres,* 

From that trme forward the subject excited the atten- 
tion of Amencan physicists, several of whom formed 
plans, more or less definite, for executing the experiments. 
As, up to the year 1878, no important steps in this direc- 
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tion had been taken, the author, in April of that 4 
brought the before the National oh: 
Sciences, with the view of gliciting fram that atts 
expression of opinion upon the propriety of asking the 
Government to bear the expenses of work. .The 
subject was referred to a Select Committee, who,in Janwary, 
1879, made a favourable report on the subject, which was 
communicated to the Secretary of the Navy, On the 
recommendation of the Secretary, Hon. R. W. Thompso 
Congress, in March following, made an ation ot 
Ss5000 for the purpose, and the author was by the 
Department with the duty of carrying out the éxperi- 
ments. 

In the meantime it became known that Mr. Michelson 
had made preparations for repzating Foucault's deter- 
mination et his own expense, with the desirable i ve- 
ment of placing the fixed reflector at a considerable dis- 
tance. But before the reliability of Mr. Michelson’s work 
had been established, the preparations for the present 
determination had been so far advanced that 1t was not 
deemed advisable to make any change in them on account 
of what Mr. Michelson had done. The ability shown by 
the latter was, however, such that, at the request of the 
writer, he was detailed to assist him in carrying out his 
own experiments, and acted im this capacity until Sep- 
tember 1880, when he accepted the Professorship of 
Physics in the Case Institute, Cleveland, Ohio After the 
departure of Mr. Michelson his place was taken by 
Ensign J H. L. Holcombe, U S.N., who assisted in 
every part of the work to the entire satisfaction of the 
projector until its close. 


PANCLASTITE 
R SPRENGEL has sent us a reprint of a note sent 
by him to the Chemical News on this subject. After | 
showing that these new explostves, so named by Mr, Turpin, 
are not original, he continues :— 

“The ‘beau idéal’ of a detonating explosive is a mixture 
of 8 parts (88 9 per cent ) of liquid oxygen and 1 part (r''* 
“In my per of 1872 I say, p. 799:—‘ On refernng to 
the foregoing table the reader will be reminded that per- 
oxide of hydrogen ts the highest oxygen compound knowa, 
while nitric anhydride 1s the compound which contains 
the largest amount of oxygen available for combustion 
(74 per cent.) But as this compound, as well as the next 
two, nitric peroxide (69°5 per cent oxygen) and tetranitro- 
methane és 3 per cent. oxygen) are . at present: on 
account of their nature and their difficult a sights 
mere chemical curiosities, my attention naturally turned 
to the fourth, to #zfrec acid (63'5 per cent. oxygen), which | 
1s a cheap and common article of commerce’ 

“Now, when Mr. Turpin’s attention turned to the second 
oxidiser on my list—to nitric peroxide—he found that this 
substance does no/ corrode metals, such as iron, copper, 
and tin under 356° F. (180" C), and further, that com: 
bustible liquids, such as petroleum, carbon bisulphide, and 
nitro-benzene are readily soluble in nitric peroxide wath- 
ont rise of temperature. These are valuable properties, 
first noticed by ir. Turpin. 

‘‘ What was formerly a chemica) cunosity i¢ now an 
article of commerce Nitric peroxide may be bought 
to-day at eighteenpence the pound, and | see ways and 
means of producing it a great deal more cheaply. Nitric 
peroxide 1s a yellowish ame, heavier than water (sp. € 

= 1°451), and bois at 71° F. (22° C.), but may be kept li 
ether or similar volatile liquids. In France it is sent about 
in tinned-iron cans. ; 
Taking as a typical example a benzene-mixture— 


CH, = 184 79°) 6360, 


4H 26H 
7u(NO,) = 816 ~ 30 
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acid and water. This oxidation or¢ 


ih, sealer at the moment of explosion at the expense of 
, the: 56°8 parts of oxygen, contained mm the rest of the 
anixture—the 81% parts of nitric peroxide. No other ex- 





plosive now in use (including blasting gelatin) contains 
weight for weight a greater amount of combustible matter, 
and ae an ion of zhese bodies 1s simply a sudden 
‘combustion, J again beg to draw attention to the fact that 
the available for combustion in gun-cotton 1s most 
| probably not more than 32°3 per cent. and in nitro- 
glycerin 42°3 cent.,! while in this case we have with- 
out a doubt 56°8 cent. Hence no other explosive now 
in use can rival this and similar mixtures in power, as I 
pubhshed in 1873. They still remain the most powerful 
explosives known. 
*It hardly need be said that an explosive of this nature 
consists of two parts—an oxidising and a combustible 
--and that Mr. Turpin with the same naiveld lays 
claim not only to the first, but also to the Jatter half of 
the subject. 

“None of my safety-explosives are licensed in England, 
though many of them, when mixed, are much less sen- 
sitive to cancusston than common gunpowder. 

“In April 1884 the French miltary authorities were 
busy near Rochefort with shells of the ‘systéme Turpin’ 
These shells, so my informant said, were made of such a 
size, and possessed such a prodigious power, that a ship 
struck by one of them would inevitably be sent to the 
bottom of the sea, even were she the strongest ironclad 
afloat. It1is devoutly to be hoped that those whose office 
it 13 a ela for the defence of the British Navy we// 
be ready \n the hour of need to serve out shells, filled 
with an explosive of equal force or better still with some- 
at > Superior, approaching more closely the ‘beau 
idéal.’ ” 





MR. VERBEEK ON THE KRAKATAO DUST- 
GLOWS 
AS it appears from the letter of Mr Douglas Archie 
bald in NATURE of April 29 (p 604) that some 
doubt exists as to the quantity of volcanic dust eyected 
during the Krakatdd eruption in 1883, it may not be in- 
opportune to give an abstract of what Mr. Verbeek—the 
best authority on the subyect—says in the second part of 
his book. € mistake in the number of cubic kilo- 
metres—which Dr. Riggenbach or his critic magmified 
from 18 into 150—may rang have arisen from the 
comparison Mr Verbeek draws berween the quantity of 
volcanic substances ejected by the Tambora in 1815 and 
that ejected by Krakatad. 

Junghuhn estimated the quantity of ashes eyected by 
the Tambora in Sumbawa at 318 cubic kilometres, but 
Mr. Verbeek reduces it by calculation to about 150, 
though he adds that the data are insufficrent to form a 
really correct estimate. 
be 





tee 


It 18 certain, however, that 
was considerably | than that ejected 
To calculate this quantity Mr. Verbeek 
made observations everywhere on the islands and 
along thé coasts of the Straits of Sunda; while the 
thickness of the ashes which fell into the sea was 
somputed according to the difference in the de 
of the sea before and after the eruption, a difference which 
ly varies, and amounts in some places to 4o metres, 
f not more. Wherever some doubt exists for want of 
previous accurate deep-sea soundings, Mr. Verbeek gives 
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These observations are all illu ’ 
r. Verbeek estimates the quantity of probe 
material which fell round the volcano at 18 cubic kilo- 
metres at, least. The possible outside margin would, 
however, not exceed 3 cubic kilometres. Of this 
quantity, two-thirds, or 12 cubic kilometres, lies within 
a circle with a radius of 15 kilometres drawn round 
Krakatdd, one-third, or 6 kilometres, outside it. Of the 
finer ashes a large quantity were already, during the first 
three days, blown into the sea, as appeared from observa- 
tions made on ships; and Mr. Verbeek assumes that 
considerably less than 1 cubic kilometre remained floating 
in the upper regions of the atmosphere. This quantity 
would correspond to a layer of 0002 millimetre thickness 
divided over the whole surface of the earth, or of 0004 
millimetre over the temperate zones only. 

Such an infinitesimally thin layer could hardly have 
been the principal cause of the atmospheric phenomena. 
They must be accounted for in a great measure by 
the large volume of aqueous vapour e d by 
Krakatdo, the amount of which lies, wu unately, 
beyond all calculation. We have to deal with two dis- 
tinct phenomena, as Prof. Michie Smith also has shown 
by the two different spectra, and these phenomena had 
different causes’ thus, the blue and green tints of sun 
and moon, which were specially observed d the first 
month after the eruption, and only in places close to the 
equator, must be principally ascribed to the so/zd part:cles 
in the volcanic ash cloud, as various observations have 
shown that these are the main cause of the special ab- 
sorption of the rays of light by which the sun appeared 
blue and green; the aqueous vapour may have increased 
the phenomenon, for it 1s known that the sun can look 
bluish through mist. It cannot be said to be a proof 
to the contrary that Mr. Lockyer saw the sun green 
through the steam which escaped from the funnel of a 
steamer, for probably a quantity of ash and soot-particles 
escaped from the funnel at the same time, and 1t is possible 
that the sun appeared green from that very fact. The steam 
was thus in the identical condition of our volcanic cloud 
It was only in the beginning after the eruption, before 
the ashes had spread very far, and when, therefore, their 
density was greater, that they were able within a hmuited 
space to eye green tints to the sun This phenomenon 
ceased when the ashes were dispersed further round the 
globe—1in the northern hemisphere by the south-west, in 
the southern hemisphere by the north-west winds—and 
wien probably also a portion of them fell gradually on 
the earth. 

The crimson after-glows which soon followed the erup- 
tion were observed af the same tsme over a much larger 
area than that within winch the blue and green sun was 
seen at successive periods, and they are believed by Mr 
Verbeek to have been caused mainly by the masses of 
aqueous vapour thrown out by Krakatd®, and which formed 
the greater part of the volcanic cloud. This vapour, after 
condensing and freezing in the higher and colder regions 
of the atmosphere, produced the remarkably beautiful 
sunsets, while the ashes may have intensified the pheno- 
menon, besides serving as a centre of condensation for 
the vapour. The real cause of the crimson glows was 

erefore probably the same as that of the evening red, 
their intensity being a consequence of the extraordinary 

ane of vapour in the upper regions emitted by 
rakatad. 
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THE PARIETAL EYE OF HATTERIA 


GOME little time ago, whilst engaged in work upon 
Hatterta punctata, | found a curious sense organ 
embedded in the substance occupying the parietal fora- 
men, but was unable at the time to examine the specimen 
further ; Prof Moseley has kindly directed my attention 
to a short paper published im the Zoologischer Ansager 


24 NAD ORE | May 13, 198 
for March a ee atructure——the, two oe 
Anatomie und Entwickelong der Epiphyee bie Amphibren separated from eech other In dacs Vo 
ar ice agin wherein are descri efiy (1) the de- Graaf finds that the distal tat patina a connection wit 
ae Pape gee ee ON rao 
in certain amphibia an m t 
examination by means of sections at once revealed important and curious excepto ; ‘ape ily ho peed 


An 

the fact that in Hatteria the epiphysis becomes aah eign 
im a manner more int than that found by Von 
G#aaf to obtain in tl Plt Fras te a mest modified 


aig’ ~Sgensinens ; 
18 ne y arises as a hollow outgrowth 
from blige wen jer of the third ventricle (region of thalamence- 
), ‘and in both amphibia and reptilia becomes 
paves two parts—a proximal! one remaining in con- 
nection with the brain, and a distal bladder-shaped 





In Hatteria a still more fntoresting soe gp gr 
aang the ers pon being, ug re in _ 
rm an eye ; but this, un) t in Taster, 
vided witha. a well-marked nerve. o 
Fig. 1 shows the structure of the eye. The whole 
1s enclosed in a capsule of connective tissue (C); ante 
norly a lens (L) is present, composed of cells ‘whose 


nuclei are very distinct. The lens forms the anterior 
boundary of a vesicle, the walls of which are formed 
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Fie 1 —Longitudinal vertical section of parsetal eye of Hatteria punclata, 


from within outwards of the following layers:—(1) a { (4), and (5), and in others to be connected in their 


jayer which 1s nat well marked (X), and which may oy 
sibly be due to the shrinkage and clinging to the wal 
the contents of the vesicle, fluid in hfe; (2) a layer of | 
rods (R) embedded in dark brown pigment, the pigment 
eee sg developed anteriorly at the part indicated 
er K; (3) a double or even triple row (IN) of 
nadie (4) 2 clear layer (Mm) which scarcely takes stam, 
rel be called the molecular ; and (5) an outer layer 
i ™) af nuclei two or three rows deep. 
s structure will, so far, be seen to correspond closely 
with shat of Anguis. : — P 
Posteriosly 2 nerve enters the eye, the fibres sprea 
vound behind the vesicle; the rods may be lacie ten 
giving off processes from thear external cas, which in 
appear to pass right through the ‘layers (3), 


passage with the nuclei of these Jayers. 
However, I hope in a very short time to publish a 
account of the histological structure of the 


organ. capsule containing the eye is filled posteri 

with connectives tissue (CT), in which breaks up aera | 
ramifes a blood-vesse! which enters along with the nerve 
(BV). 
Fig. 2 represents somewhat diagrammatically a section 
Gaanens to the parietal foramen, ay rie we the t the aye 18 is 
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skin of the head occurs hen beer peng 
setae, Wal doce ok end dawn te ES, wpacence ne 
up by a plug of connoctive tissue (Fig. 1, 1 Fig 228) 
specially dense (D T) around the eye capsule. ‘The nerve 
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ie enxd. nonin sate peony backwards i 
- the formes directly te: the ronf of the thalamenceghaion, 
i have not yet actually traced the nerve itself mies: the 
rain, tat. & ie difficult to imagine that it caw — 

arise és.a-Beanch from a. cranial nerve, being singie 
z pieced, and, as just said, enveloped in the 
immaning directly to the roof of the brain from the 


foramen. 

There can be little doubt that 1¢ represents the stalk 
connecting the distal with the proximal outgrowth from 
the roof of the thalamencephalon, this part having ap- 

tly disappeared in other reptiles and amphubia (so 
far as is yet known). : : 

This being the case it is extremely interesting to ob- 
serve that another mstance will be added to that of the 
optic nerves m which an, at first, hollow outgrowth from 
the brain becomes sohd and transformed into a nerve, 
and further that the latter, a9 in the former case, 1s con- 
nected with an organ of vision. 

Though it 1s difficult to 1magme what can be the use 
of the organ in its present state, seeing it 1s deeply em- 
bedded in connective tissue—so deeply as almost to 








raiaverte section 
part below the dotted ine 


h parietal foram-n of Af@ ferns paunctat 


Fia 2.7! 
The situated within the parietal foramen 


preclude the idea of its being affected by light—yet it is 
ae, tea as showing in the same animal eyes developed 
in both the vertebrate and invertebrate type as regards 
the arrangement of the layers. 

In connection with this subject, it is perhaps of mmterest 
to point out that im formation of the eyes in- 
vagination to form an optic cup takes place, whilst 
arparenny it does not de so in the case 6f what may be 
the relative pontaey of the rode depends entry upon 

u 
this mvaginetion. fu beth cases they are formed soon 
the inner surface of the wall im the position correspond- 
ing to the epithelium of the neural canal; but in the one 


instance coop ig placed spp of the — ners of the 
out wean c appeieady om outside of the 


NATURE 


etre 


' 


35 

to-that on which the rods are d. 

fn conclusion my thanks are due to Prof. Moseley for 
his kindness in drawing my attention to the and 


te Mr. ¥. B. Poulton, of Keble College, Oxfard, who: 


landiy d two of Hattena af. my dispesal 
and ta Mr Beddent of the Zoological Society, the use 
of another specimen . BALDWIN SPENCER 


Anatomical Department, Unrversity Museum, Oxford 


Notr.—Sisce writing the above I have found the eye 
present ia several other lizards, notably in a, 
Chameleo velgares and Lacerta ocellata, and have traced 
the nerve mto the proximal part of the epiphysis. 


ASTRONOMICAL PHOTOGRAPHY 
GOME attempts made last year at photographing the 
heavens by means of an instrument quite 
having yielded good results, the director of the 
Pans Observatory gave orders for the construction of a 
special apparatus, the design of which 1s shown in the 
accompanying figure (Fig. 1). The mechanical part has 
been executed in a highly remarkable manner by our 
accomphshed artist, M. Gautier; the objective is our 
own production re 

This new instrument is composed of two telesco in 
juxtaposition inclosed in a single metallic tube in the 
form of 2 parallelopped, and separated from each other 
along their whole length by a narrow partition.. 

One of the cages porate with an oa of 024m. 
and a focal length of 36om., 1s intended for eye abser- 
vation, and serves as a pointer The other, with an 
aperture of o 34m. and a focus of 3°43 m., 1s achromatised 
for the chemical rays, and serves the purpose of photo- 
graphy The optical axes of these two obj being 
parallel, every star kept in the centre of the field of the 
eye-piece belonging to the first telescope produces its 
impression in the centre of the sensitive plate of the 
photographic apparatus. 

The equatorial 1s mounted in the form calied English, 
that 1s to say, the centre of the tube rests always in the 
polar axis of the instrument. This arrangement allows 
of a star being followed from its rising to its setting with- 
out involving the necessity of bringing the instrument 
back to the viemity of the mendian Like a common 
equatorial it 1s furnished with hour circle and. circle of 
declination, and with a clock movement ing the 
apparaius in operation for three hours without re- 
mounting, There are, moreover, independent very slow 
movements, whereby the axis of the telescope can be 
hept on a fixed pomt in the heavens, notwithstanding 
some slight rregulanty in the movement. of the clock- 
work, the orientation of the telescope, or the variations of 
The photographie objective—the largest 

e tographic obsechive—tae ever yet pro- 
duced—is formed according to a sample achronsatic 
system, and, though of an extremely short focal length, 
1s able, without the use of any diaphragm, exactly to cover 
the very considerable field of 3° diameter. 

Although but very recently mounted, this apparatus has 
already availed for the ee re shinies sonar 
On star raphs it is possible to distinguish traces o 
stars of the 15th magnitude, too feebly marked, however, to 
bear tranaference on paper. The stars of the 14th magnitade 
are with a drameter of 1/40 of a milhmetre. 

It 18 obvieus that such small points might be liable to 
be confounded with the aha of yaniay ee 
ing if the precaution is not taken to sta- 
tienary points. Each star 1s formed by a group of three 
pointe conutituting an equilateral triangle, side of 
whick is ag tosh mangled ie of a miljmetre, To the 
naked eye these points appear to merg” ~*~ ~~ 
but oa ce uuising them with the aid of a 


2 Brom an article by the Brothers Heary in La Nature. 
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paratus newly esmbliched at the Paris Observatory for celestial plutegrephy. 
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The ‘distraction of such a map, obtained by the. 

a (‘as above described in three hours, would 

= asl ececngion several months of assiduous 
t ve i ; s. 

is the time of exposure. requisite to 


The 
obtaiti the image of the stars. 

Maguitnde hm 6 
z a © 0 0005 
3 i © Oo O'013 
3 * o 9 OO 
4 » a ove . . o 6 o* 

5 ihe is ten ae . o 0 02 
extreme limit ee apo 
6 | of stars visible to the Ment o 2 ©5 
4 ee” jaa © 0 13 
. 08 0 3 
9 ‘ ; : 0 0 
10 es ie ake Pe © © 20 
Ww | hieanmigntuci ofthese © 0 $0 
12 ‘ ~ at 020 
13 ui Mee RA 0 5 Oo 
14 te a © 13 0 
5 The last of the stars visible with oes 
I the aid of the great instruments 3 

All the a figiires ta minimum. To secure 

re ong on paper the time of exposure would 


ve to be increased threefold. 

The above table shows that the time of exposure 
required in taking a star of the first, and that m taking a 
star of the last magnitude differ from each other as 
1: 1,000,000. (The relation adopted between the brght- 
nesses of two consecutive mageicades 1S 2 542.) 

F cea pt paid construction of celestial beg dari — 
of sta t importance now crea y photography 
may be cited, the discovery, namely, of the asteroids. 
The little stars fixing themselves on the plate as so many 
mathematical points, so to say, the planets are dis- 
i aa therefrom, each by a httle line perfectly defined 
indicating its proper movement in amount and direction 
during the time pi sone of the a s. It 1s in 
this way we have dy succeeded in obtaining the 
trace of a small planet of the 11th magnitude which by a 
small fine extremely well defined gave account of its 
march among the fixed stars. 

It will even be posstble to study the movement of the 
satellites round their planet, and perhaps discover new 
ones. 

The study of the double and multiple stars will be 
greatly facilitated , and photography will be equally avail- 
able in the investigation of the parallaxes. 

i photometry must be adduced as one of the 
branches of astronomy which will now be able to collect 
very valuable information through the utilisation of 
photography. ; 

In conclusion, it ig worth while remarking how this 
fresh step in advance has sensibly enlarged the scope of 





the image of — In ee sede it oe. now o 
t a star, whi ments same open- 
ing us would never of 
themecives have out of their i ty. 
PAUL et ProsPer HENRY 
: NOTES 
‘THe Seat soins of the Royal Society this season took place 


lnst aight, A latgesatiber of Fellows and visitors were present, 
and miny objects of invevest were eghibited. ; 

Tah visitation of the Royal Observatory by the Board of 
‘Vieltoes ie Bxed this ‘year Sor June 5. ” 
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Tue Royal Irish Academy is celebrating the centenary 
ndation this week. ‘ t 2 = 
Da. Gitt, Her Majesty's Astronomer at the Cape, has been 
eCbrrespon 


elected ding Member of the Imperial Academy of 
Sciences of St. Pete F 


T reeventh anniversary meeting of the, Zoological 
Society was held on Thursday week. The chair was taken by 
Prof. Flower, LL.D., F.R.S,, the President. “Dhe report of 
the Counci? on the proceedings of the Society dateng the year 
was read by Mr. P. L. Sclater, F.R.S., Secretary of the 
Society. Lt stated that the number of Fellows on December 31, 
1885, was 3193, showing a decrease of 62 as compared with the 
corresponding period in 1884, The total recerpts for 1885 had 
amounted to 25,809/. 10s. 1d., being a decrease of 3120/. as 
compared with the previous year. This decrease was manly 
due to the falling off m the receipts under the head of admis- 
sions fo Gardens, and in the amounts received -for admigsion and 
composition fees from newly elected Fellows, The ordinary 
expenditure for 1885 had been 24,593/, tts, Sa., againet 
26,539/. 45. 10. for 1884. Besides thet, an 
penditure of 491/. os. 6a. had been incurred, which bronght up 
the total expenditure @r the year to 25,0844, 125. ad, The 
visitors to the Soctety’s/Gardtens the yeat 2885 had been 
659,896, against 745,460 in 1884. Dens Lectures on 200- 
logical subjects, having been well attended during the pest year, 
would be continued during the present season, beginzing with a 
lecture on ‘‘ Pigs and their Allies,” by Prof. Flower, LL. D., 
F.R.S., on Thursday, June 3, at § p.m. The number of ani- 
mals in the Society's collection on December 31 last -was 2551, 
of which 756 were mammals, 1366 birds, and 429 reptiles. 
Among the additions made duriag the past year 23- were 
specially commented upon as of remarkable iaterest, and wm 
most cases new to the Soctety’s collection. About 36 species 
of mammals, 15 of birds, and 4 of reptiles had bred in the 
Society’s Gardens during the summer of 1885. The report 
concluded with a long list of the donors and theit various dona- 
tions to the menagerie daring-the past year. “ 


Wirt regard to the recent.exptosion of the 43-ton gun, it is 
fortunate that it has happened without loss of life. Competent 
autherities, as seg from Col A. Moncrieff’s Jetter (which we 
reproduce from the Tuer) show that it could, How long 
are our gun factories to go on making guns condemned by 
casily-understood scientific principles? ‘‘Col. Maitland's in- 
teresting paper read at the Royal United Service [nstitu- 
tion on June 20, 1884,” Col. Moncrieff writes, “ published 
the process adopted at Woolwich in settling the type: of 
the new steel breech-loading ordnance for the British ser- 
vice, as well as the proportions of the new gans on these 
types then 1n process of manufacture. Mr. W. Anderson’s m- 
vestigations, published in a lecture read before the Somety of 
Arts on January 29, 1885, and also commented upon in the 
Engineer of February 6, 1885, clearly demonstrated that these 
guns were deficient in strength m front of the tranmions. It is 
a remarkable fact that several of the guns have now burst at the 
point and in the manner which could have been predicted by 
any one conguiting Mr. Anderson’s demonstrated results. As 
the subject H of vital importance to the country, it would seem 
wise either to refute Mr. Anderson or accept his method and 
consult hime ; his valuable service in having discovered the pre- 
Yailing error and worked out this most difficult problem is too 
little known ; it would thus be utilised and acknowledged to the 
advantage of the service. By treating a gun as a heat-engine 
god abcounting for every part of the energy by the 
explosion of the powder, he has, in a scientific and complete 
manner, proved that (he metal crasher gauges from which the 
accepted curve of pressure is obtained are pot to be relied oa. 


38 NATURE { hey 14, 1886. 


Ay rt 
































We wish every success to the new Association, which sothets 
contributions in trees, shrubs, seeds, end publications. 


AT the last general meeting of the Folk-Lare Society, Capt: 
Temple read a paper on the stiemce of folk-lore. At the coa- 
clusion he referred to terminology. Folk-lore, he said, 4s afine 
English compound, but there is a sad want of an alternative, Hf 
only for the sake of useful and necessary derivatives, Folk- 
lorist and folk-loric are not pleasant forms, but stadents Kave 
been driven to use both. He suggests some classicallp-formed 
synonym, such as demology, demosophy, or demonocy ~the last 
for choice—capable of easy development into passable deriva- 
tives, as being of practical use. Dogma has been appropriated 
already, or dogmology might, he thinks, answer, and demodog- 
mology 1s too long Dokcology and dokesralagy, as the study of 
fanciful opinions, are also suggested. 


IN a recent article in Za Nature M. Martel refers to a du- 
covery which he has made in the prehistoric caves in Lozére. 
For fifteen years past Dr Pruniéres has prosecuted bis investt- 
gations into the dolmens and neolithic grottos of the gorges 
of the Tarn, and has obtained some curious results on 
the fusion of a race of the age of pohshed stones and of an 
mvading race of the Bronze Age Last year in the cave of 
Nabrigas, M Martel found in imimediate contact with the 
remains of at Jeast two skeletons of the Ursur spe‘eus, or great 
Quaternary bear, nine fragments of human skulls, of which one 
left supenor maxillary had three teeth, and a piece of rough 
pottery, not turned in a lathe ‘The question whether, in the 
Stone Age, man, the contemporary of the reindeer and the great 
bear, was acquainted with the use of pottery 2s much debated, 
eminent names betng found supporting the negative as well as 
the positive But (continues M Martel) the curtons point about 
the present find 1s that fifty years ago, before the birth of “ pre 
history,” when the existence of even Quiternary man was con- 
tested, M Joly found in this very cave of Nabrigas a fragment 
of a large vessel in contact with the skull of a fossil bear BM 
Martel 1 strongly of opinion that the usual theory of the fortuitous 
contact of these obje.ts due. not apply here , there 18 no trace 
of any disturbance, nor are any other neolithic objects found, 
the skull 1s in sts natural position, —for these and other reasons 
he 1s persuaded that fossil man of the palolithic age was 
acquainted with the potter's art. 

THE fish-hatching season at South Kensington, accounts of 
which we have published from time to time, 1s now drawing to 
a close, although there are stall half a million fry on view at the 
Exhibition which have not yet absorbed their wdslsecal sac 
The various species of fish bred have been presented by the 
National Fish Culture Association to pubbc waters in the 
vicinity of London and in the country, whilst the Fishery of the 
Association has been well stocked with fry 


THe Thames Angling Preservation Society, which is ever 
ready to secure fresh supplies of fist for the Thames, have lately 
netted one of the ponds in Kew Gardens for this purpose. 


Dupin the present week large consignments of fish have 
arrived at the aquanum of the Colomal and Indian Exhibition 
from the south coast and North Sea. The latest arrivals consist 
of cod, lings, haddocks, crustaceans of various species, grey 
mullet, bream, and Salmonidw. A large Ascension turtle has 
also arrived in the tropical department, measuring 44 feet by 3 
feet. Considering the protracted period it was out of the water 
during transit, its condition on being placed in the Chelonum 
tank did not evidence the slightest signs of diminished vitatity, 
which is another proof of the hardihood and tenacity of life 
possessed by this species, The turtle tank now contains (weaty 
large specimens of the green and hawksbill kind, all of which 
sours in good health notwithstanding the artificial calstenee 10 


The form of the gans w adapted to the curve of pressure ; that 
curve, as shown by Col. Maitland at the Royal United Service 
Institetion, is wrong ; the maximum pressure which is near the 
breech is known, but with the slow-burning powder in aJong gun 
_ the total pressure, and the maximum pressure at any poinf of the 
bore, has never been accurately determined. If Mr. Anderson's 
conchusions carefully arrived at by calculation are correct, these 
gums are out of proportion between the trunnion: and the 
mauzzie, where the bursts have all taken place Another branch 
of the same subject 1s the measurement of the energy of recoil, 
of munch umportance 1n designing disappearing carriages In this 
branch, I can answer for it, that Mr. Anderson’s conclusions 
tally with the practical result—a satisfactory proof of their cor- 
rectness His discovery 1s of great practical value in making 
gun-carriages of ali descriptions, and has changed, once and for 
all, the previously accepted formule for the force of reco:l given 
in the text-books, which often led to costly mistakes in c snstrac- 
tion. Mr. Anderson has been trying, since the publication of 
hes lecture at the Society of Arts, to mduce the Government to 
test the correctness of his views by means of the Sebert veloci- 
meter, but without success. It must be admitted that in deter- 
mining so important a matter, one on which the efficiency of our 
ships and a large national expenditure depends, it should be the 
first desire of every one to secure without delay the highest scien- 
tific and practical expenence within reach, and to consult men 
who have devoted special study and research to the subject ” 

Ow April jo there took place in Paris, at the Ministry of 
Pubhe Instruction, a meeting of French astronomers M Faye 
wes in the chair Jt was decided unanimously to build three 
photographing telescopes One of these 1s destined for the 
Algiers Observatory. ‘The destination of the others will be deter 
mined apon when finished. The construction will take e:zhteen 
month, 

M. JANSSEN has termmated the installation of the tubes for 
analysing the influence of the atmosphere on spectroscopic 
analysis, absorbing power, &c. Their length 15 roo metres, and 
they can be filled with gas under 4 pressure of 100 atmospheres 
The light 1s supphed by a battery of 60 Bunsen elements. 
Experrments are conducted on nitrogen, oxygen, common arr, 
&e. 

Here Pavurt von Rivier, who diced at Basle, has left to the 
University of Jena a sum of 300,000 marks, to be employed for 
the furtherance of zoological studies. 


CANADA 13 nearly the only important British colony without tts 
Government Botanic Garden , the identity of its flora with that 
of the Northern United States rendermg such an establishment of 
much Jess value than in most of our colomal possessions But 
for some years past leading Canadians interested in horticulture 
have been exerting themselves for the establishment of a Hotanic 
Garden at Montreal. Through the co-operation of the authon 
ties of McGill College and the Counul of the Montreal Horti- 
cultural Society, this object 1s now secured, and the ‘* First 
Annual Report ” of the ‘‘ Montreal Botanic Garden ” 1s issued 
The Garden is not yet in existence ; but a very favourahle site 
of seventy-five acres has been secured in Mount Royal Park, a 
varied piece of ground admirably adapted for the purpose, on 
the stope of the beautiful mountain overlooking the city, from 
which it derives its name An Act of Incorporation for the 
‘“Montreal Botamc Garden Association” has been obtained, 
wherein the objects of the corporation are stated to be ‘‘ By the 
medium of a Botanic Garden and other accessones, to promote 
research in forestry and economic botany, and advance the in- 
terests of technical and general botanical knowledge.” Among 
the means contenplated in the future for carrying out these 
objects we are giad to see the establishment of courses of lec- 
tures on special subjects and « laboratory for special research. 
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which they are subjected. 
‘avo beach whereon the turtle reet when out of water. A con- 
sigoment of turtle eggs is expected this week, which will be laid 
wt in the hatchery on arrival for the purpose of incubation. 
Some West Indian tortoises have just arrived, together with a 
selection of snakes and lizards, which form interesting exhibits. 
nf consequence of the mability of the Royal Commussioners to 
obtain Indian and Colonial fishes, the National Fish Culture 
Association have taken the matter into their own hands, and 
have made arrangements with the Zoological Society m Calcutta 
and other bodies for supphes of tropical and other piscatorial 
specimens, so that the aquarium will be supplemented with many 
rare and important specimens. 


Mr. Oris T. Mason’s account of the valuable Guesne col- 
lection of antiquities mn Pomt-d-Pitre, Guadaloupe, which ap- 
peared in the Smithsonian Report for 1884, has recently been 
issued in separate form The collection ongimated with M 
Mathieu Guesne, whose series of Cartb stone implements 
attracted considerable attention at the Paris Exhibition of 1867, 
Since then rt has been continued, and all but completed, by the 
son, M. Louis Guesne, who has devoted nearly twenty years of 
assiduous labour to the task of rescuing from destruction all 
existing relics of the ancient Canb race in the Island of Guada- 
loupe. He has also applied his artistic skill to the illustration 
of these objects, filling two large albums with aquarelles in 
natural size and colour of all the types in his museum = From 
these sources Mr Mason has mainly compiled the present 
account, which 1s enriched with no Jess than 215 carefully pre- 
pared woodcuts of the Point a-Pitre collection, and of a few 
others introduced for the purpose of comparison, and to supply 
omissions in West Indian archzology. The collection includes 
roughly-worked stones, indicating an industry in its infancy , 
and others so perfectly finished that it would be difficult to im- 
prove upon them either in design or workmanship Bat all 
alike belong to what would be called the Neolithic period in 
Europe , all the stone implements are polished, and there ts not 
a single object of this class formed solely by being chipped. In 
fact, the volcanic materials of which they are made cannot be 
worked by chipping, tthe flint, quartz, or obsidian Some, 
especially, of the axes are so small that they seem to belong to 
a race of pigmies, while others are so large and heavy that they 
suggest a generation of Titans rather than of human beings, 
Besides the movable olyjccts, mention 13 made of enormous 
stones carved with strange demgns resembling those described 
by Mr. Im Thurn in British Guiana, some so high up as to be 
almost out of reach, others close to the ground or buned under 
the surface. Similar inscribed stones occur in the beds of rivers 
1n the Island of St. Vincent, the last refuge of the Caribs in the 
Weat Indies. 


HEeRx ScHOYEN, ina paper recently reprinted from the 7rams- 
achons of the Scientific Society of Christiania, describes a 
form of disease affecting the roots of growing barley, through 
which the farmers in Norway have of late years been suffering 
extensive loss, Contrary to the common opinion that the ravages 
due to this blight-—-which is popularly known as ‘* Krog,” crook, 
from the form of the deposits—were produced by an insect, 
Herr Schoyen maintains that this special barley-peat is a micro- 
scopic round worm, of the genus Tylenchus. After desenb- 
ing the appearance and character of the parasitic germs, 
which are deposited at the extremities of the roots, 
where their presence speedily manifests itself by the wither- 
ing and death of the stalk before the grain can be set, he 
draws attention to the fact that similar deposits have been 
noticed on the roote of Zlymas arenaria, the bind-grasa 20 
freqtwint on the Scotch, as well as the Norwegian, coasts, This 
observation derives special practlea! importance from the cir 
caumelance that at Jom, in Norway, where the barley crops have 
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sufiered most severely from the “‘Krog,” the sffected fidlds are 
in close vigimtty to extensive tracts of Elymus arenaria, Fé 
proposes to continue his observations next summer with apecial 


reference to this pomt, but m the meanwhile he recommends as 
the ondy ‘remedy available for the present that barley should not 
be re-sown on ground where the disease had manifested itself in 
the preceding season, nor in any locality where Elymus abounds. 
He finds that the bladder-hke egg-cases of Zy denchus hordei 
can be thoroughly desiccated without destroying the inclosed 
worms. 


Soms interesting statistics of the Japanese press have lately 
been published un the Oesterveichische Monateschsift fur den 
Orient, in which the newspapers and periodicals of Japan are 
arranged according to the subjects with which they deal, It 
appears that 37 publications are devoted to matters connected 
with education, and that the-e have a total circulation of 42,649 
per month. There are 7 medical papers, with a monthly circa- 
lation of 13,514; 9 relating to sanitary matters, with a circula- 
tion of 8195 ; 2 on forestry ; and 2 on pharmacy. There are 7 
devoted to various branches of science, with « crrculation of 
2528 , but to these must be added 29 engaged in popularismg 


science, with a total circulation of 70,666: 


THE additions to the Zoological Society’s Gardens during the 
past week include a Purple-faced Monkey (Sessnopithecus leuco- 
pPrymnus 2) from Ceylon, presented by Mrs Larkins; a 
Brazilian Tree Porcupine (Spiincuras prehenéits) from Brazil, 
presented by Mr J. E. Wolfe, two Sloth Bears (Me/ursus 
ursinus & 2) from India, presented by Mr H. Mainwaring; a 
Burmese Squirrel (Scirus atrodorsai:s) from Burmah, presented 
by Mr C. Crofton Black , a West Indian Agouts (Dasyprecia 
ertslata) from West Indies, presented by Dr. A. Boon, F.R C5. ; 
an Orange-thighed Falcon (Fico fusco-ceruiescens) from Chih, 
presented by Capt. W. M F. Castle, R.N.; five Senegal 
Parrots (Faocephalus senezains) from West Afeica, presented by 
Mr R.B Sheridan; two Kestrels ( 7isurecedus alaudarius), 
British, presented by Mr J S Malcolm , a Wedge-tailed Eagle 
(dyzutla andar) from Austraha, presented by Mr. R.B Colvin, 
a ‘Luberculated Iguana (/guana (uberculata) from West Indies, 
presented by Mr. D. Morris , seven European Tree Frogs (Hyla 
arborea), European, presented by Mr Thompson Hudson ; a 
Cahfornian Quail (Callipepla californica) from California, a Her- 
ring Gull (Zarss argentatus), British, presented by Miss Hodge ; 
a Two-banded Monitor (Varanus salvator), two Rat Snakes 
(Ptyas mucosa), an Indian Cobra (Nara trtpudsans) from Ceylon, 
presented by Mr. Carl Hagenbech ; a Moonsh ‘Toad (Bufo 
mauritanca) from Italy, a Green Toad (Bufo viridis) from 
Malta, presented by Mr. Alban Doran, F.R C S. ; two Greek 
Tortuises (Zestuda grvca), European, presented by Admiral 
Mellersh , two Common Vipers (Vipera éerus), British, pre- 
sented by Mrs. Mowatt; a Small Hill-Mynah (Gracada religisa), 
from Southern India, deposited ; a Hog Deer (Ceroms porcenus), 
seven Long-fronted Gerbilles (Gerétlius dougtfrons), born in the 
Gardens. 
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Tue FLExXvRE or M&RIDIAN INSTRUMENTS,—In a paper 
which forms Appendix III to the ‘‘ Washington Observations i 
for 1882, Prof Harkness has made an exhaustive discussion of 
the subject of flexure, and the means avatiable for eh: 
its effects from star-places. He discusses separately the flexure 
of transit instraments and of vertical circles. The former are 
divided into two classes, according as their ering ge 
straight or bent, but it is in the latter form that the ¢ ° 
flexure are by far the greatest, the flexure-coefiicrents bei 
some instances as much as 0°5$s. Prof. Harkness shows _ 
the effect of flexure cannot be ‘satisfactorily ebminated from oe 
ee ged | of a star by eimply taking tn sf 
the four ts obtained by observing it reflec 


vertical circles Prof. Hark 
Repeold’s method of eliminating the flexure, by inter- 
of the telescope, with " 
result by observing a star both 
by reflection with the successively west and 
a4 meety of the latter meth Pad se 
e most satis procedure erto i 
observed declination from the effect of flexure. 
Prof. shows that when there are terms in the flexure 
depending on multiples of the zenith distance, they cannot in 
, peree ‘be completely elimmated, and therefore that star-places 
ol erate made with a gear erage ure 
ly to be affect systematic errors, whi ap 
when the work of different instraments 1s compared t r. 
The detection and elimination of such errors can probably, 
Prof. Harkness thinks, be greatly facilitated by the use of equal 
altitade instraments of the zenith telescope c’ass, which are so 
remarkably free from systematic errors. 


Tre Spectrum oF Fasry’s Comet.—M Trépied having 
frequently observed the spectrum of this comet since April 7, 
gives (Comptes rendus, vol. cu., No. 18) the following account 
of it. head hay usual se Sa Fisk ni ree as the 
ek ono the spectrum allowed a fairly narrow slit,o 2mm , 
aocce coincidence oe bends bei Eon sory 

spectrum cou very sa tonly venfied. 
Besides these bands there was also a continuous ili but 
the remarkable feature of the case was that although the nucleus, 
which was very distinet and of a truly stellar appearance, ap- 
very bnght as compared with the neighbouring portions 
of the coma, the band spectrum given by these latter and by 
the tail was much more brillant t the continuous spectrum 
of the nucleus. This circumstance, which was also observed by 
MM, Thollon and Perrotin at Nice, had been remarked by M 
Trépied in Encke's comet last year. He 1s therefore led to 
conclude that there 1s a ominance of s elements in 
both these comets, and that, further, the relative brilhance of 
the nucleus of a comet 13 not necessartly in accord with the 
d of condensation of the cometary matter. 
April 14 the bright bands could be easily detected in the 
spectrum of the tail to a distance of 20’ from the nucleus. The 
total length of the tail was then more than 3°. 


Two New Comets.—Mr. W. H_ Brooks, Red House Ob- 
servatory, Phelps, New York, discovered two new comets in the 
last week of Apnil, the first on Apnl 27, the second on Apnl 


May 


to be 
an 


1 around nebulous object, about 2’ in diameter, brighter 


towards the centre, but without a nacleus, The existence of a | 


very faint nucleus was, however, suspected on the following 
mght. On May 6 Lieut.-Col. Tupman estimated the comet as 

of the 8th magnitude. 
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245 374 3 17:2 obs é-2 
32% 26 8432 153N 0.0794 —s«£00 
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The brightness on April 29 1s taken as unity. 

The second comet 1 described (43/7. Nach, No. 2728) by the 
Baron yon Engelhardt as being very bright on May 3, righ 
the one was inisty, The comet was visible in a bright fie 
and a circular nucleus, from whence proceeded a ter 
offshoot, 2 in length, in the direction of the axis of the tail. 
The tail was 8' in length and very bright, narrow at first, but 
broadening by degrees, and curved with the convex side towards 
the north. A secondary ta:l, 6’ in length, faint, and bending 


4eR. ei 
wr 
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The former 1s described by M Bigourdan as being on | 


Dr. H. Kreutz has computed the | 


towards the south, forked of from the tall dhout 6” 
from the nucleus, The following clements and ephemeris are 
by Dr. E. Lamp :— 
T = 4886 May 4't3040 Berlin M,T. 
6 a 
o = 50's 
Q = 287 avai Mean Eq. 1886'0. 
3 = 99 47 53 
logg = 9°935% 
Error of middle place (O - C), 
dy = +0' 19 dB = - 002 
Ephemeris for Berlin Midnight 
1886 RA Deel Logr Log Bright- 
May 12 23 52.45 47 2}0N. 99326 9'992%4 10 
14 0 § 38 51 238 99364 9'9980 o'9 
I o 20 38 35 10 99410 0'00§6 0O'9 
18 o 38 88 39° 9'9462 o'0149 08 
20 058 61 495 99520 0'0355 08 
22001 32 15 64 35 9 9583 00373 97 
24 149 21 66558 99652 o'osor of 
219 47 68 484 99725 010636 0'5 
28 25255 70 an 9 9802 O'077§ 0'§ 
3° 3:27:37 71 §8N. 99881 o'0918 0% 


The bnghtness on April 30 is taken as unity. 

New Minor PLaNeT.—A new minor planet, No 258, was 
discovered on May 4 by Dr. Luther at Dusseldorf, RA 
ish. aom., Decl 9° 31'S , daily motion, RA - 48s, Decl 
+73 mag. 11 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 MAY 16-22 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
1s here employed.) 
At Greenwich on May 16 
Sun rises, 4h 8m.; souths, t1h 56m 9 38 ; sets, 1oh 44mm ; 
decl. on meridian, 19° 9' N . Sidereal Time at Sunset, 


ith. 22m. 
Moon (Full on May 18) rises, 7h. 51m. , souths, 23h, §m. ; sets, 


4h. tom *; decl. on meridian, 11° 22'S 
Planet Rises Souths Sets 
hm h m hoo ws 
| Mercury . 3 10 24 17 14 9 7N 
enus 24 9 4 15 20 2 29 N, 
| Mars 12 23 39 43 2 3° 8 §7 N. 
Jupiter. .33 52 «. 2010 2 28° 253N 
Saturn 6 37 14 49 23 1 22 49 N 


® Tudicates that the settng 1s that of the following morning 
Occultatzons of Stars by the Moon (visible at Greenwich) 


Corres ing 
May Star Mag Disap Reap are et tee 
h Sigs in TMA gE 
0 . 9 @ 
17... » Libre 6 2216 =. 23: 32 64 240 
19... 24 Scorpit 5 © 37 near approach 167 — 
| art .. @ Sagittarti ; a2 1 232 87 19 ~“< 
22... BAC, 6658 .. 6 ... § 2 near approach 206 — 
! Variable Stars 
| Star RA Decl 
h m a 
V Virginis 13 219., 2355S. » ” Af 
3 Libre. . 16549 . 8 48. » 16, 2 | 
U Ophiuchi... ... 17 10°38... 1 20 N. » 16, 944% 
ate 
een oe 1 z 7 3 Ss. 19, 
X Sagittarii 7 40'4 .. 37 47 ae 0 i 
W Sagittarii =... 17: $7°8.... 29 35 S. 2, a 40 
B ur ee ose % 45‘9 e 33 14 N. 16, , «] 6 wt 
S Volpecaie ... 19 a7 : 17, 
wAguile .. .. 19467... 0 FN, | @ 61 
8 Cephel wee vee a2 49 ae §7 §0 N, 20, at 
M dquifes maxima ; » migivam. 
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GEOGRAPHICAL NOTES 


Amonost the members of the mission proceeding from India 

"et, under the charge of Mr Colman Macaulay, are Col. 
r, surveyor, Dr. idbam, geologist, and Dr. Cunning: 
OF ee The expedition will leave Darjeelu 


Cut OIAK 4, 


estination is Lhassa, the ca 


waa, wewerr ~- 


tal. Once only has this city been 
visited by an Englishman, Thomas Manning, and practically the 
whole route hes through a ferra iHco nite, As Mr Macaulay 
bears letters from the Chinese authorities, for which he made a 
special ey to Pekin last year, it 1s not anticipated that he 
will meet with any obstacles on his way to, Or during his stay 
on, ‘the roof of the world.” The three scientific members of 
lis mission will find abundance of work to do, and the news of 
the progress of the expedition may be looked for with interest. 


THe new number of the Yoursal of the Royal Asiatic 
Society (vol. xvin., part 2) contains an interesting article by 
Mr Morison, of Tiflts, on the geographical distribution of Turki 
lan es) The following is 2 summary Dividing Turhi mto 
five sub-branches—Turk: proper, Noga, Uigur, Khirghiz, and 
Vakut—he states that the various subdivisions of, first, Turki 
proper, are Lae by the raling class of the Ottoman Empire 
and the inhabitants of Asia Minor, in the Governments of Nijni 
Novgorod, Kasan, Simbirsk, Viatka, and Orenburg, in Trans- 
Caucasia, and North-Western Persia , the Noga: in Bessarabia, 
the Crimea, Cis Caucasia, the Volga Delta, North-Eastern 
Daghestan, Terek Valley, the north-western shore of the Cas- 
pian, the Governments of Kasan and Simbirsk, Astrakan, 
‘)renburg, the Uigur in Yarkhand and Chinese 
fartary, the country of the Tekke, Zarafshan Valley, and 
enerally in Central urkestan, in the Khanate and Desert of 
Chiva and south of the Aral Sea, and in Kuldja, the Kurghiz 
rom the Volga to the confines of Manchuria, but most compact 
n South-Western Siberia, and the Yakut in North-Eastern 
siberia and on the northern slopes of Mount Sayan 
Leet says Mr Mornoa, the Ugro-Altaic languages, of 
which Turki 1s one, are spoken over a region extending through 
nore than 1co° of longitude, from the shores of the Adriatic to 
he Great Wall of China and the plateau of Tibet, and through 
35° of latitude, from the frozen steppes of Samoyede and Yakut 
to the plains of Northern Persia and the head-waters of the 
Indus, The Turki alone, according to the figures given, 1s 
spoken, im one or other of its vanous forms, by more than 
20,000,000 of people. 


of the Royal Geographical Soctety for May 
5 © Spa seen nan Carea 


Blue Books, 
writer refers to the man, 
Coreans of the present 
ple greatly resemble t 
apanese, and Caucasians appear 
fhere is also a curious reference to 
ee other than those imported from 
hall-length human figures carved im stone 
contributes an account of an excursion to the 
Sadiya in Upper Assam, 


Baron MiKLUHO-MACLAY has just returned to Odessa from 
his journey to New Guinea, which has lasted two years. He has 
brought « large collection of rare fishes, lizards, snakes, msects, 
and go on, packed in twenty-two boxes. 


ANOTHER Rassian traveller, M. Goudatti, the Secretary of 
the Moscow Society of Friends of Natural Science, who bas 
‘also just returned from his journey to the north of Siberia, gives 
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different types found amongst the 
ay, the facial characteristics of the 
ose of the Manchus, but Jews, 
to be universally represented. 
evidence of some forms of 
China in the wurrek, or 
Mr Needham alco 
Abor Halls from 


n curious accoont of bis fail h ; 
Phe Ontigks antl Samoyedes po him for a wean obieval 
ota seetuiting mission, eapecially when he aitempted to measure 
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Bam Hanon, whe kad eared Ppa ron, ls 

rom « to the Transcaspian n, C] 
from Askibad lately that this spring #25 very unfavourable for 
his researches, three to four months later than usual. 
Therefore up to the middle of April be had not succeeded in col- 
lecting more than 35 species of ts and about 150 birds. 
Amongst these latter there 1 an eresting novelty, the Peas 
stndiaces, a pretty bird Jiving in the high shrubs of 7amartx. 
The explorer intends to proceed d the t month to 
the mountain region between the M b and Teyen, and to 
return to Askabad through Sarakhs. 

THE number of the Scottish Geographical Magasine has 
an interesting article by Mr. Tnpp on the ag peor? configuration 
and rainfall of South Africa, notes on its geology, ond 
and coal-fields, and forests. The paper 18 accom 
maps showing contours and mean annual rain 
M Dingelstedt on geographical education in the 
Caucasus shows that in Russia primary instruction m geography 
is as defective as in land. It is not made attractive, the 
writer complains ; 1t only taxes the memory ; the text- are 
wniten to match, and few teachers are equal to the task of 
subject. There are some iter: 
esting notes on the place-names ‘nrose-shire by Mr. Liddall. 
and on the sea of Aberdeenshire, by Mr Fe The 
geographical notes are particularly copious and comprehensive. 


THE current number (Bd xn No 4) of the Verhandlungen 
of the Berlin Geographical Society contains only one Pa, ae 
their 


am 
by two 
A note by 
schools of the 


interesting their pupils in the 


lecture by Dr, Naumann on tie ee Islands 
inhabitants The Zesschrift of the same Society - | xxi 
Heft 2) 1s mainly occupied by a paper of Dr Schweinfurth’s on 


a journey which he made in the ‘‘ ya of depression ” around 
Fayoum at the commencement © the present year. It 1 
accompamied by a map, and fills 53 of the 66 pages forming the 
number, ‘Lhere 3s a short pe of great interest on the Maor! 
population of New Zealand, based on the last census of that 
colony The writer (who does not give bis name) discusses the 
causes of the dying out of the race, and also the attitude of the 
Colomal Government towards the Maories There 1s a note 
from Prof Kunze on the chmatology of South Arrerica, and, 
lastly, 2 long hist of barometrical observations by Lieut. Frar¢ols 
in the Kassai region. 


THE SUN AND STARS* 
Vi. 
Summary of Results 


IN what has gone before we have found that the promiunences, 

and the spots, have special spectra unlike the ordinary spec- 
trum of the sun, and unlike the spectra of the chemical elements. 

Further, we know that when we outwards to the 
spectra of the inner and outer corona we find ourselves very 
little better off, for, with the exception of hydrogen, there 15 no 
substance which 1s perfectly familar to us , and finally, when we 
come to study the association of phenomena on the sun, we find 
that, exactly while the spots and prommmences give us the 
greatest divergences from terrestrial conditions, solar facts indi 
cate that these phenomena are allied m the most close and 
obviously smportant manner. We must henceforth consider 
that the spots and the metallic prominences and the faculx 
represent different indications of the same solar action. 

‘Now, to continue this part of the inquiry fundamental for 
us, Its almost unpos-ible to see 8 large spot at the edge of 
the sun, which 1s the place for observing it best, without finding 
this downrush towards the photosphere answered, so to speak, 
by an uprush from below the photosphere—without finding this 
downrash of cool, absorbing, dark-and-widened-lne-producing 
maternal, re echoed by an uprush of bright-lned substance. 

‘There 1s one word which ¢x resses, as well as anyt 
I can think of, the impression w ich 1s made on one by the 

henomena. There 1s a splash. Ima ean enormous cauldron 
of liquid iron, lay some water into at 


as hot as you lke. : 
from @ bose; there will be a The water, of course, 


1 A Course of Lectures to Working Men delivered by J. No Lockyet. 
F.R.S, at the Museum of Pracucal Geology: AO ded from shorthand 
notes. Continued from vel mxxui. DP. $43 
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watlld be very violently heated ; we probably might get some 
explosions, and as the result of these explosions some liquid iron 
mught be carned with the liquid water which has entered into 
the liqmd iron here and there The metallic prominences 
oe close to spots. They almost always follow them like 
the . I might have told you, m fact, while talking of 
this, that of 100 cases in which spots and facule: have been 
observed together, in 581 the facula: were to the left of, or behind, 
the spots. Only in 45 were they on fhe nght or in front. We 
Shall see the umpottance of this by and by. 

If we can invariably, as we do, associate the descent of material 
which, though we do not see 1t falling, we know 1s there, and that 
it 1s relatively cool—a/ we can associa’e these dewending absorption- 
fhenomena with a subsegu nt upward splash, we must look upon 
the mast intensely active prominences as being return upward 
¢curretits, though tn some cases it may be that what we see as 
the spectrum of a prominence at the limb is, in part, that of 
the vapour descending to form a spot 


The Sunspot Perioa 


The next thing we have to do is to discuss the periodicity of 
the ¥atious solar phenomena, to which attention has already 
been directed It 1s worth while again to refer to the two very 
interesting and important curves in which Prof. Sporer has 
recorded the results of his own observations. 

When the spots are at their fewest the small number we do 
see begin in a high latitude N. or S., from 30° to 35°, as the 
Spots increase in number and activity we get, at the maximum 
sunspot period, the chief appearances observed in middle latt- 
tudes—about lat. 15° , and then the mcan latitude of the spot zone 
shill gets lower and lower, until at the next sunspot mimmum 
we get two systems of spots—one of them, lowest m latitude 
{about 8° N and S ), ending the first cycle, and another 1n lati- 
tude 30° beginning the next These are the salient features of 
the periodicity to which we have now to confine our atiention. 

It has been previously pomted out that there are other 
periodicities with a much shorter period than eleven years, 
certain changes are seen to occur among the quiet promnences 
Still this i the main penodicity with which we are famihar on 
the sun , and what we have now to do 1s to endeavour to sec 
whether we can follow all the phenomena im their changes 

The two last maxima occurred in the year 1871 and eleven 
years afterwards in 1882 and some time after that year At thoe 
tumes we got the greatest amount of spotted area and the most 
intense solar action Simularly the two last periods of minimum 
activity were in 1867 and cleven years afterwards in 1878 

Now, tn order to investigate this question in the most satis 
factory manner, I think, ani I doubt not you will agree with 
me, that we should begin with the s mplest case. 
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Zhe Afinunum 


The simplest case 15 evidently that in which the sun 

uietest, At first sight it may appear a httle hazardous to talk 
about the sun being at its quietest; but we hnow, as a matter 
of fact, that there is a tremendous difference at different times 
in the solar activity along the lines to which reference has been 


sun at its quietest, what phenomena snall we see r 

__-.. WHl be very few of the ordimary tree-hke prominence> 
anywhere on the sun, and especially will there be a dearth of 
them near the poles and near the equator. 

There will be facul, but the faculx will be dim, they will 
not present the bnght appearance they generally do, and what 
there are will be mostly confined to the regions of latitude com 
prised between 20° N. and 20°S . 

If by means of a spectroscope we attempt to determine the 
chemical matenals in the chromosphere, we shall find just those 
five lines only to which we have referred in the spectrum as 
ordinarily visible—that 1s, four lines of hydrogen, and one fine 
named D,. 

Practucall king, there will be no spots visible upon the 
disk ; the disk will appear to be perfectly pure, almost equall 
illuminated throughout, barring always the darkening tow 
the limb. s s e 

there are no spots, or only very small ones in high lati- 
tudes, there will be, we can easily understand from w has 
aE wenn Rew saeweerrsew pone en 

searching right round the limb of the sun will gather no 
‘idlowtions of tiolent action—no region giving us many lines— 
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ie Br t aimple spectrutn of hydrogen to which | 

What, then, is the appearance put on by the corona if we 
can manage to gét an idea of a corona at the minimum ot 
period? We see, the moment that question 4s xu sted, ‘how 
excessively important it is that all eclipses should observed, 
whether they occur at the maximum or the minimum of the 
solar activity. Fortunately, smee the year 1860 these wonder- 
ful phenomena have been observed with more or less diligence ; 
and since the year 1871—that is fifteen years ago now-—with 
few exceptions, not only have those eclipses been observed! by 
the eye with great care, but photographs of the extremest value 
have been obtained 

Unfortunately, that first minimum to which I have referred— 
the minimum in 1867—took place practically before the genetal 
introduction of this perfect photographic record of eclipses ; 
and there is no good photograph extant of that eclipse; but 
fortunately, good photographs were secured of the eclipse of 
1878. You can imagine our American cousins did not let an 
opportunity Itke that of advancing knowledge slip; and the 
result was that the whole land along the line of totality 
bristled with telescopes and cameras, which did their work in 
an admirable way So that in the eclipse of 1878 we did get a 
photographic record, that 1s to say, an absolutely trustworthy 
record, of the appearance presented by the sun’s corona at the 
minimum sunspot period If it were not so, I should have 
hesitated to show you the drawing made in 1867 , but I think you 
will say, when I show you these records together, that the draw- 
ing in 1867 1s so like the photograph taken in 1878 that on that 
ground alone it 1s worthy of extreme confidence ; and if we can 
accord such confidence to it, we arrive at the very smportant 
conclusion that at two different sunspot minima the appearances 
presented by the corona were very much alike indeed 

At the minimum period the chief feature ts a tremendous ex- 
tension of the corona in the direction of the solar equitor. At 
both the poles, north and south, there 15 2 wonderful curving 
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Fic. 19 ~Outcurv ng at the solar poles ( 878). 


right and left, this outcurving having been one of the most 
exquisite things which it 1s possible to imagine 
‘here 1s further evidence indicating that the equatorial 
extension on the photograph may only after all have been a 
art of a much more extended phenomenon, one going to almost 
incredible distances—con-idering 1t as a solar atmosphere—from 
the sun itself 
It has already been stated that at that eclipse one observer 
took extreme precautions to guard his eyes from being fatigued 
by the light of the inner corona, which sometimes is s0 bright 
that observers have mistaken it for the limb of the sua itself. 
What this gentleman, Prof. Newcomb did, was to erect + s-rean 
which covered the moon anda space 12’ high round it. 
sult was, that as soon as he took his station at the commen 
of totality, he saw a tremendous extension of the sun's equator 
on both sides the dark moon, the extension being arenes tie 
that recorded im the photograph. It does not ae = 
photograph gives us the totality of the extensions if may 
that the extended portions may have been #0 delicately Hlumin- 


Id not impress their image on t 
ated, that they woul no ving which that plate was 
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by Prof. Newcomb and myself—we were practi- 
‘gaily close together at a height of 7000 feet—other observers 
were viewing the riley from Pike's Peak, some few bundred 
miles away, at a height of 13,000 feet You can imagine the 
parity of the air at that height; there was not too much of it— 
so little in fact that some observers had to go down. These saw 
the corona very well indeed ; .and one or two observers, without 
taking the precaution of putting up a screen, saw an extension 
almost comparable with that recorded by Prof. Newcomb 

That, then, we must take to be the undoubted result arrived 
at during the eclipse of 1878, which happened at the last sun- 

x minimum, We have a tremendous equatorial extension , 
that is the great feature, and it 1s proved by photographs. 

The drawing made in 1867 gives us the same result We 
— get the equatorial extension east and west, and the wonder- 

outcurving nght and left from the sun’s poles, 

Hence, then, we .must associate a corona of that kind, 2 ¢ 
having a considerable equatonal extension, with that quiet con- 
dition of things at the sun, during which metallic prominences, 
ppberretd prominences, faculz, and spots show a minimum of 
act a 

You will remember that we saw from the sunspot curve that 
from minimum to maximum It mounts rapidly, reminding one of 
a steep cliff. We have in fact only three years from minimum 
to maximum, while we have eight years from maximum to 
minimum 





The Approach to Maxunum 


We have then next to consider the solar condition between 
minimum and maximum. We must suppose ourselves to be 
half-way up the steep part of the curve that connects the maxi- 
mum with the minimum In this case we find a greater activity 
in all directions The hydrogen—or the quiet— prominences are 
more numerous The faculz are brighter. If we now examine 
the chromosphere we find hydrogen and ID ‘are not the only con- 
tituents—we get those other short lines added of which Prof 
Tacchini ha. gtven us such a valuable list, among them chiefly 
being those three lines of magnesium which are designated 
6, 6*, 64, That 1s the chemical difference between the chromo- 
«phere of the sun at this time, and the first period at which we 
conadered it The spots also are more numerous, and what 
spots there are we have in a lower latitude , instead of making 
their appearance in latitude 35°, they will be nearer latitude 25° 
—they will have come down 10° from the solar poles towards 
the equator ‘These more numerous spots will alsa be constantly 
accompanied by metallic prominences, and the number of lines 
visible as bnght Ines in these prominences we shall find in- 
creasing as the observations are made month after month 

Low about the outer atmosphere of the sun? Well, remark- 
able changes begin to take place in it too In considering the 
minimum corona I said nothing about its spectrum, for the reason 
that I washed that wonderful bilateral and symmetrical and simple 
form to nvet the attention But now at 1s mght that I should say 
that one of the chief changes between this corona as the maximum 
is approached and the minimum one 1s not only the change of 
form to which I shall have to draw attention, bit a change in 
the spectrum, At the minimum sunspot period the corona gives 
exactly, or very nearly exactly, the same spectrum as the lime- 
light or a jet of gas—we gel very nearly a continuous spectrum 

e chief difference between the spectrum of the corona, then, 
and the spectrum of the gas jet, 1s that in this continuous corona 
dba certain dark lines wall be seen, but no very obvious bright 

nes are there. We therefore have to come to the conclusion 
that at the minimam the corona is not chiefly gaseous in its spec- 
trum, but that it consists of solid particles to a very large extent ; 
and that these solid particles are not only competent to reffect 
light, but that they actually do reflect light coming from the 
lower portions of the sun ; and im that way we account for the 
presence of the Fraunhofer lines. 

But when we come to the second period we are now discuss: 
ine these change to a very large extent; the spectrum is no 
onger continuous ; bright lines fh to make their appear- 

and with this ng-in of bright lines conves m a greater 


And then as to the form. The di is copied from a 
drawing taken in the year 1858, at exactly the sont peat to 
Hiusteate atty change which may have taken p'ace on the ap- 
~—~-4 40 maximam. Unfortunately it is not « photograp 
- ~~— Who lectur: in this theatre twenty or a hundred years after 
ins will-be under many better conditions than we are, because 
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they will have a more complete series of phot to reser 
to; but in the absence of photogra: biwe wed aioe bee 
can. Strange though the drawi it brings together so many 
features seen in other eclipses, that there is very little doubt 
that it_is near the truth, However that may be, it must be 
acknoWledged that between the last drawing you saw and this 





Fic. 20 ~Corona of 1878 


there 1s a most enormous difference. The remarkable pout 
about 1t 1s that we have no special feature in the equatoriak 
zone > we get a streamer here with very strange outlines, and 
we get another there, but the pornt of this drawing 1s that we 
get in middle latitudes, north and south, four wonderful luminous 
cones, and the amount of light and structure in the corona has 
increased to such an extent, that that exquisite, that beautiful 
tracery and double curves—curves east and curves west—we saw 
at both poles at the minimum, are now hidden 1n a strong 
radiance So much then for the second act, so to speak, mm this 
solar drama 


The Maximum 


We next deal with the maximum period when all the solar 
forces are working full time, and when we get both in prominences. 
and in spots, and indeed in every outcome of action that we can 
refer to, mdications of the most gigantic energies at work, and 
the most wonderful changes produced ; enermes and changes dis- 
played from one pole of the sun to the other When we come 
to this period of enormous action, we shall find that, although it 
becomes more gencral in one sense, it 1s really more limited m 
another 

The ordinary | rominences, mstead of clinging to the equator 
as they have done previously, are now found to be most frequent 
at the solar poles, the facule are bnghter and more spread over 
the colar surface than they have ever been before The chromo- 
sphere 1s ncher 1n lines, 

The spots occupy broad zones, the mean latitude being m 
about e N. and S. No spots near the poles, no ts 
near the equator, but spots indicating enormous activity and of 
enormous area, surrounded by gigantic faculse, will be seen 
following each other in these zones We shall find every one 
of these indicators of solar activity accompanied by enormous 
prominences It 16 at this time we cet the greatest velocities 
of upthrow in the prommences, and the grea‘est indications of 
tremendous downward velocity in the vapours which form the 
spots. Itis at this time we get the spots nddied by bridges of 
intense brilliancy, full of veiled tints, red, yellow, blue, and 
violet, and all those other more delicate and beautiful . 
nomena described by M. Trouvelot and others, to which I 
have drawn attention. 

How about the outer atmosphere of the sun? What has 
happened to that? Here, fortunateiy, we have the pig ie aed 
records of two years—of two maximum years—to study In 
records there 18 no doubt that we have a thing which is abso- 

lately and truly solar, for the reason that the photograph has un 

doubtedly, 1 chink, sifted out what may be considered as dae £0 
non-solar causes. I say this distinctly, because J was fortanate 
enough to see both of these one in Teds, and ome 38 
| Reypt, and certainly there were things which I saw with the 
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naked eye which one does not see in the photographs. ‘We will 
consider the eclipse of 1871 first. 

We see in a moment that we have something here at the 
maximam sunspot period different from what we have had 
before. To compare it with the record of the  htesing 
minima tt 3867 and 1878. Ales of having streamers sted to 

or, exist in hi tudes, and instead of havi 
thean Hauler to Tour chief maxima, as we hai in the year ater 
the minimum in 1868, the energy is now so great that they 
practically extend to every part of the sun. 

The directions of the lines of force, as they may be called, 
are very various: there are straight rifts; there are curved 
boundaries ; here another streamer 1s curved bodily, and so we 
go on. We must always remember that in this photograph 
what we see is, after all, a projection. We have the spherical 
moon in front of the spherical san, from which these streamers 
project in all longitudes—some steaight towards the earth, the 
‘taps of which are seen over or under the moon, some more side- 
ways from parts of the sun nearer to or further from the eye than 
the central section, £0 that the unravelling of the appearances 18 
very difficult, especially if the eclipse happens when either the 
#an's north or south pole ts tipped towards us or away from us 
to the greatest extent, 

So much for 1871: im another eleven years we have 
another maximum—that of 1882—~an eclipse seen in Egypt. In 
this case we find the activity more general than in the former 
one. The top and the bottom of the m represent the 
north and the south poles of the sun as before, bat we see 
now that the streamers are more broken up, and furthermore 
that the mfts visible round the north and south pole at the 
previous maximum are entirely covered up—not that the nifts 
were not there, but that one could not see them 1m consequence 
of the extreme brilhancy of the streamers that were thrown 
towards the eye from the sun between us and the plane passing 

h the solar poles 

Independently of that, 1t is easy to recognise that there 1s & 
tremendous family hkeness between the photographs taken at 
both maxima, whereas there 1s the greatest possible difference 
between either of them and the drawings or photographs taken 
at the mimimum sunspot period. If we accept that, that is a 
very great step gained. 

After Maximum 

We need not, after what has gone before, take up any more 
tume, which 1s short, by discussing the yradual descent to mini- 
mum. I say the gredua/ descent because we know tnere are 
more years c nsumed in going from maximum to minimum than 
from minimum to maximum. 

Of course all the various energies slacken down, the mean 
latitude of the spots and metallic prominences still getting 
lower till they reach lat. 8° N and S , then another series of 
spots breaks out in lat. 35° N. and S, and the whole story 
begins anew 

Summary 


Now let us deal with the results we have arrnved at. At the 
mum period the continuous spectrum of the corona gives 
way alm ost entirely to a spectrum of bnght lines When I say 
gives way almost entirely, I mean so far as this the stnking 
thing when you observe the spectrum of the corona at the maxi- 
prerelease is asenes of brilliant hhnes, or of brilliant circles, 
mg as we use a sit, or simply look through a 
— and the brillhancy of the spectrum seen between these 
mes or rings is small compared with the brillancy of the 
lines or rings. That indicates that the temperature of the gases 
in the corona 1s greater than the temperature of the other sub- 
stances, and of course 1s very much higher than it is during the 
time of the minimum, when the gases do not meke themselves 
visible, and, as I said before, the chief spectroscopic effect 
obtained is the continuous spectrum with dark lines here and 
there, showing that some part of the light 1s derived from cooled 
solid particles which can and do reflect light from the subjacent 


phot 

To with results, and to brmng them together as sharply as 
may be, we find, first, that the dimness of the light and absence 
of ht lines at the minimum shows that the outer atmosphere 
of the sun 1s cooler at the mimmum sunspot period When I 
wag in America in 1878, at the period of minimum to which we 
have referred, I saw at once that the corona was not anything 
dike so brilliant as I had seen it previously in 1871 in India. 
Eveotualy, when the observations came to be discussed, the con- 
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clusion arrived at was that the brilliancy was not one-seveath of 
what it was at the previous maximum, There is @ very con- 
siderable difference which no one can mistake who observes one 
eclipse after another, . 

_Secondly, when the corona ts thus cooler, and therefore 
dimmer, an extension in the plane of the sun’s equator is seer. 
A question arses here whether this extension is not seen at 1 
maximum because the eye is so much affected by the very 
brillant corona? That is a subject which wifl require to be 
mvestigated in subsequent eclipses. 

Thirdly, there are plenty of m:nor prominences at the mini- 
mum sunspot period ; there are no spots, or very few. 

Fourthly, the lower temperature, and therefore relative 
quiescence, of the solar atmosphere seems to depend on the 
absence of spots. That 1s an important matter; and the point I 
wish to make is this: the quietude cannot depend on the absence 
of prominences, because they are there—not so many of them, 
but still some prominences. 

Fifthly, when the spots begin mn these higher latitudes, 30° 
or 35°, a8 we have seen, we get the first brightening of the 
corona, 

Sixthly, the coronal streamers follow the spots—by which I 
mean that the cones and coronal streamers put on their greatest 
intensity according as the spots have moved nearer to the se lard 
When we have the minimum sunspot period, you can hardly 
call that equatorial extension a streamer at all, because it is 
so very dim ; and further, I take st, it is really of a different 
nature and origin. 


The Crveulation tn the Sun's Akmosphere 


If we make an attempt to discuss the ctrculation of the atmo- 
sphere, a question which we acknowledge to be an extremely 
difficult one, we must bear i mind the enormous difference 
between solar and terrestrial conditions When a portion of 
the earth’s surface is heated in a whole zone—as the equator 
is in the tropics—by the sun, you see the heat is outside, an 
ascending current 1s formed, and winds from north to south set 
in For instance, af we consider the equator, and suppose the 
sun to be over it, we get the earth’s atmosphere over that region 
more highly heated than those parts of the atmosphere near 
either pole; and the result is, we get an indraught current in 
that way, both from the northern and southern hemispheres. In 
consequence of these two currents meeting and beginning their 
ascent at some distance from the equator, we get a belt of calms, 
of reduced pressure, and we get almost perpetual rains. 

Now, you see, that 1s all very well as a prece of terrestrial 
meteorology, but it is of no value to us from the solar point of 
view, unless it sets us thinking how very different the conditions 
are 

The sun cannot be heated from the outside. We have seen, 
in fact, that one chief point about the sun is thut it is cosled 
on the outside, that masses of gas going up to tremendons 
alitudes eventually arrive where the atmosphere 1s cold and 
quiet, and where they again take on the solid or quid forms, 
when they begin to go downagain Now the sun, if it is heated 
at all, must be heated from the inside What do I mean by the 
inside? I mean—seeing that the phenomena we have been dis- 
cussing in these lectures take place outside the photosphere-—that 
the inside must be something below the level of the photosphere. 
Now what form must that heat take? It will take, as undoubt 
edly we see in the metallic prominences tt does take, the form 
of the eyection of the tremendously brilhant and incandescent 
vapours. How are the-e produced? Something must produce 
them; they do not ascend of their own sweet will, or they 
would not come up so locally as we see them. 

We get this fact most indisputahly, which I hope I have been 
able to make quite clear, that these ascents of vapours from 
below the spot always accompany the spots, and they 
always follow the spots in time. Then 1s it not reasonable to 
suppose they are produced by the spots? You remember I 
objected to the word ‘ eruption” m connection with these pro- 
minences. 1 do not so much obyect to the word ‘' explosian, 
for I cannot understand how if its get twenty million tone of 
meteorites rai, eiggite in a particular latitude of the sun, and 
plunging into the photosphere—I do not understand how 
there must not follow after that the most gigantic and terrific 

10n, driving heated gases vie hundreds and thousands of 
miles into the u air ong the ine of least resistence, and 
disturbing the Photosphere months afterwards, Now that 
really does seem to be the plain English of what happens. 
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‘1 have teld you that in the origin of the spots the firat disturb- p with two cylinders and intermediate condenser, the water 
agnet' is the formation of a ‘ew Ritts openings probably by the bea: admitted to the ice-forming vessels in fine streams, 80 as 
ar aced quard of the falling solid material. In a few day, by | to offer a large surface for evaporation. The sécond, or com: 
poet downpours, these develop into a spot. This spot | pression-process, is used with liquids whose vapours condense. 
followed by a metallic prominence sending up the masses of | under pressure at ordinary temperatures, The first 2 
= at the rate, lear be, of 250 miles a second—a rate Prof. ' employed, though in some respects crude, is yet the parent of 
has obse ; and after that the facule: appear. I throw | all compression-machines used at the present time, the im- 
that out because the greatest prominences are associated provements being zenerally in matters of constructive detail. 
with the test spots; the spots begin the disturbance, and | The water to be frozen was placed in a jacketed copper pan 
the radiate from the point where we first see the disturb- | the jacket being partially filled with the volatile hquid, and 
ance, which, I repeat, the spot begins, ully protected on the outside with a covering of non-con- 
‘We see, then, that on the sun the action will be almost just rahe Hae ore A pump drew off the vapour from the jacket, 
the opposite of what it ison the earth. We get first of all the | and delivered it compressed into @ worm, around which cooling 
descent of cooled matter on to the part of the sun where the dis- | water was circulated, the pressure being such as to cause lique- 
turbance begins. faction. The liquid collected at the bottom of the worm, and 
Here we get ascent in consequence of greater heat outside. | returned to the jacket through a pipe, to be again evaporated. 
At the sun the greater heat rnside the sun 1s liberated by the | Most modern machines comprise a refngerator, a water-jacketed 
splash and explosion of spot-producin matenal. pump, a condenser, and ice-making tanks containing moulds or 
Now, when the material falls in the way we have indicated, | cells, around which brine cooled to a low temperature in the 
we shall get, if the idea 1s true, a considerable temperature in | refrigerator is circulated by means of a pump. The working 
the region above the fall accompanying the return current inj pressure in the refrigerator depends upon the reduction in 
the shape of prominences, We may probably also get a current | temperature desired, the higher the pressure the greater being 
in the lower atmosphere set up towards the north and towards | the work that can be got out of any given capacity of pump. 
the south, and another thing we shall certainly get will be a tre- | The hquefying pressure mm the condenser depends on the tempera- 
mendous brightening of this part of the solar atmosphere. ture of the cooling water, and on ‘the quantity that is passed 
One of the t differences between one part of the solar | through in relation to the quantity of heat carried away ; this 
atmosphere a, another depends upon its temperature; 0 that | pressure determines the mechanics! work to be expend To 
you must imagine that the moment we get any great change in produce transparent ice, the water has to be agitated during 
the temperature of any part of the atmosphere we must get a | freezing, so as to allow the air to escape. Various —- 
great change in its brilhancy, even in the higher regions . this | media have been used, such as ether, sulphur dioxide, 
may explain the streamers. anhydrous ammonia. The third is known as the absorption 
if there are these lower currents towards the poles there will | process* the principle employed 1s chemical or physical rather 
probably be upper currents away from them which may in some | than mechanical, and depends on the fact that many vapours of 
way locate spot-forming material over the spot zones. Onthis | low boiling-point are readily absorbed by water, but can be 
subject, however, which, though one of the most important | separated again by the application of heat to the mixed liquid. 
in solar physics, 1s one in which we see our way least clearly, I | Taking advantage of the fact that two vapours, when mixed, can 
have not time to enter J. Norman Lockyer be separated by means of fractional condensation, an & 
(Zo be continued.) machine has been bronght out in which the distillate was very 
: nearly anhydrous. Ordinary hquid ammonia of commerce was 
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a ee and a par vapour a een and blog was ily 

? . oft. means of vessels termed the analyser and the rectifier, 

THE INSTIT ONIN ra 2 pecans the bulk of the water was condensed at a comparatively high 
temperature and run back to the generator, while the ammonia 

THE Institution af Mechanical Engineers held their annual | passed into a condenser, and there assumed a liquid form. The 
meeting, under the presidency of Mr. Jeremiah Head, at | nearly anhydrous quid was then evaporated in the refrigerator 

the Theatre of the Institution of Civil Engineers, on the 6th | 1n the ordinary way ; but, instead of the vapour drawn off 
and 7th inst. by a pump, it was absorbed by cold water or weak liquor in a 


Mr. T. B. Lightfoot read a paper on refrigerating and ice- | vessel called an absorber, which was in communication with 
making machinery and appliances. He commenced by de- | the refngerator, and the strong liquor thus formed was pumped 
scribing a complete refrigerating machine as an apparatus by | back to the generator and used over aga. In the fourth, 
which heat is abstracted, in combination either with some system | which is known as the binary absorption system, liquefaction of 
for renewing the heat-absorbing agent, or, as 1s more usually the | the refrigerating agent 1s brought about partly by mechanical 
case, with a contrivance by which the abstracted heat 1s rejected | compression and partly by absorption ; or else the bay alr 
and the agent 1s restored to 2 condition in which it can again be | agent itself 1s a compound of two liquids, one of which fiquefies 
employed for cooling-purposes. at a comparatively low pressure, and then takes the other into 

first method by which heat 1s abstracted by the rapid | solution by absorption. An interesting application of this 
fusion of a solid is probably the oldest. It depends upon the | system has been recently made by Raoul Pictet, who found that, 
very atrong tendency of mixtures of certain salts with water or | by combining carbon dioxide and sulphur dioxide, he could 

and of some salts with ice—which form hquids whose stain a liquid whose vapour-tensions were not only very much 
freezing-points are below the original temperatures of the mix- | less that those of carbon dioxide, but were actually below those 
tures—to pass into the liquid form, heat 1s absorbed more ; of pure sulphur dioxide at temperatures above 78° Fahr. This 
quickly than it can be supplied from wythout, and the temperature | very remarkable and unlooked-for result may open up the way 
consequently falls This method has been mamly employed | for ere economy in 1ce-production. 
for domestic and laborato pre . The third nrethod 13 that in which machinery 1s used by which 

When heat is abstracted by the second method, that is, by gas 1s compressed, partially cooled while under compression, and 
the evaporation of a more or less volatile liquid, other things | further cooled subsequent expansion in the poeane of 
heing , the liquid with the highest latent heat will be the | work, the coole being afterwards used for abstracting heat. 
best re because for a given abstraction of heat, the | This method has been much employed of late under the 
least w of liquid will be required, and therefore the power | ttle of “ Cold-air machines” for preservation of meat and 
e in working the machine will be the least. There are | other perishable food. The author has designed machinery of 
four different kinds of processes employed. this class, in which a weight of 1000 Ibs of air per hour can be 

The frst, in which the refri ratlog agent is rejected with the | reduced from 60° above to 80° below zero Fahrenheit, with cool- 
heat it hes acquired, is generally known as the vacuum process. | ing water at 60° F., with the expenditure of about 18 indicated 


Water, the only agent cores to be employed, must be | horse-power. The aur after being compressed in the compresser 
reduced to & preseure below o'o%s Ib, per rane inch, which 1s pases to the coolers, which consist of a couple of vessels con- 
the pressure of water-vapour at the temperature of melting | tainmg tubes, through which water is ed by a pump. 


oe, A as employed, combined with a vessel con: | The compressed air passes through one cooler and returns 
taining strong sulphuric acid. pgs absorbing the vapour from the | through the second, being cooled to within 5° or 6° of the initial 
air i hg ‘over, and sb assisting the pump. Lately an unprove- | temperature of the cooling water, which circulates in a direction 
went bas been effected in this process by the employment of a | opposite to that of the air. From the coolers the air passes to 
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the expansion cylinder, and after performing work upon the 
piston, and returning abnut 60 per pais of the power od 

its ression, it is exhausted, having been cooled down 
from 70° to 90° below sero Fahr. es its applica- 
tion te the im tion of dead meat, live cattle, &c., an inter- 


on was made last year in the constriigtion of a 
t ha hill in Stockholm, in the excavation of which, 
some ground was met with, seared of gravel mixed 
with clay and water, which it was determ to freeze, The 
ippermost end of the tunnel next the face was formed into a 
freezing-chamber by means of partition walls, which were made 
of a double layer of wood filled in between with charcoal. The 
hs erie of the freezing-chamber was generally from 6° to 
15° below zero Fahr after twelve hours’ running, but soon rose 
to freenng eo when the men began to work The tunnel 
was driven through its i of 80 feet with entire success, the 
daily progress averaging about 1 foot. 

A paper on the distribution of the wheel-load in cycles, 
illustrated by means of fifty-six figures, was read by Mr. J 
Alfred Griffiths. The author gives the following five points of 
efficiency as applying to cycles generally, viz reduction of dead 
weight by the avoidance of very large wheels and of heavy or 

y ornamental or unnecessary framing , reduction of resistance 

y avoidance of very small wheels, and by employment of the 

best designs im bearings and in driving-mechamism for the 
diminution of wternal friction ; perfection of load distnbution by 
entire avoidance of wheels that neither transmit motive-power 
nor assist the steering, and by concentration of the load on the 
dnving-wheels and reduction of that on the steernng-wheels , 
stability when at rest and when in motion on the straight and 
round curves, when on a smooth sarface and also on a rough 
and lumpy road, and when the brake is apphed either suddenly 
or ly; a ment of load and driving-mechanism so 

the distribution of the wheel load shall be as good on ris: 
or falling xents as on a level Tables of dimensions an 
distribution of wheel-load were appended 

A paper on the raising of the wrecked steamship Peer of the 
Realm, which was effected by the platforming method, and with- 
out the aid of divers for any pet of the operation, was read by 
Mr. T W. Wales, of Cardiff. 
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Gzrorp —The Council of Somerville Hall have decided to 
build additional rooms for twenty students. Two Entrance 
Schalarships of 35/7 and 4o/. a year are offered for competition 
on May 25. 
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SCIENTIFIC SERIALS 


Ameruan Journal of Sctenge, March —Examination of Dr 
Croff’s h ests of geological climates, by Dr. A. Woeskof 
The author subjects Dr Croll’s theones to a searching criticism, 
traversing all Ins fundamental pnnciples. The statement that 
the ocean must stand at a higher mcax temperature than the 
land 1s shown to be quite erroneous, the oceans which receive 
eold currents from Polar seas, and even seas hke the Mediter- 
ramean and Red Sea, which recetve no such currents, roan a 
mean rature considerably lower than the continents. His 
whole system of estimating temperature breaks down when 
seriously tested, the errors being enormous, in some cases up- 
wards of 100° F , or greater than the difference of annual tem- 
perature between the equator and the North Pole His hypo- 
potheses, although brilliant and fascinating, cannot be accepted, 
the mam pomts on which they rest bemg opposed to the most 
certain teachings of meteorology, and the whole fabric in sts 
explanation of glaciation and geological climates generally being 
entire! —Ten fril movements in Cucuréivla maxima 
and Cc. Pepo (concluded), by D P. Penballow. The author 
concludes generally that growth 1s oted by an increase of 
temperature and humidity, but may be retarded by an increase 
of temperature when other conditions are unfavourable. It 1s 
also retarded by excessive transpiration, while the conditions 
favourable to growth, arising from temperature and humidity, 

cause owth during the day in to the re- 
carding influence of hight. PB yosteirigee of Heal rg eae 
tads, being phenomena owth, are modifi whatever 
variations of condition aliect growth. —Note on a method of 
measuring the surface-tension of liquids, by W. F. Magie. It 
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is shown that Poisson's formula determinin ma 
heizht of a farge liquid drop standing ai evel piste hold: 
good, without any change, for a bubble of air formed ins Haale 
under a level plate.—-Remarks on W. B, Rogers's “ gy 
the Virginias ” (continued), by J. L. and H.'D. Campbell, it 
this Sate paper the authors deal with the most salietit 
poiats in the higher formations of the geological system of Vir- 
ginia and West Virginia. Their remarks, based maigfy on 
porsoeal observation, are intended to be supplementary to 
r. Rogers's comprehensive treatise on the geology of this 
region.—Observations on the Tertiary of Mississippi and Ale- 
bama, with descriptions of new species, D, W. on. 
An important result of these observations is the extablishment 
of the relation of the Jackson beds to the Orbitoides limestone 
and marl beds of Byram Station, The new species, which sill 
be figured in the forthcoming Report of the Geological 

of Alabama are. Verticordia eocensis, apparently the first Verti- 
cordia descnbed from this epoch; and Swlia (Hansinea) 
aldricht, an elongate oval shell resembling Bulla giaphyra, 
Desh —On the area of Upper Silurian rocks near Comwall 
Station, Eastern Central Orange County, New York, by 
Nelson H. Darton The paper contatns a careful study of the 
Towsend Iron Mine district and vicinity, where a small mass of 
Lower Helderberg limestone has been protected from the gene- 
ral denudation bya firm backing of coarse strongly cemented 
sandstones. The whole forms a ridge running just west of 
Cornwall Station, its more prominent geological features being 
shown on the accompanying map. 


Rivista Saentrfico-[ndustriale, March 1§ —-UOn the crepuscular 
lights that followed the Krakatdo eruption, by Prof Alessandro 
Sandrucct The author surveys with Hirn the various theortes 
prove to explain this phenomenon, and rejects thera all as 
nadequate, or else based on impossible assumptions, He con- 
cludes that for the present the after-glows must be classed with 
the numerous effects the causes of which have not yet been 
fathomed.—On the origin of atmospheric electricity, by Prof. 
Ling: Palmier: A simple experiment 1s described, by which at 
ws clearly shown that positive electricity 1s generated by the 
inoisture of the air, when it becomes condensed by a lowering of 
the temperature. This conclusion is reconciled with the theory 
recently advanced by Prof Edlund, of Stockholm, who argues 
that the electriuity of the air 1s derived from the earth by the 
unipolar induction of terrestrial magnetism, while tts return to 
the earth 1s caused by the condensation of the aqueous vapours, 
and especially by their conversion into the fluid state 


Rendwonuts del Reale Istituto Lombards, April + —Reptiles of 
the Orta-Kene1 distnct, Adrianople, by Prof. F Sordetl. This 
1s an account of the collection recently made at the southern 
fout of the Balkan Range by the Cavaliere Lutg: de Magistris, 
and by him presented to the Civic Museum of Milan. Of over 
twelve species of reptiles three only are found in the Po Valley, 
all the rest being of an essentially Eastern character, with a 
range extending from the Balkan Peninsula to the Iraman 
Plateau —Note on a fundamental theorem in the theory of the 
functions of a complex variable quantity, by G. Morera.—Strati- 

hic observations in the province of Avellino, by Prof. 
ae aramell: The paper contains a systematic ee, of the 
stratified rocks exposed by the cuttings of the Avellmo and 
Santa-Venere line of railway, and ranging through the whole 
series from the Lower Chalk through the Eocene, Miocene, and 
Phocene, to the more recent Quaternary formations. Account 
of a rare and interesting ornithological specimen, by Prof. 
Pietro Pavesi, The author deserhes a fine specimen of &ermicia 
leucopsts, Bechst., recently shot at Coranain the Po Valley, and now 
reserved in the Civic Museum of Pavia —On the rational curves 
in a linear space to any number of dimensions, by A_ Brambilla. 
—Meteorological observations made at the Brera Observatory, 
Milan, during the month of March. 
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LONDON Becht 

I Socie r) Ma: 4 — Prof, a ® wer, 
LL.D., -R. Bey Pres t, ie che chair.—Mr. E. L.. Layard, 
F.Z.8., exhibited a fine example of a rare Beetle of the family 
Cerambycidse (Macrofoma Aeros), obtained in the 7: Islands ; 
ann s series a spose’ of shells of the wig) a 
pee Mr. F. W, Styan, F.Z.8., relating to some Chinese 
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ais, of witch he had lately obtained specimens.—Mr. W. 
rate, yead. some remarks on four tare species of S ng: 
dey gf wie he had lately examined specimens.—Mr. F. E. 
Sey ard read 8 paper containing observations on the ovarian 
en ( 


Lepidosiren (P rus), and described the entrance 
Peiader oelts into the interior of the palace Poe bape ste 
these cells played an important part in the fo an of the 
pa ee. also sitamanseated a paper by Mr. J. T. 


Suan , an the mode of altachment of the ovum of the 
smelt (Osmerus sperianus). 


Paris 


Academy of Sciences, May 3.—M. Jurien de la Gravitre, 
resident, to the chair.—On the magnetic principle, by M. 
Mastart. The author's theoretical studies lead to the general 
inference that, in a magnetic and isotropic body of any form 
here are three rectangular directions for which the magnetic 
‘orce is parallel to the outer field with different coefficients, 
+A, and fz, ‘These coefficients possess the same properties as 
those of a sphere of shghtly magnetised anisotropic substance 
Zor steel the mean coefficient of longitudinal magnetse force 1s 
much weaker than for soft iron ; hence the increased importance 
of transverse magnetisation.-On the formation of oxalic acid 
in plants a study of Aumer acefosa (sorrel), by MM. Berthelot 
and André, The analysis of the dried seeds of this plant yielded 
2 0§ per cent. of oxalic acid, which 1s also largely present in the 
leaves and stalk, but to a less degree in the root.—Remarks on 
MM. Berthelot and André’s communication on the proportion 
and guantitative analysis of the ammonia present in the ground, 
which appeared in the last number of the Comptes rendus, by M 
Th. Schleesing. The author takes exception to MM Berthelot 
and Andre’s account of his process for effectmg the analysis, 
and also traverses the statement that arable land, when irrigated, 
ends constantly to liberate the ammonia of the ammontacal 
salts contained in it.—On holmine, or M_ Soret’s earth X, 
xy M. Lecoq de Boisbaudran This was a sealed paper 
recently deposited w.th the Academy, and now opened at 
the author's request It shows that holmine contains at 
least two metallic radicals.—On dysprosium (symbol Dy), by 
M. Lecog de Boisbaudran —Remarks on a work entitled 
‘“Science and Philosophy,” presented to the Academy by 
he author, M_ Berthclot —Observations on the new comet 
1886 a (Brooks I,.), made at the Paris Observatory (equatorial 
of the West Tower , by M. G Bigourd-n —On the spectrum of 
che Fabry Comet, by M Ch Irépied. In this comet, as in 
that of Encke, there appears to be a predominance of the 
gaseous elements on the one hand, while on the other sts spec- 
trum secms to show that the relative brightness of the nucleus 
bears no necessary relation to the degree of condensation of the 
cometary matter On the density of liquid atmospheric air and 
its constituent elements, and on the atomic volume of oxygen 
and nitrogen, by M. S Wroblewski —Practical method for the 
eparation of the Nicol and Foucault prisms (three :lustrations), 
by M. L, Laurent.—On the penctration of light into deep sea- 
water, by MM. H_ Fol and E. Sarasin) Irom the author’s 
experiments it appears that layers at a depth of 300 metres are 
illumined every day for the whole time that the sun remains 
above the horizon , at 350 metres light penetrates for at least 
eight hours daily Even after sunset the actinic rays seem to 
reach considerable depths —-On the combinations of phosphonc 
acid with titante acid, zircon, and stannic acid, by MM. P 
Hautefeulle and J Margottet The general conclusion of the 
author's researches 1s that the phosphates of titanic acid, zircon, 
aod stannic acid possess the atomic compositiun of the phosphate 
of silica, By employing phosphoric acid as a dissolvent they 
ran be obtained only under the octahedric form, while the 
= te of silica is obtained not only under this but under 
bree other forms incompatible with the first.—Action of 
vanadic acid on the ammoniacal salts, by M. A. Ditte ~On 
-he constitution of butter, by M E Duaclaux —On xenotime, a 
‘are mineral from Minas Geracs, Brazil, byM H Gorceix, This 
‘ubstance, which on analyms yields PhO, 35 64, YO + ErO, 
53:75, and insoluble residuum 0°4, appears to be a phosphate of 
‘trian and of a second earth, probably erbite —On the 
endothelium of the inner wall of the vessels im invertebrates, by 
M. W. Vi —On the existence im birds of a series of cephalic 
maglia of sympathetic character, cotresponding to the seg- 
pontary cranial nerves, by M. F. Rochas. —Researches on the 
tracture of the stomech in birds, by M. M, Cazin —On £nvo- 
miscucs » & parasite infesting the Carrinms menas crab, 
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by M. A. Giard —-On some phenomena connected with the 
division of the cellular nucleus in plants, by M. L. 
Remarks on M. Boutroux’s recent communication on an acid 
fermentation of glucose, by M. Maumené. The author shows 
that this acid differs in no respect from that already determined 
and described by him in the year 1875, under the name af 
“‘hexepiq’” 
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Physiological Society, March 26 —Dr Kossel communi- 
cated the results of experiments instituted by Dr. Schotten 
respecting the cholic acids. As was known, two different 
nitrogenous acids entered mto the composition of the bile, glyco- 
collic acid and taurochohe acid, which broke up respectivel 
1ato glycocoll and cholalic acid, and ito taurin and cholalie acid. 
The constitution of this azoteless acid, common to both, had not 
yet been determined It was, however, known to be different 
with different animals. In the bile of horned cattle two cholalic 
acids had been found, distinguished as taurocholic acid and 
choleic acid. In the bile of swine a third cholalic acid had been 
found, hypocholalic acid; and in the bile of geese, a fourth, 
chenocholalic acd = It was probable that still more cholalic acids 
would be discovered. Dr Schotten’s studies had for thew 
obyect the elucidation of the constitution of cholalic acd. By 
heating to 300° C_ he was able to split two molecules of water, 
and to obtain a body of an equal quantity of carbon, a less 
quantity of hydrogen and of oxygen. By subjection to a still 
greater degree of heat, from two molecules of the acid a molecule 
of water was separated, and a substance obtained consisting of two 
groups of atoms connected by an atom of oxygen. By treat- 
ment with anhydrous acetic acid Dr. Schotten estabhshed that 
cholalic acid was both monobasic and monovalent. Finall 
he investigated the composition of human bile from 350 gall- 
bladders, with a view to testing the statement that in human 
bile was contained a peculiar cholalic acid, the anthropocholalic 
acid of Herr Beyer Although at first he recetved the same 
results, viz. a salt of baryta containing much less carbon than the 
other cholahc acids, yet subsequently, by continued purification 
and transcrystallisation of the product, he came to the conviction 
that in the human bile only the taurocholic acid of horned cattle 
was present The results at first obtained of apparently different 
significance were due to the fact that the soluble barytic 
cholalate with carbonate of barium very readily formed insolu- 
ble double salts which were not easily split —Dr Biondi spoke 
on the imtermaxillary bone, and discussed the fact that the 
docirne set up by Gocihe, that on each side but one inter- 
maxillary bone was develope, namely from the frontal process, 
while the supeno: maxilla, on the other hand, was evolved from 
the maxulary process of the ssull, had, in the year 1879, been 
replaced by a new doctrine advanced by Hen: Albrecht. Ac- 
cording to tis new doctrine two inte:maaillary bones were 
developed on both sides, growing out of the lateral and median 
frontal process, and then coalescing with the superior maxilla 
from the maxillary process According to the older view, at 
present defended in particular by Dr. Kolliker, the hare-hp 
originated between superior maxilla and intermaxillary bone. Pro 
Albrecht, on the other hand, removed the position of the hare- 
hp to between median and lateral intermaxillary bone By 
way of proof for this latter view, the circumstance was ad 
duced that externally from the fissuie an incisor tooth was. 
regularly found. Dr. Biondi had examined a very lage number 
of normal and pathological skulls, and had followed the develop- 
ment in embryos of the faaal bones, Like Prof. Albrecht, he regu- 
larly found an incisor tooth externally from the hare-lip fissure, 
and, in the case of embryos, in the mtermaxillary bong two pots 
of ossihcation, whence were developed two separate intermaxil- 
lary bones. Between these two were situated the hare-lip 
fissure and that of the palate The views of Dr Biondi and of 
Prof. Albrecht deviated on the contrary very materially from each 
other respecting the place where the two intermaxillary bones 
originated In accordance with the spea\er’s views, the supenor 
maxilla and the ouier intermaxillary bone developed from the 
maxillary ebneaes while, on the other hand, the inner inter- 
maxulary bone sprang from the median frontal process The 
lateral frontal process did not reach so fardown. The hare-lip, 
in pout of fact, therefore, as had been maintained by earlier 
authorities, was situated between the maxillary and frontal pro- 
cess. The upper lip, 1a the opimon of the speaker, developed 
itself, in pertect accordance with the relations obiaining in 
respect of the superior maxilla and its alveolar margin, out of 
the maxillary process and the inner frontal process, while the. 


a3 
cutter frontal process formed the ale nasi, In respect of the two 
tatermaxillary hones on each side, the of which the 
speaker assomed along with Prof. Albrecht, Dr Biondi deviated 
from the latter in so far as that he had found, not an outer and 
inaer intermaxillary bone on each side, but an anterior and 
» The incisor teeth, as also the supernu teeth, 
_ Tr — in the sar pag . Dr 
astrat s address by preparations, drawings, and 
photographs he produced —-Dr. Poh!-Pmeus next gave a acppe 
tment to his address on the polarisation colours of the hair of the 
human head, adducing the seasons which determined him to Ia 
. down three types of colouring : the normal, the pathologic, an 
an intermediate type. It was nevertheless to be understood that 
a whole series of Srey hues intervened between the two 
extremes He further stated that, in accordance with his ex- 
perience, hair pathologically changed 1n its double refraction in 
consequence of stimulation from inflammation or from psychical 
excitement was long 1m returning to its normal condtion The 
speaker next described two experiments on a frog’s heart. When 
he removed from a frog the anterior part of the cerebrum, 
under avoidance of heavy bleedings, then set free the heart, and 
stimulated one or several sensory nerves of the body, he then 
observed that the systole of the heart was unchanged. Dunng 
the diastole, however, there appeared on the ram a chess- 
board-like drawing, and the diastole itself was interrupted in the | 
middle by an mtermission By stimulation of the vagis he was 
able to overcome this effect of the wntated sensory nerves. The 
second observation he communicated respected the local diastole 
which a considerable time sly had been noticed by others 
as well as by himself. © occurrence of this diastole under | 
local mechanical stimulation of tbe frog’s heart was always a 
very uncertain one Dr. Pohl- Pincus had now quite recently 
found that the local dilatation took place only when the stimula- 
tion was given during the second half of the systole. At the 
beginning of the systole, on the other hand, the stimulation had | 
no effect whatever, and during the dhastole it even gave nse to 
local systole The effects of the local mechanical stimulation 
lasted some tsme, and, besides the Jocal contraction or relaxa- 
tion, manifested itself mn a heightening of the diastolic or | 
Kpstolic state on each occasion at the stimulated spot. 


Physical Society, Apnl 2 —Prof. du Bors i ond spoke 
on the irreciprocal conduction of electncity found by him 1n the 
elecincal organ of fishes, and discussed the teleological signific 

ance of this property for the capability of fishes to discharge strong 
electrical currents outwardly (NATURE, vol xxxu1 p 407) —Fol- 
lowing up the address at the last sitting by Dr Kaur, Dr. Pein t 
«poke on some other more recent thermo-tats, in particular on those 
which effected the regulatton hy means of vapour pressure Inthe 
closed short leg of a manometer was a sini quantity of a flud 
readily ¢ ible of evaporation , above it was placed quicksil- 
vet, which filled the long leg ot the manometer The short 
leg of the manometer with the fluid referred to Jay in the bath, 
the temperature of which should be kept constant Did the 
femperature nse above the desired degree, then the quicksilver 
of the iaanomeler also mounted in consequence of the pressure 
of the vapour, and the flow of the gas to the flame got thereby 
” part shut off. The temperature than sank, the vapour con- 
densed, and the quicksilver in the manometer fell. To render 
the apparatus available at every over-pressure, the manometer 
was cut h and connected by x movab'e piece of tube As 
the material adapted for these flexible connections, the 
speaker recommended thin steel tube, which was coated over 
with lead, thereby rendering it easily phable and not lable to 
any clastic after-effect. The regulation by means of the long 
manometer tube was accomplished in an electrical way by an 
electro-magnet. The details of the arrangement of the thermo- 
stats in question were illustrated im part by models, in part hy 
drawings. As fluid for very low temperature:, a mixture of 
two hydrochlonc ethers was used ; for higher temperatures, a 
mixture of ether and alcohol; for temperatures above roo’ C., 
water; and for stil higher d of temperature, other 
fluids, With respect to the of these thermostats, 
the speaker adduced that he was able to keep a water- 


bath for a considerable length of time constant to within 
otometer 


0°02 C.—Dr. Konig laid before the Society a ; 
sent to him from Messrs, Yeates and Son, of Dablin, which 


y far surpassed the Bunsen ometer. It consisted 
two quadratic prisms of cast connected with each 
eg ree : é 


Rite Sik Stee two prism 
placed a silver Teaf or a tinfosl leaf, When light from one source 
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fell on the one prism, then clear whit nodount 
the diffused reflexions, The t wes aifig fo pinerteheae ik 


other only the metal sheet, other therefor 
appeared dark, If a second light was "placed oA gs ofher side 
then the other appeared likewise bright, By displace 
merit an @ scale the photometer could be b ints the ' 
tion in which both sides appeared equal! t. The 

from each other of the two sources of fight ve in that cas 
the relation to each other of the intensities, The speaker pro- 


posed some arrangements which would render this 

available for coloured hight as well. Similar proposals for thik 
pespose had already been made by De. Jolly.—Dr. Koniy 
urther made some supplementary communications on the ca 
recently discussed by him of anomalous colour-seemg arising 
from alcoholism. After determining that the occurrence of a 
neutral point in the spectrum was a perfectly certain proof that 
the eyes in question perceived only two fundamental colours, he 
investigated the extension of the colour curves by the employ- 
ing of mixed colours, and thereby obtained important results, 
which yt Ana to communicate to the Society in a complete 
form in May or Tune next. 
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OF PHARMACY 


Year-Book of Pharmacy, 1884. (London: J. and A. 
Churchill, 1884.) 

“f° HIS volume contains the transactions of the British 

Pharmaceutical Conference at Hastings in August 
#884, mn addition to abstracts of papers relating to 
pharmacy, materia medica, and chemistry, from July 1, 
1883, to June 30, 1884. The work 1s of course especially 
intended for chemists and druggists, but it also contains 
some information to general readers, and as this might 
be apt to be overlooked from the special nature of the 
work, we shall extract from it somewhat more largely than 
we might otherwise do. Amongst the most striking facts 
it contains is an observation of Sachs regarding the effect 
of light on plants, mentioned by Mr Williams, President 
of the Conference, in his address. This observation is 
not only interesting in itself but it appears to give a 
reason for the rules which the herbalists, centuries ago, 
laid down for the collection of medicinal plants, and which 
in modern times have been regarded as simple nonsense, 
and have consequently been abandoned The herbalists 
were particular about collecting their herbs at certain 


hours of the day or night, and even at special phases of | 


the moon We have not yet got any exact information 
regarding the effect of the moon upon the chemical com- 
position of plants, but Sachs’s observations show that the 
amount of starch present in the leaf of any given plant 
varies considerably under different circumstances. In 
direct sunshine and under otherwise favourable circum- 
stances, starch is formed very rapidly ; but it generally 
disappears entirely during the night, so that a leaf col- 
lected in the evening will prove full of starch, while 
another leaf of the same plant collected before sunrise 
will not show a trace But even in direct sunshine, with 
all the necessary warmth and moisture, the plant will not 


form starch if the air in which it 1s growing be depnved | kinds of alcohol 


of carbonic acid by means of caustic soda. The method 
of ascertaining the presence of starch in a leaf is very 
simple. ‘‘The leaf to be examined 1s first plunged into 
boiling water for about ten minutes, then taken out and 
digested in alcohol for about the same time (methylated 
spirit answers perfectly well) This treatment extracts 
the whole of the colouring-matter (chlorophyll), and leaves 
the leaf perfectly white. The leaf 1s now placed in an 
alcoholic solution of 1odine, and the presence or absence 
of starch is demonstrated in a few minutes The absorp- 
tion of iodme commences at the edges, and soon colours 
. the leaf blue-black if much starch be present, or brown if 
the quantity of starch be but small. The venation of the 
leaf appears as a pale network on a dark ground, render- 
ing it a very beautiful object, but all my efforts to preserve 
a specimen beyond a few hours have hitherto failed.” The 
¥: stig . the eau of starch in the leaves at different 
eriods ¢ twenty-four hours are peculiarly interestin 
as rendering it probable that the amount of alkaloidal 
or other active principles may also vary in a similar way. 
Since the publication of this book other researches have 
been made which tmnder such a vanation all the 


~ “"" inasmuch a they show that some of the 
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poisonous alkaloids formed by the putrefaction of albu- 
minous substances are sdentical with those occurring in 
some plants. 


In the chemical section of this Year-Book there are 


severa? articles on putrefaction-alkaloids or ptomaings. 

These alkaloids were shortly after their discovery sup- 

posed to differ in certain respects from the alkaloids 

produced by plants, but the points of difference on which 

reliance was at first placed in order to distinguish between 

alkaloids which might be formed in a dead body and 
poisons of vegetable origin which might have been ad- 
ministered for the purpose of producing death have now 
been shown to be wntrustworthy for this purpose. 
Amongst the most important of the researches on this 
subject are those of Brieger, some of which are abstracted 
in this Year-Book, and others of which have been since 
published in his works (“ Ueber Ptomaine ” and “Weitere 
Untersuchungen uber Ptomaime,” Berlin, Hirschwald). 
The abstract of another paper by Poehl in this Year-Book 
contains interesting information regarding alkaloids 
formed by the decomposition of rye-meal His results 
are that ergot and mould have a peptonising action on 
the albuminous matters of the meal The degree of 
putrefaction of albumens 1s directly proportional to their 
peptonisation. In the first stages of putrefaction the 
decomposition of albumens 1s greater in ergot meal than 
m mouldy or pure meal. But in the more advanced 
stages these differences are not so marked. Various 
alkaloidal products were obtained both from pure and 
tainted meal after they had been allowed to putrefy. This 
fact may be of considerable rmportance in regard to the 
action of alcoholic drinks. Guaresch: and Mosso in a 
paper abstracted in this Year-Book describe the methods 
by which they obtained from putrefying fibrine an alkaloid 
having an action similar to curare. In another work, 
which 1s not abstracted here (“Les Ptomaines,” Premiére 


| Partie, Rome, Turm, Florence, H  Loescher), they 
| mention that one of the difficulties they had to contend 


with was the presence of organic alkaloids in different 
If we consider that a great deal of the 
spirits used for ordinary consumption are made of so- 


| called silent spirit flavoured with various substances, and 
| that silent spirit is also used im fortifying wines, it is 


evident that the purity of this spirit 1s of very consider- 
able importance , but we beheve that silent spimt 1s some- 
times obtained by the fermentation of grain which has 
become mouldy or detomposed to such an extent as to be 
useless for food, and volatile alkaloids formed during its 
decomposition will pass over in the process of distillation, 
and being thus present in the spint so produced may 
injurtously modify its action. 

The most interesting of the other facts contained in 
this Year-Book are those which refer to the synthesis of 
organic alkaloids. Hofmann has shown that prperine, 
the alkaloid of pepper, can be built up from pyridine, a 
coal-tar base, and that piperidine, one of the intermediate 
compoun4s, which is also obtained with piperic acid when 
natural piperine 1s split up by potash, is probably a 
steppmg-stone to the formation of conine and atropine. 
It was mentioned in a former Year-Book that caffeine, 
the alkaloid of tea and coffee, can be prepared from theo- 
bromine, the alkaloid of cocoa, which in its tarn can be 
obtained from xanthine, a substance which is present in 
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beeftea or Licbig’s extract, and lastly, xanthine can be 
obtained from guanine, so that it seems not improbable 
that the manufacture of caffeine for medicinal purposes 
from Peruvian guano may be looked for as a consequence 
of the researches already made on the chemistry of these 
substances. 
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EUCLID REVISED 
Euchd Revised, contatning the Essentials of the Elements 
of Plane Geometry as given by Euchd in has First Stx 

Books, with numerous Additional Proposstons and 

Exercises. Edited by R. C. J. Nixon, M.A,, formerly 

Scholar of St. Peter’s College, Cambridge. (Oxford : 

Clarendon Press, 1886.) 

HE movement for greater freedom in the teaching of 
“elementary geometry than 1s consistent with a 
rigid adherence to Euchd’s Elements, which may be 
regarded as having taken definite shape with the forma- 
tion of the Association for the Improvement of Geometri- 
cal Teaching in the year 1871, gams strength surely, if 
mot rapidly. Of this Mr. Nixon’s book 1s one of many 
indications, notwithstanding his decision 1n favour of re- 
taining Euchd’s Elements as the basis of geometry. For 
this decision he assigns “¢wo substantial reasons of ex- 
pediency and convenience :— 

“(1) That an established order of geometnc proof 1s 
convenient for examination purposes ; 

“(2) A recognised numbering of fundamental results 1s 
convenient for reference ” 

He adds, “as co-operative reasons—the fact that there 
is no consensus of opinion among experts as to the supe- 
viority of any other scheme yet proposed ; and the senti- 
ment of repugnance at the thought of sweeping away an 
institution rendered venerable by the usage of more than 
2000 years.” 

It may be questioned whether Mr. Nixon's first reason 
“ of expediency and convenience” leads as a consequence 
to the retention of Euclid as a class-book. The experi- 
ence of the examinations of the University of London 1s 
held by many examiners as well as teachers to prove the 
contrary. But apart from this we would enter our protest 
against the subordination here, as so often elsewhere, 
assumed of teaching to examination, of teachers to ex- 
aminers. Examiners are doubtless strong, but teachers, 
if they will only combine and assert their convictions in 
practice, are stronger. We believe too that those who 
have most carefully considered the question of a rival 
order of sequence of geometrical propositions would agree 
that the best order in a logical arrangement does not 
seriously confitct with Euchd’s order, except by simpli- 
fying it. Rather, by bringing the proofs of each proposi- 
tion nearer to the fundamental axioms and definitions 
than Euclid does, it renders less assumption of previous 
propositions necessary for the proof of any given propost- 
tion. It stretches the chain of argument straight instead 
of carrymg it round one or many unnecessary pegs. 

Many instances of this may be found in Mr. Nixon’s 
own book. To mention one only— the proof which he 
judiciously gives of the fundamental proposition that 
% gimilar triangles are to one another in the duplicate 
ratie of their homelogous sides ” depends directly on the 
ist Proposition only of the Sixth Book, inatead of the 
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chain being carried round the unnecessary peg of the 15th 
Proposition, as it is by Euclid himself, 

Waiving, however, farther discussion of these general 
considerations, and granting Mr. Nixon his postulates of 
expediency and sentiment without farther cavil, we have 
no hesitation in thanking him for having produced x good 
and useful book. The conditions under which he has 
worked are such as to make st unsatisfactory to one who 
seeks for a natural and symmetrical sequence and group- 
ing of propositions forming a well compacted whole, but 
all the matenals are there for enabling the student, if he 
has sufficient patience, to make it for himself. The book 
is well furnished with important propositions not con- 
tained in the ordinary editions of Euchd, but various 
excrescences in the shape of addenda and lemmas have 
been necessary to accommodate them, and in these 
addenda those which are of real :mportance for after use 
are rather hidden amid a crowd of other consequences, 
interesting as results, but not necessary parts of the geo- 
metrical edifice. 

Mr. Nixon has, wisely as we think, distributed his 
axioms and definitions among the propositions, intro- 
ducing each one exactly when it is required, instead of 
commencing with the full series, but 1t seems to us a 
serious defect that they are neither numbered nor any- 
where collected together for reference. We are rather 
surpnsed that he has not taken the opportunity of 
revising Euchd’s editors, and reverting to Euchd’s 
division, into common notions and postulates, of what 
modern editions call the axioms and postulates; the 
common notions embracing those general axioms which 
are true for all magnitudes, while the postulates relate to 
geometrical magnitudes only and are the really essential 
basis of geometry 

While retaining the order of Euclid’s propositions, Mr. 
Nixon has very freely revised his demonstrations both in 
substance and in form. Where he has introduced new 
demonstrations, they are in all cases, we believe, im- 
provements. The famous fons disappears in favour of a 
proof founded on turning the tnangle about one of its 
equal sides til! it falls again into its onginal plane 
Philo’s proof of 1 8 1s adopted, and consequently i 7 
omitted as useless. In Book II. the diagonals of the 
rectangles disappear uclid’s propositions about the 
correspondence of equal chords, arcs, and angles at the 
centre of a circle are proved directly by superposition, as 
recommended in the Syllabus of the Geometrical Associa- 
tion, to which here as elsewhere Mr Nixon acknowledges 
his indebtedness, but he still retains the propositions 
about similar segments which we should have expected 
him to omit (as in the case of 1 7), as thereby rendered 
useless. Book V. contains the essentials of the theory of 
proportion, deduced from Euclid’s definition, in the form 
first suggested by De Morgan. In Book VI. superposi- 
tion is often employed, where Euclid makes a separate 
construction, but not invariably, as, we think, might have 
been done with advantage 

We are less satisfied with the form of Mr, Nixon's 
demonstrations than with their substance. He objects 
strongly to Euclid’s “ prolixity,” of which he goes so far 
as to say, after twenty years’ experience as @ teacher, that 
“NOTHING is so great a hindrance to the learner.” We 
doutt this, speaking also not without experience, In 
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gous respects Euclid’s prolixity, recalling over and over 
again propositions which have gone before, does much to 
Gx them in the memory of the learner and prevent loose- 
nees in reasoning, and though we think Euclid’s style 
admits with advantage of some pruning, we feel that Mr 
Nixon, with overstrained regard to the examination hall, 
has used the knife too freely, and has run the risk by his 
style and free use of abbreviations and signs of letting 
the young pupil believe, as he 1s only too glad and ready 
to do, that mathematical work should be written after the 
fashion of a telegram, grammar disregarded, articles and 
little words omitted, and what should be sentences written 
without verb or copula. 

Mr. Nixon has deliberately omitted the usual marginal 
references, on the ground that “learners (1) very gener- 
ally ignore them ; and (2) will gain greater benefit by 
having to bunt up the references themselves.” We believe 
he has thereby seriously injured the value of his book 
Because many boys, in the hands of a careless teacher 
and left to themselves, ignore the references, 1s hardly a 
good reason why they should not be supplied for those 
who would use them, or who would be required by their 
teacher to use them; and they would be exceptional 
pupils under exceptional teachers who could be depended 
on, or find it easy, “to hunt up the references themsel\ es ” 
Doubtless the exercise of doing this 1s excellent, but the 
beginner needs some help in doing it 

We have thought it would be most useful to dwell at 
some length on Mr Naxon’s revision of Euclid’s text, and 
can only notice generally the exercises and addenda, 
which occupy more than half the book The collection 
of exercises appears to be very well chosen and complete, 
though we should have been glad to see more of them 
interspersed among the propositions from which they 
naturally flow. 

The addenda include all the more important develap- 
ments of the elementary geometry, as well as an itro- 
duction to many of the methods of the higher geometry. 
As a collection of results in the geometry of the straight 
line and circle this part of the book appears to us from a 
cursory perusal to be excellent, giving a full account of 
the important relations of the triangle and its associated 
circles, centres of simihtude, coaxial circles, &c , while 
for methods the elementary notions and use of cross 
ratios, harmonic ranges, inversion, poles and polars are 
explained and applied to such an extent as to prepare the 
student naturally for their application to geometry beyond 
that of the straight line and circle. We fail, however, to 
find such prominence given to the great principles of 
duality and reciprocity as their portance, scarcely less 
in elementary than in the higher geometry, appears to us 
to demand. 

The typography, and the accuracy and clearness of the 
figures, are to be commended as worthy of the Clarendon 
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ey OUR BOOK SHELF 

acs tstology and Pathology. By H G 
N.D. Third ition. (London; i. K Lewis, 18853 
TRE text in this edition does not, on the whale, differ 


from that of the previous editions, some new useful 
cecraule of stain ple more comprehen i arrange: . 
kent ddan subjochsmatter being the tert nee 
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The tables given at the end of the book as to the con- 
version of degrees of Centigrade into Fahrenheit and 
vice versé, as to the conversion of English weights and 
measures into French, are im some points incorrect, and 
might leave been easily correctly copied from any standard 
work, E. KLEIn 


Farm Live-Stock of Great Brita:n. By Robert Wallace. 
F.CS. F H.A.S., &c, Professor of Agriculture and 
Rural Economy in the University of esobary 
(London: Simpkin, Marshall, and Co ; Edinburgh: 
Oliver and Boyd, 1885 ) 


WITHIN 200 pages octavo, of rather large type, does Prof. 
Wallace condense much useful information upon farm 
live-stock It must, however, be evident that to treat of 
cattle, sheep, swine, and horses, from a biological, an 
agricultural, and an economical point of view would at 
least require double the number of pages, containing 
twice the number of words, and folded quarto. Brevi 
has been said to be the soul of wit, but in a work suc 
as this we cannot but feel that it must be intended by tts 
author either for those who know nothing or for those 
who know something of the subject. It appears to us to 
fall short of the requirements of each of these classes of 
readers Four and a half hnes—forty words, in fact—upon 
the Devon breed of cattle cannot be considered adequate, 
however tetse and compressed they may be (and to the 
point they undoubtedly are), to giving a good word-picture 
of this race Besides, Prof. Wallace must excuse us for 
differing from him as to his statements even 1n this ve 
short description He1s wrong in saying “colour blood~ 
red, no white” There is white upon the fore-udder in 
almost all Devon cattle, and it 1s unfortunate that there 
should be a manifest error in this very short description 
of an important breed 

The book aims at too much, and 1s too vague in its 
general plan The writer 1s successful in being concise, 
but he ts not free from errors, and a greater amplitude in 
Ins observations would have both conferred a greater 
general interest upon his pages, and been more satis- 
factory to an earnest student of agriculture. Let us 
hope shortly to see an enlarged edition 


Common-Sense Euclid Books 1, and Wo Part lL By 
the Rev. A. D. Capel, M A,, St. John’s College, Cam- 
oridge. (London. Joseph Hughes, 1386) 


THE object of this book, as the author tell us, 1s to point 
out, especially to teachers and those teaching themselves, 
the portions of the treatise which either present difficulties 
to the beginner or escape their notice altogether 

The propositions are explained in a very clear and 
concise way, some of them being even worked backwards 
and their analysis being made in every case ; explana- 
tions are given, here and there, where they are most re- 
quired, and are put in the easiest possible way Problems, 
at the end of each proposition and also at the end of the 
book, are miven, making a total of 300, followed by hints 
for their solution. 

The figures are not placed opposite each proposition, 
as they are in most editions, but all together at the end. 
The pian adopted 1s a very good one, it being understood 
that the student must construct the figures for himself. 


Anthmetic for Schools, By the Rev J. B. Lock, M.A. 
(London; Macmillan and Co., 1886.) 










THIS 1s a setully prepares school- forming, as to 
scope, a sort of arithmetic mean between Hamblin Smith’s 
Pe i Brook Smith’s or Muir’s. reageek 


It contains the usual 
rivulets of text ending in seas of examples. In the purely 
arithmetical part of the book logical accuracy is attempted 
with conaderable success, ant of prap is much more 
evident in the part which deals with the ications,” 
There the division into subjects is strangely illogical, and 
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inaccuractes of thought and occur. Is i: 
2 the case, for example, that rate of (p. 181 
is totally indepesident of time ? 


LETTERS TO THE EDITOR 


[Tae Editor does not hold himself responsible opinions ex: 
pressed by hss corresponden's, Nesther palyd edeun fo 
return, or to corvespond with the wreters of, reected manu- 


scrigts, No notice 1s taken of anonymous communications. 
Sader urgently requests correspondents to keep thar letters 
Short as 


‘ posssble, The pressure om his space 1s 30 great 
that it os impossible Fev to insure the appearance toe 
of communications contatning interesting and novel facts.) 
Chlorophyll 
In a short note in NATURE (vol. xxii. p. 342) I mentioned 
the discovery of a colourless substance produced by the action of 
agents on chlorophyll and regenerating, on being 
to the air, the orginal green solution. 1 may be 
allowed to add to my previous statement that if this reaction 
#8 not pushed too far and the resulting substance 1s duly con- 
centrated, it 1s not colourless, but of a reddish-brown by day- 
light, of a splendid ruby red (very different from the well-known 
-wine red colour of chlorophyll) by neligut: Its spectrum 
w chiefly characterised by the total absence of band I., and the 
presence of a broad band corresponding exactly to band II., and 
the two intervals between I, and II , and between II. and III 
Band IV. seems also to be present, though somewhat altered in 
its B Spans and intensity. 
presence of a shghtest trace of oxygen 1s immediately 
announced by the appearance of the I. phyll band, so 
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that the reaction may be considered as a most sensitive test for 
On further exposure to the air, as already mentioned, 
yl 3s s toeradragee This new substance being evidently 
uct of reduction of chlorophylisne, the green-colouring 
matter of chlorophyll isolated and described by me in 1869, it 
, . -, ‘hlorophyline, or amply protophyllene, 
ts solutions can be kept in sealed glass tubes containing H, 
or CO,: 12 thts latter casein a dark place, for on bang exposed ta 
ight they ture preen. Can it be mferred from these facts that 
€ oxidation takes place at the expense of CO,—that carbonic 
acid is actually reduced under the jot action of light and of a 
chlorophylt solution? The question, if answered in the affirma- 
tive, 3 of so great importance, that I am now taking all the 
pains to arrive at a definite conclusion, 


The optical ies of protophyliine seem to indicate its 
presence in freshly-prepared chlorophyll solutions. Indeed the 
esented by the 


difference of a freshly- alge green 
solution and that of Mr. Stokes’s montfiad chloro. ii may be 
easily accounted for by the presence in the former of the broad 

vf the rays of light in the two 
eee between vee I. Il. and ve as just Pompe 

‘© the presence o ferent quantities of pro ¢ may 

likewise attributed the varying relative i hes age’ the bands 
Tl. 11]. IV,,—a fact that has attracted the attention of many 
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At all events, it cannot be doubted that the ‘stady uy 
curious substance, ionic ocr Ponty Bad ory 
all the operations place in a total absence of ‘ 
and under the continual control of the spectroscope, 
throw a new light on that most r 


important of ; 
problems—the blorophyii . 
Te ory mens 
ty 





of carbonic « C. Timmiagere 
Moscow U: 


The Stone Age in the Malay Peninsula 


In NATURE, vol, xxxuni. p. 377, there is a notice of « paper 
M, de Morgan, published in Cosmos, on the Stone in 
the Malay Peninsula. Will you t me to offer a few remarks 
with reference to this matter. In the first place, it is said that 
= de sted ac came ae core teal igre hariebt ee which 
respectively names ayes [Sakaij, Seum 4° 
and Bayes [Ryot}, I have put in brackets toe comment)’ 
accepted spelling in the Straits, It is funny what peculiar mis-; 
takes travellers make when passing through a country the. 
language of which they do not understand, ryot being the word! 
used 2n the Straits to express those followers or retainers of a 
native chief who are not actually his debt slaves, but who owe, 
him more or less of feudal all ce; Malays here invariab! 
use the word when speaking of the following of a Sakai chiet.’ 
The word ryot 1s, I believe, also used in the same sense it 
India = With reference to the tnbes of whom M de Morgan: 
speaks as Irving in the recesses of the mountains, and whom the. 
akases called ‘‘fire apes,” I cannot help remarking that I have 
never heard the Sakaies speak of them myself, nor can I find 
that any other Government servant here has heard of thent: 
either; stsll we are in pretty constant communication with, 
certain of the Sakaies of these hulls, and for my part I have at 
different times stayed for longer and shorter pernods at the. 
cleanngs of some of the chiefs whom M de Morgan visited, 
and moreover I have employed most of the same Malays whe 
followed M. de Morgan, By the bye, these were Sumatran 
Malays, and they told me some very extraordinary tales about 
the wild tnbes before I started up country with them; thes¢ 
foreign Malays are especially addicted to telling marvellous taleg, 
of the wild tnbes of the mountains, but so far I have 
been able to verify their information in the least degree either ; 
from the Sakates themselves or from native Malay sources. $f 
would be interesting to know what equivalent was used for th 
expression “‘ fire apes,” Was it a Malay word or a Sakai word 
With reference to the Stone Age I quite agree with M. dg: 
Morgan in believing that at a not very late penod—p * “*" 
just before the Malay imvasi n—there were tribes livin; 
in the interior who were not uainted with the use - 
ron, up to the present moment | have been able to co 
ject twenty-two stone implements. I have sent drawing 
and notice, of these to the Anthropological Institute. && 
may, however, here mention that of these twenty-two speck# 
mens one 15 the half of a stone bracelet; the rest are af 
chopping-tools of different descriptions, used, I think we mage 
fairly conclude, by a race of boat-builders, who most likely com® 
structed dug-outs, much hike the Malays of the present day. & 
adduce this supposition from the fact that of my twenty-ong 
specimens two are perfect gouges and six others are of thi 
desenption which Dr Evans hus classed under adzes. Thi 
cutting edges of nearly all my specimens have been considerablge 
damaged by use. The high polish which M. de Morgan’s specg 
mens—and mine also—exhibit is, I think, accounted for in @¥ 
great gamed the apace they ss used and 
ed by the Malays as whetstones ; women preserve thensgs 
ve , they shave the” 










pecially to sharpen the:r razors on, with which 
heads of their children during the periods ordered by custom co 
rehgious law ; the men were, until lately, very anxious tg, 
procure them to sharpen the iron spurs used in cock-fightings’ 
As almost all of the specimens procured by me have been pry: 
chased of Malays who have inherited them from their ancestors,’, 
and prized them as heir-looms, it is, I think, reasonable to sup- 
pose that in their original condition sume of them, at least, were: 
than when they came into onr hands; 
supposition as further confirmed by a remark made to me 
other day by a Malay chief He said that he once had s thin 
derstone given to him which was so rough that he had to weak 
it down on his emery-wheel before he could use tt § ri 
_--- Jhaveones, © = -t'* “o> > ras 
squared off at each end and Is almost | 
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‘tipo goa another of the same description, Can it be 
that two mens have been manufactured by Malays for 
out of the so-called thunder-stones? I cannot 


for them mm any other way; they are too slight for 


For part, I have always found the Sakaies especially 
wanting in every respect as to traditions beyond the memory of 
theif own generation, and pid have invariably answered my 

viries as to the origin of the stone axes by saying, hike the 
Males that they are thunder-stones. To such an extent is this 
bdelief held by Malays, that the other day a Malay of considerable 
social standi me that once a cocoa-nut palm was struck 
by lightning ose to his house, and (hat about a month after- 

he searched about the roots of the tree and found the 
thunder-stone which was the cause of the damage- it was this 
man’s father who for several years kept a fire alight in his house, 
which fire was generated from the same tree after 1t had been 
struck by the electric current 

I have already drawn attention to the Malay belief as to these 


so-called thunder-stones (NATURE, vol. xxx. p. 626) My 
imens are ali in the Perak Museum at Thaiping 
Kinta Perak, April 5 A HALE 





On a Thermo-electrical Phenomenon in Connection with 
Prof, Balfour Stewart's Paper on Terrestrial Magnetism 


In the PAslosophical Magastne for May Prof. Balfour Stewart, 
in his paper ‘‘ On the Causes of the Solar-Diurnal Variation of 
Terrestrial Magnetism,” takes in one place (p 443), for an 
example, the case of ‘‘an ordinary electric circuit, say of a 
circular shape, and hor:szontal, aad heat it by causing some 
source of heat, such as a lamp, to travel slowly around it with a 
definite rate of progress.” He goes on to say that no current 
due to the heating will take place. So it would generally be 
thought. If, however, the expenment be even roughly tried, at 
all events with an tron or nickel wire, the contrary takes place 
An account of the experiments, &c , which I have made on this 
subyect, was read before the Royal Dublin Society on March 24, 
and will, in the course of time, be pmnted in the Society’s Pro- 
ccedtwps, Though there 1s a current in a wire on causing a 
heated portion to travel along it, it seems unlixely from the 
nature of the phenomenon that it could in any way be inferred 
that the higher air would similarly affect a current under the 
sun’s ioe Frep S LROUTON 
Physical Laboratory, Trinity College, Dublin 





Do Migratory Birds Return to theie Old Haunts? 


Much evidence has been given by naturalists to prove that 
birds of passage return to their old haunts The following, I 
think, may be of interest to some of the readers of your valuable 
paper. or the past two springs a cuckoo gifted with a 
decidedly peculiar note has visited this neighbourhood = Within 
the last fortnight it has again arrived, Its song consists of three 
clear distinct notes, cuck—coo—coo, the second note being a 
semitone above the last. This it never vanes We all know 
oat towards the ep of its oe the cuckoo suffers from 

oarseness, Or, as the country people say, ‘‘changes its tune ” 
Although this bird suffers in a aimilar wey, yet it stil maintains 
its lar song—three notes, As far as I can ascertam, it 
does not wander beyond the same lumits—from the park here to 
a little hill about half a mile distant. I think these facts not 
only conclusively prove that the cuckoo returns to its old 
quarters year after year, but that it also restricts itself during its 


stay in this country to the same locality. F.C Taytor 
Sannsensace, Fast Harptree, May 73 





The Poison of the Stinging-Nettle 


IN the interesting article in your issue for May 6 on 
** Plants and their nces,” there is one wentente eis I 
should like to be allowed to offer a few remarks. It runs 
thus :—~'' This fluid {of the stinging-gland of the sti -nettle] 
is generally conjectured to be ormic acid—a view b on the 
fact that this acid can be obtained from the nettle-plant by 
wtitable means." Does this “conjecture” rest on any other 
basis than the similarity of the effect produced by the sting of 
the nettle and the bite of the ant? I am inclined to think not. 

the fact that formic acid can be obtained from the 


mut is not in itvelf « cogent argument, seeing that it has 


NATURE . . 


53 


C cecemiaimiente tina mmetienane ama 


been shown that this acid is a widely-spread constituent of the 
cell-sap of plants. The formic acid theory is also out of 
harmony with fact that the fluid contained in the stinging- 
glands of the nettle has frequently, if not always, an alkaline 
reaction. It seems strange that we have at present no trust- 
money olsérrations on so interesting a question Can none of 
our physiological chemists come forward and remove it from the 
region of conjecture? ALFRED W, BENNETT 
St. Thomas’s Hospital, May 13 











What is Histioderma ? 


CAN any of the readers of NATURE inform me to what class 
of fossil organisms belongs the genus Histioderma? Mention 
of the name—but of the name only—is made by Sterry Hunt 
in this journal, vol. vi. (1872), p 54, and by Hicks in the 
Quarterly Fournal of the Geological Somety of London, vol, 
xxIxX, part I, 1873, table facing p. 42. It does not occur in 
Broun’s ‘‘ Index Palzontologica,” in Pfeiffer’s ‘‘ Nomenclator 
Botanicus,” nor in Scudder’s ** Zool Nomenciator.” The 
name is not to be confounded with that of Carter’s genus, 
Histoderma, established 1874, for recent sponges. Ss. 

Leyden, May 15 





ON THE INFLUENCE OF FORESTS ON THE 
CLIMATE OF SWEDEN 


Avalu ABLE ra peck on this subject has been prepared 

by Dr. H. E Hamberg, and pmnted as an appendix 
to the Keport of the Forest Commissioners of Sweden for 
the year 1885. The observations were commenced in 
1876, on the principles established by Dr. Ebermayer m 
Bavaria, but Dr Hamberg soon found that the mere com- 
parison of the results obtaimed at the forest station with 
those yielded by its sister station in the open country was 
insufficient to bring out all the peculiarities of forest in- 
fluence, and accordingly he added a third class of station, 
situated in a clearing in the forest itself (oppen plats i 
skogen), The various results of these observations are 
discussed 1n a very exhaustive manner, and we mast refer 
those interested in the subject to the Report atself. The 
author's conclusions, how ever, are very interesting, and are 
reproduced here in full. 

* Our researches do not allow us to determine whether 
the presence of the forests on the whole contributes to in- 
crease or diminish the quantity of heat in the atmosphere, 
that is to say, to raise or lower its temperature. In fact, 
we have been entirely unable to take into account either 
solar radiation or the radiation from the needles * and the 
points of the trees. Until we are able to ascertain the 
quantity of heat which escapes from tkese surfaces, and 
its relation to that escaping from other surfaces, it 1s quite 
impossible to determine with certainty the influence of the 
forest on such an important subject as the mean tempera- 
ture, and must confine ourselves to approximate estima- 
tions Among the various surfaces which are met with in 
Sweden the most important are assuredly water, bare 
ground or rock, soil covered by herbage, and finally forest. 
Neither the surface of the lakes and sea nor the bare soil 
of town streets have any resemblance to the forest: the 
chmate of the latter bears no similarity to a maritime 
chmate or a town climate. A forest may best be con- 
sidered as an mstance of vegetation on a gigantic scale. 
as 1s evident from the low temperature of the grou 
under the trees, and the freshness of the air in summer, 
especially in the evening and at night-time, thus affordi 
evidence of active radiation. In this case the forest woul 
be a source of cold rather than of heat. But here we are 
simply dealing with suppositions 

“From this point of view a forest is distinguished from 
all the other surfaces we have mentioned, in that it extends 
into a stratum of air lying far above that in which man 
lives and carnes on all of his occupations which depend on 


* Om skogarnes inf pa kimat.” From ournad 
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climate, such as agriculture, &c. It should follow from 
this that whether the annual result of the presence of a 
forest be an excess or a defect of heat, the one or the 
other should, thanks to the winds, be communicated to a 
greater mass of air, and be less sensible in the stratum 
dlese to the ground. The se a i ota of other sur- 
faces are more immediately available in the lower stratum, 
and consequently, from the practical point of view, exert 
a greater influence on the temperature of the earth and of 
its ummediate vicinity. 

“Tf, then, we confine our consideration to that which 
from the ahaa point of view is perhaps the most im- 
portant, the influence of forests on the state of tempe- 
rature in the stratum in which man generally lives, in so 
far as this can be determined in the ordinary way by ther- 
mometers, | think that our reply for this country (Sweden) 
will be less uncertam, and it is as follows .— 

“In the districts of our country which are open and are 
cultivated, during the annual interval of cultivation, a 
forest lowers the temperature of air and soil during 
evenings and clear nights, restncting the penod of daily 
insolation, and thereby checks vegetation. 

“The other influences of forests on temperature are 
either so slight that they possess no practical importance, 
ai, eg, the moderation of cold in winter, or else are of 
such a character that they elude the ordinary mode of 
observation by thermometers Among the effects of this 
nature we may mention the well-known fact that forests 
afford shelter against cold and violent winds to vegetation 
which would suffer from these winds, or to objects whose 
temperature is higher than that of the environment, as for 
instance the human body It 1s in this last respect that 
the Swedish Saying 15 true, namely, that ‘the forest 1s the 
poor man’s cloak’ In certain cases it may also yteld 
protection against the cold air or fog which on cold nights 
comes from districts in the vicinity which are visited by 
frost. The advantages on the score of temperature 
denvable from the forest may therefore be considered to 
resemble that obtainable from a wall, a palisade, a hedge, 
er any object of that nature 

“On the one hand a forest, where 1t 1s close at hand, 
offers mechanical protection against cold and violent 
winds. On the other hand, it does injury either by re- 
taining the solar heat required by crops, or by lowering 
the temperature of the soil during clear nights, and thus 
acide Seg development of hoar-frosts At a distance 
forests have no sensible influence on the climate of 
Sweden. 

“Tf we wish to put these results to a practical applica- 
tion, it 1s impossible to say in general whether one should, 
or even could, clear the forest without injuring agriculture. 
But it appears that as regards the temperature, 1f we dis- 
regard the utility of forests in other directions, we might 
make extensive clearances without any prejudice to agri- 
culture. It 1s certainly not a mistake to say that our best 
cultivated districts are the freest from wood, nor 1s It a 
mere chance that the harvests are, on the whole, more 
sure in the open country than in the forest. In the event 
of a bad harvest tt 1s, as 1 well know, the wooded districts 
which have suffered most. At the same time I must at 
once admit that these provinces are also influenced by 
other powerful physical factors, possibly even more active 

forests, such as an elevated situation, a bad soil, the 

of swamps, &c But nevertheless it appears to 

10¢, after all that has been said in the preceding pages, that 
the forest has some bearing on the subject. 

“At the present day, the words spoken 130 years ago 
by Pastor P. Hogstrom, and at that time member of the 
Swedish Academy, are very generally apphcable, nasmuch 
as it has been found that cultivation can to a great extent 
remove from a district its tendency to hoar-frost ; this 
gaine result bas frequently been obtained by draining or 
by clearing forests, particularly those of deciduous 


timber, where the fogs, especially those which bring on 
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frosts, appear to have their origin and their gliment, .C' 
the contrary, a piné forest is an excellent shelter. againi 
cold, especially when it can stand between the countr 
and marshes or surrounding districts where the cold ha 
its rise, If, however, the forest int with sunshin 
and with wind, it should be cleared. It results, therefore 
that while in some districts the clearing of a forest ba 
been beneficial in averting hoar-frost, in others the resul 
has been directly the opposite.” 








RESULTS DEDUCED FROM THE MEASURE. 
OF TERRESTRIAL MAGNETIC FORCE Ii 
THE HORIZONTAL PLANE, AT THE ROVAI 
OBSER. VATORY, GREENWICH, FROM 184 

187 


GIR GEORGE AIRY has recently published a valu 
able and extensive series of diagrams representiny 

the diurnal changes in the magnetic forces in the hori 
zonta] plane at Greenwich between 1841 and 1876. 1b 
an introduction, the ex-Astronomer-Royal gives a shor 
statement of the circumstances under which the magneti 
work was undertaken at Greenwich, and the variou 
changes which have taken place. With regard to th 
curves here brought together he writes as follows ‘— 

The form of the curves, and the position of the point 
on them corresponding to hours of solar time, leav 
no doubt that the diurnal inequality 1s due mainly—anc 
as far as 1 can judge, entirely—to the radiant heat of th 
sun; and, it would seem, not to its heat on the eart 
generally, but to its heat on points of the earth not ver 
distant from the magnets In the hot months of the yea 
the curve, though far from circular, surrounds the centre 
point in a form which, as viewed from that central point 
never crosses itself, and is, generally speaking, usuall 
symmetrical with regaid to E and W_ But in the cok 
months the space included tn the curve 1s much smallei 
in many cases probably not one-fifth of what it 1s in th 
summer months , and the curve often crosses itself 1n th 
most bizarre fashion, with irregular loops at thes 
crossings In the summer months there is a certa. 
degree of symmetry , but here 1s, constantly, a preponde! 
ance on the west side, which leads me to imagine thz 
the magnetic effect of the sun’s heat upon the sea is cor 
siderably greater than the effect on the land 

To obtain some numerical basis for a report whict 
though undoubtedly imperfect, may canvey some idea 
on this wonderful subject, 1 have adopted the followin 
course I have confined myself to the months of Jun 
and July as probably the two hottest, and the months c 
December and January as probably the two coldest. I: 
each of the curves applying to these months | have lai 
down a system of rectangular co-ordinates correspondin 
to the Greenwich astronomical mendian, and the line a 
right angles to the meridian (the geographical E and W.. 
The extreme north ordimate and the extreme sout 
ordinate were measured, and their sum taken, and intel 
preted by a scale of measure formed in accordance wit 
the theory of the instruments, and this interpretatio 
forms the “range of mendian force in terms of the mea 
horizontal force” In the same manner, the “range ¢ 
transversal force ” 1s measured. As the time of each two 
hourly or hourly result is marked on the curve, there i 
no difficulty in fixmg approximately on the solar time 
corresponding to the extreme N. and S values and th 
extreme E. and W. values mentioned above. ar 
all the elements of the magnetic record which ar 
included in the table. 





MOVEMENTS ON THE SUN'S SURFACE 
M A. BELOPOLSKY, of the Moscow Observatory 
¢ states in Astranomische Nachrichten, No. 2728 
some considerations of much interest regarding the sola 


ey iif 30, 1886] 


aad 


\ ut ° 

"Sette, are based upon a hydrodynamical investi- 

‘ mene bY t. Jukowsky, showing thet in a hquid glebe of 
which the rate of rotation mcreases from centre 


to surface according to a certain law, superficial currents 
set from the poles towards the equator, but take the 

te direction if the rotation be accelerated from sur- 
face to centre, These theoretical deductions have been 

mentally verified by M. Belopolsky. A new criterion 
is thereby furnished as to the fashion of the sun’s internal 
rotation. For both Spérer and Carrington have recog- 
nised that the motion of spots in latitude tends, on the 
whole, poleward , while the closing in towards the equator, 
with the progress of each epoch of disturbance, of the 
zone in which spots, facula, and prominences chiefly 
manifest themselves, is a well-recognised feature of 
periodical solar activity. This zonal movement 1s held to 
depend upon currents at considerable depths, but the 
drift of individual pet upon surface-flow; hence the 
sun’s system of circulation is such as to indicate, accord- 
ing to Jukowsky’s theory, rotation accelerated towards 
the centre. 

The cause of this inequality 1s found by M Belopolsky 
in the non-homogeneous character of the solar globe. 
Assuming that the variations of its density conform to the 
law adopted by M Roche for the terrestrial spheroid 
(p = p, (1 ~ Br*)), it follows that gravity must attain a 
Maximum at a certain depth below the surface (this depth, 
in the case of the earth, is 1/6th of the radius). Under 
these circumstances the rate of rotation and amount of 
polar compression of successive solar strata must vary 
with gravity, and in the same sense It 1s, moreover, 
highly probable that gravity and angular velocity will 
attain a maximum simultaneously The ensuing frictional 
acceleration of the superimposed slower-moving layers 
18 SO Conditioned as to lead directly to a law of surface- 
rotation identical with the empirical formula arrived at 
by Sporer from observation solely (£ = + 2 cos ¢). 

The minimum period of rotation for an mterior solar 
shell, computed according to the foregoing hypothesis, 1s 
21°3 days; the longest observed period for any part of 
the superficial globe 1s 27 5 days The mean of the two 
(24'4 days) differs very little from the period of 245 days 
deduced by Hornstein from magnetic observations — It 1s 
pointed out that Faye’s ra/ona/e of the peculiar character 
of the sun’s rotation imphes for an inner nucleus the 
mmprobably short period of 2 2 to 3 days 





EDUCATION IN THE UNITED STATES! 


THE work of education in the United States of 
America, as delineated in the Commissioner’s report, 

18 making steady progress and keeping pace with the 
great increase of population in that country, where are 
266 cities with an average of 40,000 inhabitants, and a 
lowest hmit of 7500. Various States are able to perceive 
that a more efficient course of education provided in 
them for the next generation is one of the greatest attrac- 
tions to those earnest striving settlers who are the back- 
bone of a growing country; and money and energy 1n 
increasing amounts are devoted to the purpose. The 
successful guidance of these powers to desired results 
depends largely upon the selection of capable distnct 
eye veeadens who will provide for the more careful 
selection and improvement also of teachers, and introduce 
the best methods and the best facilties of instruction ; 
thus making common to the many what would have been 
confined to the extra intelligent few. The first use, there- 
to be made of hberal money votes is the provision 

of h-class inspectors, who can be secured only by 
ries. One ir gabe duty of these officers 

from the system of establishing schools in every 
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district being so perfect in all of the United States, that 
in Connecticut, for example, there are 158 school districts 
which haveless than eight scholars in attendance during the 

year, and one case 1s quoted, not as being by any means 

unpara¥eted, of a school having only four scholars during 

the year, and for three months having one only, whose 

education consequently cost the district 60 dollars. In 

such circumstances the State imspectors can recommend 

the consolidation of several of these school districts mto 

one. Where this cannot be done, it 1s not hkely that an 
efficient, quahfied teacher can be secured for each. Yet 

rather than this scattered population should grow up half 
taught, the New York superintendent of popular mmstruc- 
tion recommends that a sufficient salary shall be made 
good out of State or general Government funds It is the 
More necessary to meet this difficulty as population 1s not 
everywhere increasing In Manne, for example, popula- 
tion has decreased, and the number of school districts 
has been reduced already. 

In Massachusetts a greater number of scholars than 
the whole number of the school population (from § beet 
of age to 15) were enrolled; but, on the other hand, 
Maryland and Virginia showed only 28 and 294 per cent. 
attending, and what reports could be gained from Louistana 
showed only 19 per cent enrolled, and not above 13 per 
cent attending Of course, in such a State, there is the 
double difficulty of getting the coloured population to 
schoo] and of raising the money to pay for it; poverty 
standing in the way of fair remuneration of teachers as 
much as the lazy »gnorance of the blacks in that of 
regular attendance Naturally half-day sessions have 
suggested themselves as being economical 1n every way, 
requirmg only half the staff of teachers, and half the 
schools and school-furniture Buta danger in this system 
1s lest the teacher should be overworked ; and, where he 
is able to do so greatly increased work, it 15 fairly 
recommended that his salary should be increased accord- 
ingly A great variety of work therefore presents itself to 
the inspectors, and much discretion and knowledge will 
be required to meet all emergencies. 

It 1s easy to see that no New World organisations or 
ambitions are any match for the evils of population bred 
down to the point of a hard struggle for existence. These 
evils are developing in America as fast as they did in 
ancient cities Truancy 1s increasing, and many children 
never attend school even in such a city as Providence, 
RI New York experience acquits employers of labour 
of any mischievous influence in the matter. It 1s cunous 
to note that while in England charitable funds have been 
diverted gradually to the education of the more promising 
children, and School Boards have had intrusted to them 
the unpromising residuum, m American great cities 
the public schools take in all the former, while the 
benevolent are urged to take up the work of teaching the 
latter, for whom the regular course 1s too advanced. 
Free education, approved by certain States, can be more 
easily adopted in such a state of thing-, where the large 
ratepayers get large advantages, than in a country hke 
ours, where payment made and advantage to be gained 
be be : exactly inverse oe ; . 

very large proportion of the pupils in the primary 
Schools are of the Ae of 8 and 9, sid the number who 
aoa on to the secondary schools 1s about 40 per cent. ; 
ut not 1 in 12 of these reaches the higher standards of 
the secondary schools. Since also 60 per cent. never get 
beyond the elementary schools, the report urges how 
needful 1t 18 that the education given in these schools 
should be as complete in itself as possible, and net 
merely a preparatory step towards the “ ar” or 
sec studies, The different proportions of arith- 
metic required in the different cases will force this upon 
the mind at once. Elsewhere in the it 1s taken as 
an accepted rule that more cultivated is required 





, to teach a primary than a model school. 
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- The number-of females attending the second-grade 
schools is equal to the number of males, and three-fifths 
of the teachers. also in ese ae woes So 
many important institutions or their main object 
the higher education of the sex have been opened in the 
United States that it is considered that the special exam- 
inations of females conducted for some time past under 
the auspices of the Harvard University may now be 
dro The number of them competing for scholastic 
honours on the same basis as the men 1s steadily increas- 
ing; “but,” the report suggestively adds, “not peply 
enough to threaten any disturbance of existing social, 
domestic, or business relations.” 

One association for promoting the bigher education of 
women reports that while the physique of lady students 
18 higher than among women at large, yet that even that 
of the former 1s painfully low, and requires that measures 
should be taken against so dangerous a deterioration. 

With rd to the co-education of men with women, 
a committee, appointed by a Western College to inquire 
into the subject, conclude by saying — 

“Foimt education of men with women in the higher 
studies has now been tried 1n a sufficient number an 
vanety of colleges, and fora sufficient length of time to 
prove that no special difficulties and evils grow out of it, 
and that it does away with the greatest difficulties and 
evils of the old monastic system, It makes college hfe 
and sonety more nearly human instead of only ‘half- 
human,’ The half-human ever verges first and last 
towards the bestial, whether in armies, on shipboard, in 
miners’ camps, or in colleges, monasteries, or nunneries 
It would be wise to humanise the colleges still more, 
rather than to begin the process of dehumanising them.” 

It is then urged that all lectures and studies should be 
conducted 1n as public a manner as possible, and attended 
by friends and relations of both sexes. 

Kindergarten teaching 1s being carried out more largely, 
but is making its way more as a charitable institution 
than as a branch of education. Very appropriately it 1s 
becoming the Jadies’ charity , its work 1s found specially 
beneficial as the early beginning of a reformatory educa- 
tion for the purpose of overcoming inhented vicious 
propensities and physical infirmities Most energetic 
efforts for this purpose are being made at San Francisco 
in particular 

Attention 1s specially called in this report to the desir- 
ability of teaching history so as to make the reading of 
it an intelligent study, attractive to its learners, who will 
fill up leisure time with its pursuit instead of, as of old 
insisting on the laying to heart long tables of dates an 
dry facts, “ killing the hfe out of the subject, disgusting 
the pupils, and giving them a dislike for historical 
reading.” 

Colleges of the highest class keep increasing in num- 
ber, yet nevertheless, the totals of teachers and pupils 
are for the proud name each claims of “ University ” 
Some have resigned that title and devoted themselves to 
school work ; but more fresh ones have sprung up which 
constitute a splendid force for future generations when 
their work, their wealth, and the population supporting 
them, have been multiplied. The fact of a superabund- 
ance of such institutions proves how highly learning even 
of the least utiitarian character is esteemed. 

Perhaps traceably to temporary reasons, classics seem 
to be gaining rather than losing ground upon physical 
science at Harvard, a higher standard of instruction ard 
attainment having been required in the latter. Technical 
schools, however, make steady, though not rapid, progress. 
Agriculture, mining, and building form so large ® propor- 
tion of American employment t full attention can be 
given to these subjects with little hesitation. The bulk 
of their pupils are at once absorbed in further teaching, 
instead of putting mto practice what they know, wi 
their own hands. 
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{May 20, 1636 
The United States Commissioner of Education — 


an annual survey of the whole educational world, 
presents it to all who study his report, and whenthe éub- 
; : 





jects to be taught a different people like the 200,000Q00 
of British India are in it placed side by side with those 
which seem im t in our own chads: 8 


suggests itself whether scientific teachings have not @ 
better clam than the old knowledge to the title of 
“liters humaniores.” We see how local and confined 
are classical and historical studies, and of what commen 
value to the whole human raze are the elements of natural 
and physical science. 

The free education which Texas and others of the 
United States are in favour of 1s not recommended by 
our Commissioners even in a country where it would 
interfere with so few vested interests as in India. 

We are glad to know that a work on public libraries 
is progressing, which 1s intended to supplement the special 
report published in 1876. 

There are 51,663 institutions in regular correspondence 
with the Bureau, and no one reading this report can fail 
to see the importance of a common centre of communi- 
cation to so many and so various efforts to carry on the 
great work that will have such an influence over the next 
generation A central nucleus, again, to this organisation 
must be a library, by reference to which mquines from so 
many quarters on so many subjects may be answered. 
It 1s hard, therefore, to believe 1t a wise economy of & 
great nation to cut down the allowance for so permanent a 
part of the office as this from 1000 dollars to 500 dollars, 
which, nevertheless, has been done 

W. ODELL 
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COLLECTION OF HAIRS AFILER EARTH- 
QUAKES IN CHINA 


: Dr Macgowan’s “ Note on Earthquakes in China,” 

republished in NATURE for May 6 (p 17), I find the 
following passage ; 

“The tremors that are experienced in Chehkiang, 
Kiangsu, and coterminous regions to the west, are some- 
times followed by the appearance on the ground of sub- 
stances that in Chinese books are styled ‘white haurs., 
When | first called attention to records of that kind that 
are found 1n local gazetteers, I suggested that they might 
be crystals precipitated by gaseous emussions, such as 
were once reported as occurring after an earthquake in 
south-west of the United States ; from later descriptions 
of these ‘ horsetail-like ’ substances I incline to the opinion 
that they are organic, perhaps mycelium ” 

I think there can be little doubt that Dr Macgowan’s 
conclusion 1s well founded, and that the “white hairs” 
have no real connection with the earthquake. 

In 1852, during one of the late Mr. Fortune's visits to 
China, he experienced the shock of an earthquake at 
Shanghai He gives the following curious account in 
“A Residence among the Chinese” (pp. 4, 5), of the 
subsequent search for the hairs.— 

“ Groups of Chinese were seen in the gardens, road- 
sides, and fields engaged in gathering hairs which are said 
to make their appearance on the surface of the ground 
after an earthquake takes place. This proceeding at- 
tracted a great deal of attention from some of the foreign 
residents in Shanghai, and the Chinese were meee ex- 

eved 
an 
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amined upon the subject. Most of them fully 

that these hairs made their appearance only ¢ 

earthquake ers Fagg but could ilies — ory 

explanation of the phenomenon, winl¢e 

than their neighbours, did not hesitate to affirm that they 

belonged to some huge subterraneous animal whose 

slightest shake was sufficient to move the world. 
1 must confess, at the risk of being laughed at, that 

I was one of those who took an interest in this curious 

subject, and that I joined several groups who wert 
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searching for these hairs. In the course of my travels I 
have evar found it unwise to laugh at what I conceived to 
he the prejudices of a people simply because I could not 
anderstand them. In this instance, however, 1 must con- 
fous the results were not worth the trouble I took The 


hairs, such as I picked up, and such as were shown me 
by the Chinese, bad certainly been produced above the 
éarth and not below it. In some instances they might 
readily be traced to horses, dogs, and cats, while in others 
they were evidently of vegetable origin. The north- 
eastern part of China pour a vey valuable tree known 
by the name of the hemp-palm [Chamerops Fortunes, 
see Kew Report, 1880, p. 31], from the quantity of fibrous 
bracts it produces just under its blossoms, Many of these 
fibres were shown to me by the Chinese as a portion of 
the hairs in question; and when 1! pointed out the 
source from which such had come, and which it was 
impossible to dispute, my frends laughed, and, with 
true Chinese politeness, acknowledged 1 was mght, 
and yet I have no doubt they still held their former 
opinions concerning the origin of such hairs. The whole 
matter simply resolves :tself into this. if the hairs pointed 
out to me were the érwe ones, then such things may be 
gathered not only after earthquakes, but at any other 
time. But if, after all, these were not the real things, and 
if some vegetable (I shall not say animal) production was 
formed, owing to the peculiar condition of the atmo- 
sphere and from other causes, I can only say that such 
production did not come under ny observation.” } 
W. T. THISELTON DYER 





THE US. GEOLOGICAL SURVEY 


THE American papers contain an announcement 
which will be received with some astonishment im 
Europe. A member of Congress, Mr Herbert, of Ala- 
barna, has introduced a Bill into the House prohibiting 
the Geological Survey of the United States from expend- 
ing any money for palzontological work, except for the 
collection, classification, and proper care of fossils and 
other material , and from composing, compiling, or pre- 
ing for publication monographs, bulletins, or other 

ks except an annual report containing merely the 
transactions of the bureau and other routine official 
matter. It 1s further proposed to sell off the laboratones 
and other property of the Survey which after the passing 
of the Act would be no longer needed Of course there 
may be official or departmental reasons for reorganisa- 
tion or retrenchment of which the outside world 1s 
ignorant. But these reasons must be very serious indeed 
to jushfy such action as is proposed. If there is one 
scientific undertaking of which the United States have 
pre-eminently just reason to boast as a model to all 
civilised countries, it 1s their Geological Survey For 
completeness of intent it has no rival in the world, 
and already though it has only been seven years in exist- 
ence its work both for excellence and amount has placed 
it in the very front of the scientific orgamsations of the 
e. Whether we look to its purely scientific achieve- 
ménts or to the importance of its practical work in 
mining and other economical departments, the crippl 
of the resources of the “Geological Survey of the Unit 
States would be a calamity against which not only all 
lovers of science but all who are interested in the con- 
tinued development of the natural productions of the great 
republic would energetically protest. We can hardly 
su that Mr. Herbert will have many suppo and 
it 1a difficult to conceive from what asible motive he is 
acting. He calculates that if his Bill passes he will effect 
& saving of 250,000 dollars, He should try to find some 
of the public service where economy and retrench- 
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ment could be practised without seriously injuring ¢he 
scientific credit and industrial progress of his country. 
And no doubt he could succeed in this search. 








THE ROVAL SOCIETY SOIREE 


THE President and Council of the Royal Society are 
to be entirely congratulated on the success of the 
reunion at Burlington House on the 12th inst. It was 
generally felt that the display of objects of mterest was 
finer than any brought together for some years, and the 
general satisfaction expressed must have amply rewarded 
those upon whom the burden of the arrangements had 
fallen. 

It 13 a httle hazardous to say which was the most 
interesting object; but as an a¢tuaité the unpaired 
parietal eye of Sphenodon exhibited by Mr. Baldwin 
Spencer, fully described 1n last week’s NATURE, perhaps 
bore the palm. : 

Next in biological interest came an exhibit by Mr. W. 
H. Caldwell including a complete series of the Ceratodus 
from the unsegmented egg to hatching. The complete 
exhibit illustrated early stages in development of the 
Monotremata—Omrnithorhynchus and Echidna, the Dip- 
noid Ceratodus and some marsupial genera. The series 
were as follows .— , 

(1) Series of early stages of Ormthorhynchus, from a 
few hours after fertilisation to the newly-laid egg, of about 
the stage of a 36-hour chick , (2) series of early stages of 
Echidna, from just before laying to the newly-hatched 
foetus ; (3) various stages of young Echidna, from hatching 
up to § inches long, (4) complete series of Cera 
from the unsegmented egg to hatching; (5) stages o 
young Ceratodus after hatching ; (6) series of about thirty 
stages, from segmenting egg up to birth of Péascolarctos 
cinereus ; (7) ditto of Halmaturus rufus, (8) Specimens 
showing the arrangement of the embryonic membranes in 
Macropus mayor. 

There were two exhibits of micro-organisms—one of 
micro-photographs of Bacteria, and another of certain 
micro-organisms themselves—by Mr. Cheshire. The 
former included enlargements, from negatives obtained 
with an oil immersion 3, inch, of the following :— 


Anthrax-bacillus, in tissue-sections and cultivations ; hay 
bacillus , bacillus of malignant o:dema; micrococcas of pneu- 
monia; tubercle-bacillus; bacillus of foul brood; 

here; Closiridteum polymyxa; muacrobe of chicken 
cholera; comma-bacilh of Koch, Lewis, and Tinkler; Bacteria 
of putrefaction. 


Mr. Cheshire exhibited (1) Bactl/us alved in sporula- 
tion ; (2) Bacsdlus alvet spores m chain ; and (3) sperma- 
tozoa ot Apis forming in flocculent masses for packing in 
spermatophore. 

Preparations allustrating the histological structure of 
the secretory tissues of certain plants, in which the sub- 
stances secreted are of economic importance, were exhi- 
bited by Mr. W. Gardiner Among these were hairs of 
leaf of Flemungia Grakamzana—wurras dye ; laticiferous 
vessels of the stem of Manzhot Glastovi?—ceara rubber ; 
glands of the leaf of Crnxamomum Camphora—camphor. 

_{n connection with biological inquiry may be spe- 
cially mentioned Mr. Frank Crisp’s demonstration of 
a new microscopic object-glass, by Prof. Abbe of 
Jena, an exhibit rich in hope not only for the future 
of microscopy, but also for astronomy. Eight of 
the hea pegs a Ma objective are made of 2 
new kind of optical glass, composed of phosphates and 
borates without silex. The glass hitherto used contains 
as essential components only six chemical elements, 
while the new objective contains not less than fourteen. 
The secondary spectrum is by this means entirely re- 
moved, and only a small tertiary spectrum remains, 
The improvement in definition ts especially marked 


ia ecoee of Bacteria and other minute micro-organ- 


As representing this last-named science we may s 
cially mention a magnificent collection of the photo u he 
of sun, stars, and planets which have recently astenished 
and delighted astronomers. The collection included spect- 
anens of the results recently obtained by Dr. Janssen, the 

Henry, Mr. Common, and Dr. Gill Among 
these the star-photographs i he Brothers Henry, a photo- 
graph of a sunspot by Dr. Janssen, in which the minute 
structure of the penumbra and bridges of a large sunspot 
were exgtisitely stown on a scale of something like 
ro feet to the solar diameter, and two exquisite photo- 

of Saturn, enlarged eleven times by the Brothers 
enry, excited the greatest wonder. 

Solar Physics Committee sent a collection of the 
daily sotar photographs which they are now obtaining 
from fndia and the Mauritius to supplement the Green- 
with serres These photographs are on scales of 12 
inches or 8 inches to the solar diameter. 

Mr. Nerman Lockyer exhibited some photographs of 
spot spectra showing the widening of the lines and the 
reversal of H and K; and also some photographs iilus- 
trating the first results of a new branch of work recently 
undertaken at South Kensington, in which it 1s hoped 
eventually to obtain photographs of the spectrum of the 
chromosphere and prommences without an eclipse. The 
phot ee showed that the bright hnes H and K have 
sweaty 1 n caught Mr. Lockyer also exhibited the 
new split-gratmg spectroscope recently described at the 
Royal Society, the green line of thalhum or the red 
Ime of hthium being shown between the D lines. 

Nor must we forget to mention a selection of drawings 
of the sun on a large scale from those now daily fale 
at Stonyhurst College Observatory , these were exhibited 
by the Rev. S J. Perry. Special care has been devoted to 
the facule, which are drawn with a red pencil, and their 

ition 1s as accurately determined as that of the spots 

Mr. Howard Grubb exhibited a model of an equatorial 
and observatory which he has proposed for the 3-feet 
refractor for the Lick Observatory All the required mo- 
tons of the telescope, dome, and msing floor are effected 
by water-power (represented here by clockwork) governed 
by an electrical arrangement, the commutator being port- 
able and carried by observer By this arrangement the 
necessity of assistants, even in case of the largest sized 
instrument, 1s obviated, and the observer himself can, 
from any part of the Observatory, control all the motions 
of instrument and dome without using any physical 


exertion. 
Even observatory clocks were not neglected. Dr 
Leonard Waldo, of Yale College, U S , exhibited a gravity 


escapement adapted for use in a precision clock, tn which 
the escapement Iifts the gravity arms with a gradually- 
increasing velocity, and with more certainty than in the 


or S$, and a new astronomical clock. 
Finally the Echipse Committee of the Royal Society were 
re ted by charts of the West Indies and of the Island 


Grenada, showing the path of the total eclipse of 
August next, arrangements to observe which are now 
being made. 

in pure gt Seta the piece de résistance was the colour 
photometer, companng the Iiminosity of colours 
and for testing the perception of colour, exhibited 
by Capt. W. de W. Abney, and Major-General Festing. 
The form exhibited was an improvement upon the original 
one, which was fully descnbed in NATURE a hittle time 

0. 
on exhibits by Mr. A. Stroh, also optical, may 


a Swe nn 
instroment for enlarging the angular division by means 
of reflectors, and thereby causing an object to be seen in 
exaggerated rolef. 
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gp nia rer ‘was 
new tri ara 
Power Storage Company’ (a 
(2) ring contact s ; 
closing the circuit when the dynamo is running at the 
res speed, and for breaking it in case of accident ; 
{& ydrometers, specially for use with the Co cells ; 
5) pocket voltmeter for cell-testing ; (6) auto switch 
to cut out two or more cells when dynamo is started 
to keep constant electromotive force on lamps. 

In addition to these there were the following, contri- 
buted by Messrs Woodhouse and Rawson :— 

(1) Assortment of incandescent lamps, showing the 
latest developments in connection with the manufacture 
of incandescent lamps. (2) Small arc lamp, giving 200 
to 300 cp or more if required’ specially designed for 
being connected upon the same circuit with incandescent 
lamps of ordinary cp., and being run by the same 
dynamo These lamps can be also wound for runni 
in series (3) Switch-boards, illustrating the univers 
system introduced by Messrs Woodhouse and Rawson. 
(4) Electric-hghting switches and safety junctions, for 
manipulating currents of from 200 to §00 amperes and 
upwards. 

Mr Pithin exhibited some very interesting portable 
electric Jamps intended for use in coal-mines and powder- 
magazines. A small teak box contains three or more 
accumulator-cells, which, when charged, give a continuous 
hght for ten hours In a modified form of the mvention 
the lamp 1s detached from the box containing the accu- 
mulators, and 1s electrically connected to it by means 
of a flexible cord, by this arrangement a very con- 
venient railway reading lamp 1s formed, as the b-- 
can be placed under the seat or on the rack, and the 
lamp itself e:ther held in the hand, or hooked to the back 
cushions or to the button-hole of the coat of the reader 
In a convenient manner 

A new electrical influence-machine, having eight disks 
working within a glass case, was exhibited by Mr. 
Wimshurst 

Electricity apphed to meteorology was represented by an 
electrical wind-vane and indicator exhibited by Mr F. M. 
Rogers Thisinstrument enables the direction of the wind 
to be ascertained at any moment,and at any reasonable dis- 
tance from the vane, within a house, observatory, or office. 
One vane will actuate several receivers, which are quite 
independent of each other Should the vane remain for 
uiauy hours upon any one pomt no waste of current 
takes place, the expenditure of such being hmuted to the 
momentary impulse required to effect change of direction 
upon the dial of receiver 

Messrs. de la Rue and Hugo Muller showed how the 
chloride of silver battery could be apphed to electric 
lighting by a quantity arrangement. Instead of using a 
solution of chionde of ammonium simply, the solution, 
containing 2} per cent. salt, 1s converted into a vegetable 
jelly, by dissolving in it Ceylon moss (Agar-Agar) to 
make a stiff jelly, thts supports the zinc plate The 
chloride of silver in powder 18 spread evenly on the 
bottom of the dish on which a piece of silver foil is 
placed ; 

One of the most nee was by Mr, Conrad 
Cooke, CE, who showed Dr Auer von We s in- 
candescence system of burning gas. A unsen 
flame burning about 24 feet of gas per hovr guve a 
dazzling hight of about twenty candles by suspending in 





it a gauze cylmder which had been impregnated with the 
salt of a rare earth (probably mrconium). Tested by the 
showed a large excess of blue rays 


spectroscope, the hig t 


wma crane. Ranh 


Mr. Shelford miaweit. 
Great excitement was caused among the chemists by 


the specimens of the new element germanium and some 





| frota Prof, Winkle, of Freiberg, 
ae sone Hoge Miller. These 
{2} Metaltie getmaniam 5 2 ne ete eae Ge8 ; 
iam disulphide, 3 {4) crystallised germanium, 

by the action of hydrogen on germanium aulphide. 
Germanium is claimed to be the ekasilicium predicted 


by Mendeléeff in his periodic law. 
Mendelteff’s ckasilicum Germanium 
Sp. Gr. .. =, ave. §°5 5 469 
Atom. weight 92 72°75 
Atom. val. oe 33 133 


Mr. G. J. Symons exhibited a small pocket thermo- 
meter as constructed by Immisch. This thermometer 1s 
actuated by a minute Bourdon tube. It 1s shaped like a 
watch, is water-tight, and nearly unbreakable. 

A terrestrial globe showing magnetic meridians for the 
e 1880, and general distribution of the secular change 
of the dechnation, made for the Hydrographic Depart- 
ment of the Admiralty, was exhibited by Staff-Com- 
mander Creak, R.N. The approximate positions of the 
foc: of greatest secular change of the declination and 
vertical force—except for the Arctic and Antarctic zones 
~—are also shown. A consideration of these foci shows the 
eee angular motion of the north or marked end of a 

reely suspended needle as regards secular change 

The fact that our space is nearly exhausted, although 
we have only referred to about one-half of the exhibits, 
well indicates the care taken to make the so:rée a success. 
In conclusion we refer as briefly as possible to some of 
the remainder .— 

Jordan’s photographic sunshine-recorder, with specimen, of 
observations, exhibited by Mr J B Jordan, of the Mineral 
Statistics Branch, Home Office 

Oniginal geological map of the Orange Free State, and section 
of part of Cape Colony, by the late G W_ Stow (unpublished), 
exhibited by Prof Rupert Jone, F RS 

sang of daily synchronous charts of the North Atlantic 
for the period of thirteen months, from August 1882 to August 
1883 inclusive, now in the course of preparation by the Meteoro- 
logical Office, exhibited by the Meteorological Council The 
specimens show the meteorology of the North Atlantic on three 
summer and on three winter days 

New and interesting plants, exhibited by the Director of the 
Royal Gardens, Kew 

Nolls’ apparatus for demonstrating secondary growth in thick- 
ness of stems , Hopfe’s Collectiones Phytomicrotomicee, exhibited 
by Prof Bayley Baltour, F RS 

Collection of stone headed arms, implements, &c , from New 
Guinea, exhibited by Mr H B Brady, F RS 

Diagrammatic sections showing the geological structure and 
physical features of parts of Arabia Petriea, and Palestine, 
exhibited by Prof Edward Hull, F R S., Director of the Geo 
logical Survey of Ireland (1) from the sea coast at Askalan by 

erusalem to the Jordan Valley at Jericho , (2) from the table- 

of Southern Judwa—ancross the Dead Sea to the Plains of 
Moab ; (3) from the Gulf of Suez, near Tor, by the Mountains 
of Sinai, to the Plateau of Badiet et Tih 

Apparatus for measuring the Iummosity of leaves, vented 
and exhibited by Dr Gorham, to show that the white hght 
reflected from leaves can be measured in cen/s of a circle by the 
novel use of a gray ring, and that by putting this luminosity in 
the form of an equation its equivalents in colour are discovered, 
which, when placed im sectors on a circular disk and rapidly 
rotated on a wheel, are seen to match the colour of the leaf from 
which the lummosity has been orginally reflected 
Phi sami of miners’ electric lamp, invented and exhibited by 

Dr. Soblberg’s celestial globe of glass; Dr. Schmidt's tel- 
juriam ; cosmographic clocks for showing universal time, con- 
foured map of the Enghsh Lake District, constructed by Mr. 

ordsn ; enlarged original photographs taken by Mr. he h 

in his recent journey up the Niger ; replica of Frank- 

fort of date 1820; two large diagrams—(1) Roraima, 

Rritish Gaiana, by Mr, Im Thurn, (2) a sumilar formation in the 

north of Brazil, Mr. Wells; callection of minerals from 

fan Mount Rovaima, exhibited by the Royal Geographical 
oo 4 
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NOTES 


Ir is with much regret that ‘we announce the death of Surgeon- 
Major T, Lewis, Medical Staff, Assistant Professor of Pathology 
in the Army Medical School at Netley. Wathin the Inst few 
weeks thé Council of the Royal Society decided to recommend 
Dr, Lewis for their Fellowship, in recognition of the smport- 
ance of his various contributions to science Dr. Lewis had 
only just reached the forty-fifth year of his age at the time of his 
death. 

Tue death is announced of Dr E. Linnemann, Professor of 
Chemistry at Prague, which occurred on April 27. Among his 
papers @ letter was found addressed to the Vienna Academy of 
Sciences containing # communication on a new chemical metallic 
element called austrium (Aus). This new element was prepared 
by the late Prof Linnemann from orthite of arendal. The 
spectrum of austrium shows two violet lines ; the wave-lengths 
were found to be, for Aus a, A = 416 §, and for Aus B, A = 403°0. 
According to a note made by Prof. F. Lippich, of Prague, who 
communicated Prof Linnemann’s letter last week to the Vienna 
Academy, three not yet identified lines—A = 415 56, A=416°08, 
and A = 416 47—are shown in Angstrom’s atlas of the 
spectrum of the sun in the neighbourhood of the Aus a« line ; 
the last of them might be supposed coincident with the Aus « 
line (A = 416 5). 

M CHEVREUL, who on August 31 will be a centenanan, was 
on Monday afternoon presented by his colleagues of the 
Academy of Sciences with a bronze bust of himself, executed by 
Paul Dubois Admiral Jurien de la Graviére, one of the senior 
members—his age being 73—~made the presentation, and warmly 
complimented M Chevreul on his long and distinguished career, 
whrch made France proud of him and of herself M Chevreul, 
who was much affected, made a bref acknowledgment of the 
honour done him 

THE Swedish Academy of Sciences celebrated its centenary 
on April 5 last, having been founded by Gus‘avus III. on the 
eve of the French revolution 

THE paper to be read at the ordinary meeting of the Society 
of Arts on May 26 will be ‘‘The Purification of Water by 
Agitation with Tron, and Sand Filtration,” by William Ander- 
son, M.Inst CE On Tuesday, May 2§, 2 paper on ‘* Cyprus 
since the British Occupation,” will be read by G. Gordon Hake, 
before the Foreign and Colonial Section. In the Indian Section, 
Capt Richard Carnac Temple’s paper on “ Every day Life of 
Indian Women, as Revealed in their own Sayings,” will be 

‘ read on May 21 

WII LIAM LANDSRBOROUGH, whose name 1s known in connec- 
tion with Australian exploration, died at Caloundra, near Bris- 
bane, on March 15 His father was a Scottish naturalist of 
note Having gone to Australia, Landsborough in 1860 dis- 
covered the head of the Thompson Rvver, and in the following 
year traced the Gregory and Herbert Rivers to their sources. 
He then undertook to lead the expedition mn search of Burke 
and Wills, and traversed the continent from the Gulf of Car- 
pentana to Melbourne Subsequently he was appointed to a 
post in the publ service of Queensland, and was voted 2000/ 
for hes explorations in that colony 

A TELEGRAM from Catama of May 18 states that Mount Ema 
had been in eruption since 11 o'clock that morning, A very 
active dis-harge of vapour and cinders was proceeding from the 
western side of the central crater. 

WE are glad to learn of the formation of a Natural History 
Society at Yokohama. The marvel 1s that so long « time has 
been allowed to elapse before such a society was founded there 
or in Tokio, for probably there are no communities in the world 
in which the proportion of men of science 1s so high as here. 
But no doubt the local Asiatic Societies and the Seismological 





Society abeorbed much ofthe scientific work of the residents. 


The first meeting of the new Society was held at the beginning 
of last month, when Prof. Mune delivered a lecture on the 
geology of Japan, which is reported in fall in the Yapsan Weekly 
Afail of April 3, and which is too comprehensive afids detailed 
to lend itself to adequate treatment in a short note. We 
observe, however, that in speaking of the difference between the 
fauna of Yezo and of the other islands of the Japanese archi- 
pelago he suggests that the hine between the two shonld be 
called Blakiston’s line (from Capt. Blakiston, who first pointed 
it out), on the model of Wallace’s line between the Javan and 
Australian fauna. Prof. Milne proposed this nomenclature a 
few years ago, and it 1s now adopted by some German publica- 
tions. The difference, indeed, 1s not so great as that marked by 
Wallace’s line, still it 1s of considerable importance. Thus in 
Japan we have the monkey, the sheep-faced antelope, the bear, 
and the pheasant ; but on the other side of the straits the bear 
is a totally different one, the monkey, the pheasant, or the 
antelope 1s not found, and a totally different fauna exists. The 
suggestion of marking the dividing line with Capt. Biakiston’s 
pane Is an appropriate one. 


Dz. Trimxn’s Report for 1885 on the various botanic gardens 
mn Ceylon, of which he 1s Director, 1s a very satisfactory docu- 
ment, as such reports from our colomial gardens generally are. It 
contams a considerable number of meteorological observations, 
and describes the arrangements made to carry out the scheme of 
a garden at Badulla, in the new province of Ceylon, for which 
fands have been voted. The usual report on the distribution of 
plants and seeds 1s givan, and then comes a long list of addi- 
tions to the collections of plants at the vanous gardens, which 1s 
followed by some interesting notes on economic plants and pro- 
ducts. Wnder ths head he makes various recommendations and 
suggestions which will no doubt be of the utmost value to per- 
plexed planters who are assailed on all sides by dangers which 
are only too apparent, but which it requires scientific training 
and mvestigation to combat Thus he advises that tea and 
cinchona should not be grown together, as it 1s only in such cases 
that the planter’s scourge, Aclopeltss, does any appreciable 
damage to tea. On the other hand, he thinks that the diminu- 
tion in the cultivation of cacao, through dread of Adofeltis, 1s 
unreasonable, for the msect only attacks cacao grown in the 
open, and not that grown under the shade of trees, for example 
The Ceylon Herbarium has been arranged during the year in 
accordance with Dr. Trimen’s ‘‘ Systematic Catalogue of Ceylon 
Plants,” and in the work of rearranging he was able to put 
together a series of notes describing about 280 additions to the 
flora of Ceylon, and 40 new species or varieties. That much 
yet remains to be done 1s obyious from the fact that during 1885 
fifteen additional have been discovered in the island, many of 
which are striking plants. The Government has approved the 
formation of an exhibition containing specimens of the plants, 
grains, &c., of the island. Like many other colonial officials, 
Dr. Trimen has been busy during the past year preparing for the 
Colomal and Indian Exhibition, where the serigs of woods in 
the Ceylon section was prepared by him. 

ACCORDING to a letter received from Baron Schwerin, the 
well-known Swedish geographer, who ts at present on # scientific 
misdon to the Congo for his Government, he observed the great 
November meteor-stream on the 27th of that month, at.8 pm, 
off Cape Palmas, on the Guinea coast (lat. 4° 29'9" N., and long. 
7 44) 16° W.). He describes it as the most magnificent spectacle 
te ever beheld, “‘the whole sky being furrowed from nearly 
porth to south by falling stars, looking hke gigantic fireworks, 
in which thousands of ‘ star-rockets’ were burnt off.” 

” Om the evening of April 27 a bolide was observed in several 


of the north-western provinces of Russia. A large ball of 


ish colour was moving from south to north; in about two 
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seconds it changed its colour into a bright electric-white, ax 
suddenly broke in many pieces and disappeared» 

In consequence of the ice on the Volgu, » 
able number of ee ae ouea 
about 2,000,000 poods, or 33,000 tons, of naphtha are now floatin 
along the nver. According to the observation of past years th” 
presence of such « large amount of hydrocarbon in the wata 
will produce a very disastrous effect upon Russian fisheries, 
only along the Volga, but even on the northern coast of 
Caspian Sea. 

THE tendency amongst modern Oriental scholars is ta traci 
the ongin of Chinese arts, sciences, and civilisation to B 
The theory, however, is not accepted by many of the mos 
eminent Chmese scholars, In the last sumber of the Chin( 
Kenew, Dr. Edkins of Pekin gives his reasons for assigning ~ 
Babyloman origin to Chinese astronomy and astrology. Amongs. 
these are the following :—Roth peoples divided our day an 
night into twelve hours ; the sun-dial is a Babylonian invention 
and reached China at a very early date ; the intercalary mont 
belonged to the Accadians, and ts found in the first sections 
the Chinese Book of History. Gemunus states that it was the 
dwellers on the Euphrates who discovered that, after 223 luna 
tions or eighteen years, eclipses of the moon recur in the sam: 
order. The early use of the intercalary month by the Chines 
imphes that either they, or those from whom they derived it 
knew this fact about lunations. Early Chinese astronomy, Dr. 
Edkins thinks, 1s too good to come from the Chinese of thos 
days, and, on various learned grounds which he states, he con 
cludes that the double hour, the astrolabe, the dial, the inte 
calary month, and the knowledge of the length of the year wer 
all communicated from Babylon to China at different periods b' 
land or by sea between about B Cc. 2200 and B,c 820. 


THE invitation to Norwegian sea-captains to make barometrica 
observations dumng the eclipse next August was not issued b 
the Norwegian Meteorological Society but by our Norwegia 
contemporary Naturen, to which the returns are also to b 
sent. 

Messrs WHITTAKER AND Co., and Messrs. Bell announc 
in their new ‘‘Senes of Hand-Books for Practical Engineers 
Dr Jul Maier’s book on ‘‘ Arc and Glow Lamps.” It will * 
a complete hand-book on the subject, especially relating to if 
practical applications, giving the latest results and improv 
ments. The next volume in the same seres will be Mr. Gisbe 
Kapp’s “ Electric Transmission of Energy,” which is promis 
early next week. Mr. Wilham Anderson has revised an 
added some new matter to his ‘‘ Lectures on the Conversion 
Heat into Work,” which excited much attention when dehven 
last year at the Society of Arts. They will be published 
book form by Messrs. Whittaker and Co. 


THE additions to the Zoological Society's Gardens during t 
past week include two Shaw’s Gerbilles (Gerdi/ius shawi) fro1 
North Afncea, presented by Mr. W R_ Ogilvie Grant; tw 
Black-backed Jackals (Caves mcesomelas) from South Africa, pr 
sented by Mr. F. Mosenthal ; a Ring-tailed Coati (Vasa ruf 
from South Amenca, presented by Mr. T. P. Lymn; a Bro 
Condor (Sarcorhamphus equatorialss) from Chih, presented 
Mr. R J. James, two Red Kangaroos (Afacropus resfies) fer 
Australia, two Grey Parrots (Psettaces evithacus) from W. 
Africa, an Indian Rat Snake (Ptyar sucosa) from India, 
Green Lizard (Lacerta viridis), European, deposited ; an Indi 
Coucal (Centropus rufipennis) from India, an African Tanta 
(Prendotantalus 1bis) from West Africa, four Black-tailed G 
wits (Limosa agocephala), European, « Spotted Eagle Owl (Ja 
maculovus) from South Africa, purchased ; an Eland (Or 
canna), four Chilian Piatails (Dajfla spinicauds), bred in 
Gardens. 
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Tre Binagy Stag « Centrauri.—Mr. E. B. Powell, to 
sehoee ns and caiculations we are largely indebted for 
' gur'present ‘knowledge of the orbit of this celebrated binary, has 
geome pave! Hew elements giving the period as 87°438 
yeert, time of : - at 1875: Barrier’ 
tricity = 0°544. ese elements appear to sat y the 
recorded equatorial measures made from 1834 to 1885 (as well 
as most of the ancient observations), with which Mr. Powell has 
compared them; but ail the available observations have not 
been used—for instance, the Sydney measures subsequent to 
4877 have been omitted, as some influence appears to have 
ed to throw out these measures from accord with those 
en at other observatories. Mr. Powell considers that the 
evidence is tolerably strong against the period of a4 Centauri 
being only some seventy-six years (as given by the Downing- 
Elkin orbit), but thmks that in six or eight years, if careful 
measures be taken, the point will be settled as to whether the 
period is about seventy-six years or exceeds eighty-six years. 


A New BELGiIan OsserVATORY.—The Comte Observatory, 
attached to the University of Liége, has been founded at t 


instigation of M. Folie for the purpose of affording instruction 
to the students in astronomy and geodesy, as well as of furnish- 
ing original observations. M. Folie is or of this Observa- 


tory, as well as of the Royal Observatory at Brussels. The 
Cointe Observatory 1s furnished with a mendian circle by Cooke, 
the object-glass of the telescope of which 1s of 6 inches aperture, 
and the circle o°8 metre in diameter. The Observatory also 
possesses a 10-inch refractor by Cooke, of the optical qualities 
of which M. Folie aks in the highest terms The astro- 
nomers attached to this institution are MM. L. de Ball and P. 
Ubaghs, the former of whom observes with the 10-inch equa- 
tonal, and the latter with the mendian circle. The Obse 

is destined, we hope, to do good work in both these departments 
of astronomy. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 MAY 23-29 


( ProrR the reckoning of time the civil day, commencing at 


Greenwich mean midnight, counting the hours on to 24, 
ts here employed. ) 
At Greenuich on May 23 
San rises, 3h 59m. ; souths, et ae 29 6s , sets, rgh. 54m. ; 
ok on meridian, 20° 37’ N.: Sidereal Time at Sunset, 
ith. 59m. 
Moon (at Last Quarter on May 25) rises, 23h 33m *; souths, 
4h. 8m.; sets, 8h. 48m., deci, on meridian, 16° 38’ S. 


Planet Rises Souths Sets Decl. on mendsan 
hm h. m. h. m a 
Mercury ... 325 . 10 37 17 49 1312 N, 
Venus, . 235 . 9 4 1§ 33. . § 4N. 
Mars . 32 10 18 54 138" . 7 54N, 
Jupater... 13 24 19 42 2 °° , 2 53N. 
Saturn .. 6 13 14 25 22 37 22 48 N. 


Re ee rregen that the rising is that of the preceding evening and the setting 


May h. 
23... 20. ia saad Stationary 


29. 613 enus at greatest distance from the Sun. 
Variable Stars 
Star RA: Decl A 
. ; ’ 
U Cephei_. © 522..8126N. . May 25, 3 18 m 
U Monocerotis .. 7 25° 932S .,, 28" M 
U Ophinchi... .. 17 10°8.. 1 20N. ... »» 26, 2 16 m 
» 26, 22 * 
X Sagittaril... oe 17 40%... 27 47S. . i. 26, 2 25 m 
U Sagittarii 1 25'2 . 19 12S... 5, 2 cate 
Blyre... ..  .. 28 45°9.. 7 ato 
ee oe eee er 
Af signifies maximum ; m minimum. 
Maer Showers 
Draconids, radiant R.A. 280°, Decl. 54° N., and the 
fr pt Sans Un gene nase 
m a} ° NL; 
Bead aye A, 273°, Decl. 34° uta lack Ase 
° N,, have alto been checrved at this season. 
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GEOGRAPHICAL NOTES 


THe Kermadec Islands, which have during the past week 
been occupied by the orders of the Home Government by 
Admural Tryon, Commander-in-Chief on the Australian station, 
are a groyp of rocky islets about 600 miles to the north-north- 
east frdin North Island of New Zealand, and lying on the 
steamer route from Christchurch or Wellington to Fiyi. They 
are dne east of Norfolk Island. The principal islands of the 
group are Raoul or Sunday Island, the position of which 1 put 
at 29° 12’ S. and 178° 15’ W. It 1s described as about 12 miles 
in circumference, and very steep, without an ancho 
It 1s said to be covered with wood, and to be uninhabited except 
for a few white men, waifs and strays from the ocean, ship- 
wrecked sailors, deserters, &c. The other islands of the group 
are Macauley, the Curtis Islands, Havre, and Espérance. 


AT the last rina of the Geographical Society of Pans a 
letter was read from M Borelli, who 1s at peer travelling in 
that of Eastern Africa whereJM. Barral has been murdered. 
M. Brettes, referring to his explorations of the Grand Chaco 
between the Argentine Republic, Bolivia, Brazil, and Paraguay, 
said he had discovered a great salt lake which he popoes to 
call Lake Crevaux, and three nvers, hitherto own, the 
most important of which would be called Rio M, de 
la Grye stated the propositions adopted by the committee 
appointed to study the reforms necessary for the adoption of a 
common international orthography for maps. These were—(1) 
for European countries 1s recognised as impossible ; 


any c 
that the French 


(2) in Asia, Africa, and America it 1s pro 
ws should be replaced by the diphthong oz, the value of the 
French vowels a, ¢, 3, 0 remat tered ; (3) in the geo- 
graphy of the Far East the sound of the # with a dicresis 1s 
represented by oe, g and / are always hard, ¢# 1s reproduced by s4, 
amo the gutturals the soft ones are represented by 24, the 
hard by 44 ; (4) as far as possible, by the aid of this common 
alphabet, the most generally used pronunciation of places, 
towns, rivers, mountains, &c., shall be reproduced Prof, 
Ersler of Copenhagen described the results of his investigations 
into the cartography of Denmark from the time of Ptolemy. 


THE French staff officers are busy with the continuation of th¢ 
Paris meridian to Laghouat, about 4° south of Algiers. When 
this work 1s finished this line will be measured with precision 
from the Orkneys to this locality. The length determined will 
not be far from 30°, or about three times its original extension, 
which was ro", from Dunkirk to Formentera. 


Two Finosh savants, Drs, Hammarstrom and Ehna » have 
just returned to Helsingfors from a scientific journey mn tern 
Siberia and China, whence they bring valuable scientific 
collections, 


NEws received from Baron Schwerin, the Swedish scientific 
explorer on the Congo, informs us that he landed from the 
Liverpool steamer 1m December last at the mouth of the River 
Chiloango, whence he proceeded on foot through the districts of 
Cacongo and Cabinda to Banana. During the journey along 
the coast the Baron succeeded 1n making many valuable observa- 
tions of the shore-lines or terraces on the gradually-rising coast, 
and of the effects of the tide on the plastic formation of the 
sandy fore-shore. He also pard special attention to the study of 
the great influence which ocean currents exercise on the durec- 
tion of the flow of mvers in their lowest course. 


Count SAMUEL TELEKY is organising, at Pesth, an Expedi- 
tion for the exploration of Central Afnca, the fitting out will 
be completed by the end of May, and 100 well-armed men will 
reach Zanzibar in the course of June. Capt Hahnel, of the 
Austrian Navy, will take part in the Expedition, and two boats 
will be taken out in pieces. It 1s believed here that the Expe- 
dition wall not confine itself to scientific explorations only. 


THe three numbers of the ¥ewrwal of the Geographical 
Society of Tokio for last year which have been recently pub- 
lished do not contain much of special interest to lish 
students of geography, although the papers could hardly fail to 
instruct a Japanese audience, which can hardly be expected to 
be as iar with the colony of Victona, or with the progress 
of Russia to the southward, as Western readers. The report of 


to the Prime Meridian Conference at 
the Japanese delegate to the e oe hee ai 


Wi is also printed. Of 8 

one oo the Bonin Islands, altel asawerajae by the 
Japanese ; another on the area within which Mount fuj: is 
visible. 
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THE IRON AND STEEL INSTITUTE 


THE Iron and Steel Institute held its meeting on the 12th, 
13th, and 1gth mst., under the presidency of Dr. J. 
Percy, F.R.S., in the Theatre of the Institution of, Civil 


Premdent made some introductory remarks having refer- 
ence tothe papers about to be read. He had strong hopes 
that, from a scientific point of view, great results were likely 
to flow from investigation of the microscopic structure of 
iron and steel, as it was only by physico-chemical investigation 
that our present ignorance of the canses of many phenomena 
relating to metal would be lessened or dispelled fi was pecu- 
ruled, pot toread Mr Turner’s paper, as he had had the honour, 
when first addreasmg the Institute, of suggesting the solution 
of specific problems relating to iron and steel which had been 
ably attempted by the author ; he should be glad to see medals 
or rewards conferred on those who solved problems emanating 
from the Institute. He made special reference to Mr C P. 
Clarke’s paper, which we hope to print i ertenso He had 

ure in drawing attention to Sir Henry Bessemer’s 
gift to the Institute of a series of specimens illustrative of the 
process universally known by his name, which he exhibited at 
South Kensington some time ago = The President very shortly 
referred to what Sir Henry had done for metallurgy, and called 
upon the members to join in cordially thanking him for his gift 
to the Institute, which was done with acclamation 

With regard to the prevailing depression im trade, he thought 
over-production was the main cause of the evil in question. 
Considering the enormous power the 1ron and steel trades, for 
instance, possessed for production, tt was not surprising that 
over-production should take place Besides, what had taken 
piace in our own country had also occurred to a greater or 
eas extent in Germany, Belgium, France, Austria, Russia, and 
es ly the United States of America 

ritish workmen had a special enemy to contend against in 
the fierce competition from abroad, where men labour for less 
wages and work longer hours He hoped that the problem 
would be solved, not by our countrymen having to be paid less 
for their labour, but by the labourers in foreign countnes rising 
to our level, when our trades would have less to fear from 
foreign competition 

Passing from the over-production of tron and steel, the Pre- 
sident referred to the fact that the surface of the earth was 
lumited, whilst the human race was constantly increasing, and as 
the world could only sustain a certain popalation, so portions of 
it could do no more , he was of opinion that what was really at 
the bottom of the troubles of Ireland was the sentiment of Insh 
men trying to hve where they could not gain their livelthoods, 
when there were millions of acres in our colomes which they 
could cultivate and be happy upon Shortly referring to the 
Colonial and Indian Exhilntion, the speaker concluded, a 
vote of thanks for his address being moved by Sir Isaac 
Lowthian Bell and seconded by Sir Bernhard Samuelson. 

The Bessemer Medal for the year was awarded to Mr 
Edward Willams, who was unfortunately prevented by ll- 
health from coming to the meeting to receive it 

There was a very large number of papers on the agenda, 
some of which had to be deferred. Amongst the papers 
read and discussed some were important not only tech- 
nically but scientifically Mr. P W. Flower's paper on 
the origin and progress of the manufacture of tin plates 
ss hardly of this character, but it 1s imteresting both from 
an apgraig ssh and industnal point of view. Aristotle, 
Pliny, the Phoemctans, Herodotus, and Diodorus Siculus have 
all made reference to this manufacture In more modern days 
we find it founshing in Bohemia in 1620, from which country 
Yarranton introdaced tt into England about 1665, thus forta- 
nately succeeding in benefiting the sron trade of Wales and the 
tin trade of Cornwall, which were both much depressed. Later 
on, the use of coal instead of charcoal, of vitriol for pickling- 


of barley-meal, of Siemens’s soft steel for char- ' hearth steel brought about a very 


P el got 

Foal ison, Bessemer steel in place of puddied bar, have all had 
their influence on this industry N 
mifits in all, work up about half a million tons of British steel 
and iron annually into tin plates The production last year was 
over 7,000,000 boxes, of which probably 3,000,000 were used in 
the manufacture of 875,000,000 of 1 Ib. canisters ‘‘ By means 
of these canisters Europe receives largely of beef from the 
Western prairies, salmon (in shiploads) from Oregon, mut- 
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ton from the plains of Australia, fruits of ell sorts from Calli- 
P from Boston and 





fornia, lobsters Nova Scotia, oysters and 
peaches from Baltimore, sardines and green from: France, 
pine-apples from Mauritius, apricots has Fsbo, milk from 
Switzerland, jams from Tasmania, and many other of 
foreign soil, which complete the list of what the French bave 

called conserves alimentaires," 
Mr. Hamilton Smith, jun., m his on -lron 
conduit Pipes refers to the method of he mining intro- 
alifo he defined as the 


duced in rnia in 1852, It may roughl 
discharge of jets of water, actuated ty gravity with a consider- 
able head, against a bank of aurtferous gravel, the water —< 
first as an excavator, and afterwards as a carner of the wash 
material The supply of water for these jets was at first con- 
ducted through hose made of heavy cotton duck cloth, which 
was strengthened by outer nettings of cordage when the pressure 
was large In 1853 an ingenious miner laid im his main a fine 
of prpe consisting of joints of ordmary stove-pipe, made of very 
thin sheet-iron lightly fastened together with cold rivets; the 
jomts being united stove-pipe fashion. This pipe ans 
admirably, and in # short time all the hydraalic gravel mines m 
California obtained the pressure for their water-jets by means of 
thin sheet-1ron pipes. As a protection agsinst rust, cach joint 
is immersed for several minutes in a bath of boiling asphalte and 
coal-tar, a ttle rosin is added when a glassy surface is dessred, 
and sometimes a little fish ol, After successful practice in the 
mines had demonstrated the advantages and capabilities of 
wrought iron pipes, they were used for permanent conduits both 
for conducting water to mining districts across deep mountain 
gorges, and also for the supply of cities San Francisco, a 
place of some 300,000 inhabitants, receives its water through 
two lines of such pipes, and a third pipe, many mules in length, 
and of large diameter, 1s now being laid for an additional 
supply. 

ve ff a Neutral Lining for Metallurgical Purposes” was the 
tittle of a paper in which M_ Ferd Gautier, after describing 
various linings of an acid, basic, reducing, and oxidising charac- 
ter, refers to one in which chrome tron 1s the main constituent. 
From a physical point of view chrome ore 1s essentially re- 
fractory , heated in lumps it does not crumble to pieces, how- 
ever high the temperature In general metallurgy, where no 
alkahes m notable quantities are present, chrome iron is a 
refractory material of a specially neutral character, since neither 
acids nor bases act upon it The chrome tron 13 employed 
shaped in pieces, and also as a mortarin combination with lime. 
The use of this material in the basic qpen hearth process has 
been kept secret for some time , it was exhsbited last year at the 
International Inventions Exhibition 

The President's paper on steel wire of high tenactt 
referred to experiments on the tensile strength and chemica 
composition of wires of varions thickness, The mechanical teate 


were made at the request of the author by Col. Martland, R.A, 
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-mx works, with 320 | traction of the metal on cooling, or to the 


and the analyses by Sir Fredenck Abel ‘The wire was of a 
very pure character, there being a percentage of total carbon 
° es manganese 0 587, silicon o 143, sulphur 0 009, copper 
0 030, without a trace of phosphorus The tennile strengths of 
the wires increased as their thickness dimmmished, as shown by 
the following table -— 


Diameter in fractions Tensile strength in tons 


of an inch per sq inch 
0 093 : . 154 
© 132 115 
0 189 100 


iege ’ 
The difficulty in accounting for the increase of strength with 
diminution of diameter in wire-drawing is the circumstance that 
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blow-holes in steel, the author explained, are due to the con~ 
cs See 
isoned in its mass, Those of the in 
welding, when the steel is subjected to pressure, Th~= nf 
the kind the anthor | a eore to — eg 
techni known as ‘‘ seedy n glass, 
sree manufacture of steel by not ling the Same to 
touch the fused metal, just in the same way as have been 
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id of in the manufacture of glass by the use of the radiating 
tt was in ex fon of certain ct fl 
gertoas fallures which bad occurred in steel, the possibility 
these cases gaseous blow-boles in an t 

sorted or ed themselves in a series, thus 
line of weakness in the plate or bar, which has 
ong that line when subjected to a strain much below 
which test-pieces from the same plate or bar would with- 
In conclusion the author had no doubt “that, by manu- 
facturing open-hearth steel free from gaseous blow-holes, the 
metal would be much stronger and more reliable 
than that made by contact of flame, and the result would be a 
greater confidence inits use.” In the discussion of this paper a 
unanimous verdict was | bas in favour of steel alike by re- 
tatives of the Admiralty, the Board of Trade, and 
d’s Registry, who are the official judges of the metal, 
and by shipbuilders and boiler-makers who have found the 
mat more trustworthy than the best iron As re- 
gards the manufacturers, one acknowledged to the fact of 
there beng a large difference in the total carbon, according as 4 
pr 68 was taken from one end or another of a large ingot, whilst 
another speaker had found the metal to be more regular if made 
in a radiation than a contact of flame furnace. As the author 
even better satisfied 
e makers, which 1s 
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stated in his reply, the users were evident! 
with the material supphed them than th 
sepa a favourable sign. 

Mr. F, W. Webb’s paper on the endurance of steel rails 
added further testumony to what had already been said in favour 
of steel. In 1876 the London and North-Western Railway put 
down 31,391 tons of iron and stcel rails together, twelve months 
after which iron rails entirely disappeared, whilst the estimated 
requirements for this year are only 11,600 tons. The small 

uantity of rails required for renewals account in some measure 
iG the depression in the steel-making trade On the other 
hand, if steel sleepers are found to answer, and the author sees 
no reason why they should not, 45,000 steel sleepers having 
been put down on the London and North-Western line, and 
giving every satisfaction, orders for steel sleepers should in 
great measure make up for want of orders for rails 

Dr. H_ C. Sorby «lrew attention to the application of very ngh 
powers to the study of the microscopical structure of steel, having 
employed a power of 650 linear which, being about ten times that 
used in his previous researches, opened out anew field for research 
The chief facts were best seen in the case of an ingot of steel 
of medium temper On fracture, comparatively large crystals 
were visible, radiating from the surface to the interior When 
a properly-prepared microscopical section was viewed with a 
moderate power, it was easy to see that, after having crystallised 
out from fusion at a high temperature, these large crystals broke 


up on further cooling into much smaller ones. What was now — and softness, will be found best 


seen with very high powers was that these smaller crystals finally 
split up into alternating very thm plates Taking all the facts 


into consideration, \t appeared as though a stable compound of | ganese an 


tron with a small amount of carbon existed ata high temperature, 
which at a lower broke up into iron combined with a larger 
amount of carbon, and into tron free from it If these two pro- 
ducts had not differed so much in hardness, or if the alternatin 
plates had been considerably thinner, or if definite plates had 
hot been formed, such a compqund structure would never have 
rita suspected. It has probably never been specially looked 
or in other substances, and might exist without being visible, 
even with the highest and best magnifying powers To give 
a good idea of the size of the plates, he would refer to what 
— seen in a longitudinal section of medium steel forged 
When te ‘ot 3 Moiese = aemne\es down toa ee inch square 
, ( & very ne grain, and when 4 prepared 
— nbagt examined with a moderate power, this an ane 
hich Ue to crystals often about t/rooo inch in diameter, 
Ww. Were not drawn out or distorted, as they would have been 
if they had existed previously to final cooling after ‘ 


as they were distorted if the steel were hammer: 
with @ power : 
wemwrewwrws ese SCCM iy LURLAI BOMC- 


ing like 6o of the alter plat treme 
es, and even thi | 
delitate structure showed itt or no trace of distortion. Of 
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carbon, and were seen to the greatest perfection when there was 
a considerable amount in a combined state. 

Mr. Thomas Turner’s paper on the constituents of cast-iron is 
an attempt now made for the first time to systematise in some 
measure our knowledge of the constituents generally present in 
cast-iron, to estimate the mechanical value of any given 
specimen of which the chemical analysis is known, and 
conversely, when any given mechanical properties are desired, 
to predict the most suitable composition for the matenial. 
In connection with this subject two opposite opinions have 
been advanced by different authonties, both of which found 
expression at the Glasgow meeting of the Institute. On the 
one hand, it was suggested that probably the best mechan 
properties would be obtained in a cast-1ron which contained if 
possible nothing but carbon and iron, all other elements being 
regarded as impurities On the other hand, mt was said that 
possibly very considerable quantities of other elements might be 
added, even upwards of 10 per cent., without rend the 
metal unfitted for the founder’s use. It might be, 1f chemically 
pure iron could be obtained, that the first suggestion would be 
correct, and possibly if the various constituents could be added 
in just such proportions as to neutralise each other’s:ll-effects, as 
under such circumstances they are capable of doing, then the 
second suggestion might likewise prove true As a matter of 
fact, pure iron cannot be manufactured, and the wl-effects of 
large proportions of foreign substances cannot be neutralised. 
A cast-iron of tolerable purity can, however, be produced, from 
which, by variations in the proportions of the constant constituents, 
a metal of desired character may be prepared The author 
trents in detail of the influence of carbon, manganese, phos- 
phorus, suicon, and sulphur, all of which are invanably present 
in greater or less proportion Of these, carbon 1s the most im- 
portant constituent, and remarkable differences are pr duced hy 
variations in the proportions of combined carbon and graphite. 
For the more ordinary cast-iron the amount of total carbon 
varies from about 3 to 3 8 per cent., a lower proportion |} 
generally due (o some irregularity in the working of the blast- 
furnace The relative proportion of graphitic to combined 
carbon can only be affected in two ways—by difference in the 
methods of fusion after cooling, and by variations m the pro- 
portions of other elements present. Maximum general strength, 
that ts, considerable crushing strength combined with high tensile 
strength, is obtained with not less thano 4 per cent. of combined 
carbon, the metal being sufficiently soft to work with the tool ; 
with more combined carbon the metal becomes harder, its 
crushing strength increases while the tensile diminishes. The 
amount of graphitic carbon depends upon'the total and combined, 
but, in the majority of cases, 2 6 per cent for crushing strength, 
28 percent for general strength, and 3 per cent for strength 
It 1s to be remembered that 
any required proportion of combined carbon may be obtained 
by altermg the amount of silicon on the one hand, or of man- 

4 sulphur on the other, the former diminishing and 
the latter increasing it As regards silicon, the experiments 
show that, if high crushing strength 1 required, it can be ob- 
tained by a low percentage of silicon , if a high tensile strength 
1s required the silicon should be somewhat higher, while for soft- 
ness, smoothness of surface, and fluidity a still hngher proportion 
is necessary ‘Lhe author is of opinion that, alth wgh phosphorus 
1s objectionable in wrought sron and stecl, it 1s Not So in Cast- 
iron, the speci.vens which possessed the highest average quality 
being all moderately phosphoric irons, averaging from 0°19 to 
© 72 per cent , 0 3 per cent being a very suitable average pro- 
portion for strong iron , the amount must be proportioned accord- 
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sulphur is known to produce hard white iron, owing to an 
merease In the amount of combined carbon, acting therefore, 
when in small quantity, in 2 manner almost exactly opposite to 
that of silicon Sulphur and silicon are to a considerable extent 
mutually exclusive of each other m cast-iron. Thus the additr 

of sulphur to siliceous iron causes the separation of graphitic 
matter containing silicon, while the addition of silicon to an 
iron mech in sulphur causes the separation of ea eee ok 
rich im sulphur, one part of sulphar neutralising the effect 


‘ cent. of 
from five to ten parts of silicon. From 0°2 to 0 75 per : 
e 
manganese appears to exercise no injurious pect at 
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increased in amount with increase of excessive amounts of other constituents, would not be sui! 





work ; that the ill-effects of one constituent can at 
only imperfectly neutralised by the addition of another 
t ; that there is a suitable proportion for each consti- 
tuent present in cast-iron, upon the character of the 

desired, and u the proportion of other* elements 
present ; and that variations in the proportion of silicon afford a 
and inexpensive means of ucing 4 cast-iron of any 
required mechanical character which is possible with the material 


pp’s hot-blast pyrometer, which wa. shortly described, 
consists of an ment by which the hot blast 1s drawn with 
- nae on of cold air into a chamber, the tempera 
that of the hot 
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tare 
measured with an ordinary thermometer, gives 
blast by calculation. 
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ON DISSOCIATION TEMPERATURES, WITH 
SPECIAL REFERENCE TO PYROTECHNICAL 
QUESTIONS? 


JN bringing the subject of dissoctation before the Royal Insti- 
tution of Great Bnitain, the author proposed to confine 
himself to its influence on combustion and heating, that 1s to 
say, to its effects on combustible gases and the products of com- 
and on furnace work generally His researches had 

been made for the most mm connection with large gas fur- 
naces constructed according to his new system of working with 
radiated heat, or what may be otherwise called free development 
of flame In the first or active stage of combustion the flame 
passed through a large combustion chamber (all contact with its 
surfaces being avoided), and parted with its heat by radtation 
only ; while in its second stage the products of combustion were 
brought into direct contact with the surfaces and materials to be 





heated, by which means the remainder of its heat was abs- 
tracted. 1s, in a few words, was a description of the method 
of heating with free development of flame. In perfecting this 


em of furnace, the principle of which was in many respects 
reverse of that generally accepted, both as regards construc- 
tion and working, he had to examine into the accuracy of certain 
Scientific theorres which could not be brought into harmony with 
the actual results he obtained. 
Adopting the generally-accepted theory of combustion, accord- 
ing to which a flame consists of a chemically-excited mixture of 
whose particles are in violent motion, either oscillating to 
and from each other, or rotatzng around one another, it followed 
that any solid substance biought mto contact with gases, thus 
» must necessarily have an impeding effect on their 
motion. Motion bemg the primary condition of combustion, 
the latter would be more or less interfered with, according to 
the greater or less extent of the surfaces which impede the 
action of the particles forming the flame, im the immediate 
neighbourhood of such surfaces the combustion of the gases 
wonld cease altogether, because the attractive influence of the 
surfaces would entirely prevent their motion, farther off, their 
combustion would be partial, and only a comparatively great 
distance the particles of gas would free to continue umm- 
peded the motion required to maintain combustion. On the 
other hand, the surfaces themselves must suffer from the motion 
of the particles of gas producing the flame, for, however small these 
particles might be, they produce, hile in such violent motion, an 
amount of en which acting constantly would 1n time destroy 
the surfaces opposed to them, just as ‘‘ continual depp wears 
away stone” Tins circumstance fully accounted for the fact 
that the inner sides of furnaces, and the matcrials they contained 
were soon destroyed, not by heat, but by the mechanical, and 
also the chemical, action of the flame. It would 
seem strange that the heating power of a large volume of flame 
ghowld be so much interfered with by the contact of its outer 
parts only with the inner sides of @ large furnace chamber, if 
there was not another cause besides imperfect combustion to 
reduce the heating effect of a flame which touched the surfaces 
to be heated. A flame when in a state of combustion radiated 
heat not only from its outer surface, but also from its intenor by 
allowing the heat to radiate through its mass. In this manner 
every parucle of flame sent its rays in all directions, but if the 
flame itself touched Pas aba combustion ceased there, free 
P 


carbon was liberated roduced smoke which enveloped that 
Bast sod prevent thenaye heat of the pther portions of the 
from reaching 1. 


7 Lectare by Mr Frederick 5 emens at thy“ Roya! Institution, Friday, 
Way 3. ? ; 
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The author hed avoided for various reasons refi te the: 
subject of dissociation until recently, although pigs been 
brought forward by several writers, and as 
against his new system of furnace ; a¢ according to these writers 
it would appear to be impossible to produce such exceedingly” 
high temperatures as he claimed to reach. He had long let 
the opinion that appearances of dissociation not being o} - 
able in furnaces heated by radiation, but occurring in furnaces 
m which the flame was allowed to come into contact with: 
surfaces, must be due to the action on the flame of those sur- 
faces at high temperature. He was led to this conclusion partly 
from his own observations, and partly from descriptions of dis- 
sociation observed by others, amongst whom was his brother, 
the late Sir William Siemens, who described a case of dissocia- 
tion (see lecture delivered March 3, 1879, at the Royal Unitert 
Service Institution, entitled ‘‘On the Production of Steel, and’ 
its Application to Mulitary Purposes”) which occurred in a 
regenerative gas furnace constructed according to their old views 
of combustion and heating. Zhe conclusion at which he hal 
arrived was, that sold surfaces, besides obstructing active cout 
bustion, must also at high temperaturis have a dtssoctateng 
sufluence on the products of combustion : 

In order to obtain information on this subyect he examined the 
laws and theory of dissociation, and endeavoured to bring the 
various results obtained by scientific authorities mto y aes 
with one another, and with his own experience, but failed en- 
tirely in doing so ‘The temperatures of dissociation of carbonic 
acid and steam, the two principal gases forming the products of 
combustion when ordinary fuel was used, vary very much 
acco to these observers, and the results he had obtamed 
in practice were different from most of them He hoped to 
prove that the temperature at which dissociation sets in is, 10 
most cases, much higher than generally admitted ; and that the 
authorities he was about to referto had omitted in almost all the 
experments they had made to take into proper consideration 
one element which was lable to alter matenally the results 
obtained by them  Zhes element was the apparatus used for 
those exp riments as regards ts surface, form, and mak rial, 

In considering the question of dissociation, he proposed to- 
commence with Deville, who first discovered and called atten- 
tion to the dissociation of gases at high temperatures. He made 
numerous experiments with various gases, and fixed certain tem- 
peratures at which he found that esther complete or partial dis- 
sociation took place W:thout going into details, he might 
mention that Deville required to use vessels and tubes of definite 
dimensions, material, and structure, in order to obtain the results 
stated One experiment had to be made with a porous tube, 
another required the use of a vessel with rough interior surfaces, 
or containing some rough or smooth material. In this way 
Deville arnved at a great vanety of results, and although he did 
not state that the rough surfaces, or porous tubes, or the solid 
maternal placed inside the vessels which he eupleyett had any 
particular influence on the temperature at w ich dissociation 
took place, yet it would appear that he could not obtain his 
results without having recourse to those means Deville’s results 
depended very much upon the various kinds of surfaces he used 
in his experiments, if they were not entirely brought about by 
them ; these experiments, moreover, were of a very complicated 
nature, so he proposed to pass on to more modern authorities, 
whose experiments were of simpler character, and less open to 
objection 

e most important experments which modified those of 
Deville were due to Bunsen. Bunsen observed the dissociation 
of steam aud carbonic acid by employing small tubes filled with 
an explosive mixtare of these gases, to which suitable pressure- 
gauges were attached. On igniting the gaseous miature, ¢x- 

jon took place, and a high momentary pressure was produced 
within the tube ; from the pressure developed, Bunsen calculated 
tho temperature at which the explosion took place, found 
that it varied with the mixtures var pe ot He records the 
circumstance that only about one-third of the combustible gases 
took part in the explosion, from which circumstance he con- 
cluded that the temperature attained was the limit at which 
combustion occurred To prove this, Bunsen allowed the gases 
sufficient time to cool, after which a second explosion was 
duced, and even a third ion when time was allowed for 
the gases to cool down _ Bunsen obtained much higher 
temperatures f r his limits of dissocsation than other ; 
these were for steam about 2400" C., and for car acid 
about gooo”C. These temperatures were probably higher than 
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arereached in the arts, as materials weed in furnace-bulding 
quid not withstand such temperatures for any length of time ; 
sut etd te wiuat call attention to the circumstance that if the 
#flvdtice of the inner surfaces of the tubes on the combustion of 
hie gases therein could be removed, the dissociation temperatures 
rived at would be found still higher. He could not admit that 
3unnen’s explanation of the cause of the secund and third ex- 
Hosions was se satisfactory, as it was not the cooling of the 
ages alone which rendered the subsequent explosions possible, 
att also the thorough re-mixture of the gases by diffasion after 
mach explosion, ‘1 his he illu trated by means of diagrams which 


‘epresented-— 
(t) A tube filled with an explosive gas mixture which was 


“ 2, 

(2) The same tube immediately after an explosion had taken 
yace, with a y hie margin to indicate the unexploded mixture 
lose to the sides, and deep red, towards the middle of the tube, 
he exploded gases. The white was shown as merging into 

red by degrees, because close up to the sides the surfaces 

wevented explosion or combustion altogether; nearer the 

partial combustion took P ssi whilst only in the middle 

if the tube the gases found sufficient space for complete com- 
lination. 

(3) The same tube after the burnt and unburnt gases had 
nixed by means of diffusion, which was coloured light red 
oo” ne pale sm iceaely after the second explosion, 

our t red at the sides, turning into deep red by degrees 

wards the middie : : i : 

(5) The same tube after diffusion bas done its work a second 
ime, coloured a deeper shade of red. 

(6) The same tube after the third explosion, coloured nearly 
eep red throughout, but still a lighter shade on the sides 

In Bun en's invde of determining dissociation at high tem- 
reratures we had only to deal with the obstruction which sur- 
aces offer to combustion, leaving out their dissociating influence 
st high temperatures, which aftected most of Deville’s results 
7or that reason Bun-en arnved at much higher dissociation 
emperatures than Deville, and his mode of experimenting 
wossessed the advantage that it might lead to a proper settle- 
nent of the question of temperatures at which dissociation 
rould set in when taking place in a space unencumbered by 
urfaces. 


By taking a narrow tube of about the same size as Bunsen 
sed for his experiments, and a hollow sphere of the same 
‘apacity, in both of which Bunsen’s experiment should be re- 
ated, the real dissociation temperature, if no surfaces were 
sates to influence the result, might be approximately cal 


Bunsen’s method of expernmenting, according to his view of 
he matter, should form the foundation of further research to 
etermine the dissocratiun temperatures of products of combus- 
ion. Even rf means were found for eliminating the influence 
if surfaces, no known material at our disposal could withstand 
1 bets Ingh ee to which the vessels or tubes would 
re sv jected if experiments were carried out according to 
Jeville’s method. a iss 

That the surfaces of highly heated vessels or tubes either pro- 
uce, or tend to produce, dissociation, had been corroborated 
ately by two Russian expermnentalists, Menschutkin and 

ronowalow. These gentlemen found that dissociation of car- 
ionic acid and other gases was much facilitated when the vessels 
‘sed for the experiments were filled with material offering rough 
sei — as —— or broken glass. 

rer's view of the theory of dissociation caused or 

nftuenced by surfaces might be given as follows. Increase of 
‘mMperature tea expansion of gases would reduce the 
yeni ve tendency the atoms towards one another, or, in 
her words, dimunish their chemical affinity. In the same ratio 
the temperature was increased the ling tendency of the 
Ooms mist increase also, until at last decomposition, or what is 
alled dissociation, took place. This being admitted, it would 
allow that the adhesive or cond influence of surfaces on 
ve atoms of the which action would increase at high 


paling tet Ww assist this decomposi i i 
spalting tendency of the atoms, position by increasing the 
lctor Meyer, who at first dis 


puted the accuracy of the results 
xained e two R 
ent, 3 by : ussian brary ultimately accepted 
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thority in questions of dissociation, having carned out many 
interesting experiments Meyer, for instance, proved dissocia- 
tion by dropping melted platinum into water, and found that 
oxygen and hydrogen were evolved from the steam produced. 
There c&uld be no doubt on this point, but the question arose 
whether heat was the sole agent that brought about the dissocia- 
tion of steam in this case. In the first place the dissociatin 
influence of the highly heated surfaces of platinum on steam had 
to be taken into consideration, and, secondly, the chenn al 
affinity which platinum had for oxygen, and still more for hydro- 
gen The same remarks apphed to Meyer's experment of 
passing team or carbonic acid through heated platinum tubes, 
in which cage he obtained only traces of dissociation, the 
temperature being much lower. Other experiments might be 
mentioned, but none Jed to 2 different conception of the 
question 

There 1s one other circumstance connected with dissociation, 
proved by experiment, which, however, required explanation, It 
was considered asa sure sign that dissociation was going on when 
a flame whose temperature was raised became longer, this it 
was said could only be accounted for by dissociation having 
commenced. He agreed with this conclusion, but the expen- 
ments by which it had been proved had been made, like others 
referred to, in narrow tubes or passages in which the dissociating 
action of the heated surfaces must come into play It was not 
alone the heat to which the gases were ratsed that in these cases 
caused dissociation and increased the length of the flame, but 
also the influence of the heated surfaces in contact wih the 
combustible gases, more e pecially if these gases contained 
hydrocarbons. The extension of the flame wa, also partly due 
to the obstruction which the surfaces offered to the recombusti in 
of the dissociated gases through want of space if the same 
flame were allowed free developmen in a spice unencu nbered 
by surfaces, as in the lecturer’s radiation furnace, no such exten- 
sion of its length would be ob-erved , but, on the contrary, tt 
would get shorter with increase of temperature. This action 
could be best observed in the regenerative gas-burner exhibited, 
whose flame became shorter the greater the intensity of the 
temperature, and therefore of the light, produced On the other 
hand, flame ought be extended almost to any length if conducted 
through narrow zes; this might be seen in regenerative 
furnaces, which would send the flame to the oe of the chimney 
if the reversing valves were so arranged that the flame, instead 
of passing through the furnace chamber, was made to hum 
directly down into the regenerators. No proper combustion 
could then take place in the brick checkerwork of the regenera- 
tive chambers, and the flame would consequently continue to 
extend unti] co led down below a red heat, bemg ultimately 
converted into dark smoke , thus in this case the extensive sur- 
faces offered by regenerators would act both ways, by preventing 
combustion, and by assistmg dissociation 

It would be understood that regenerative furnaces them- 
selves offered special opportunities for making experiments, most 
questions, indeed, being best settled by the results obtained in 
actual work If dissociation set in the consequences were seen 
in want of heat, reduced output, and in destruction of furnace 
and materia}. If the causes of dissociation were removed, a rise 
in temperature, increased output, longer furnace life, and savin 
of material ensued. Similar results might be obtamed wit 
other furnace., but the beneficial action would not be so great as 
in the case of the regenerative furnace, because the intensity of 
heat obtainable in them was much lower 

After describing a new regenerative gas stove he had lately 
introduced, the lecturer referred to the better distribution of the 
radiated heat by us use, he found that a room warmed by 
means of a stove or open fire, such as described, was of a more 
uniform temperature than when warmed by an ordinary fire or 
by a gas and coke fire, such as h.s brother was engaged 1n mtro- 
ducing into this country shortly before his death 

This, im his optnion, was mainly due to the fact that a source 
of radiant heat of low intensity but of large surface, sending oat 
its rays at various les, heated an object in its vicinity very 
much more than was the case with a smaller source of radiant 
heat of greater intensity, whose ra struck the object from one 
direction only, notwithstanding that both sources radiated 
same quantity of heat. This action was Wlustrated by means 0 
two diagrams exhibited, which represented two rooms, the one 


j ty, and the other by # 
heated by a small flame of high farigeos es same quantity 0 


the one close to, and the other at a distance from the 
rce of heat. The object in the one room aear to the source 
&aving the large heating surface was almost enve in rays, 
while that in the second received rays only in one d on, the 
former therefore being much more heated than the latter. This 
difference did not occur when the two globes at a distance from 
the two sources of heat were compared. The law that the 
of heat diminished m the inverse ratio of the square of the 
distance was only correct as regards small but :mtense sources of 
heat, whilst the decrease of radiant heat took place in a much 
higher proportion in the case of large sources of heat of low 
intensity This clearly proved that for the purpose of warm 
reoms by means of radiation, 1t was important that the heat should 
be concentrated mn an intensely hot focus, as was the case in 
pres our earth being warmed 1m this way by the radiant action 
sun 
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ON THE EFFECT OF HEAT IN CHANGING 
THE STRUCTURE OF CRYSTALS OF 
POTASSIUM CHLORATE 


[™ was observed some time ago by M Mallard (Bulletin de la 

Soctdé Mintralogique, 1882, p. 214) that certain crystals, 
such as boracite and ae sulphate, have thei crystallo- 
graphic character pre oundly modified by exposure to a high 
temperature, and that in the case of potassium sulphate a num- 
ber of hemitrope plates are thus formed. 

Now, potassium chlorate, while it does not belong to the 
same crystal-family as potassium sulphate, shows a still more 
anveterate tendency to produce twins (such as would assuredly 
drive a Malthus to despair) It was therefore an obvious in- 
ference that heat might produce a similar physical change in this 
substance, although I bave not been able to find any account of 
riage peda having been tried The decrepitation of crys- 
tals tasstum chJorate, when heated, hay of course been 
noted; but the wreck of the crystal has been always rather 
inadequately explained as due to the vaporisation of included 
films of water. 

A clear transparent crystal of potassium chlorate, from which 
the inevitable twin plate had been ground away so as to reduce 
it to a single crystal-film about 1 mm. in thickness, was placed 
between pieces of mica and laid on a thick iron plate. About 
3 cm. from it was Jaid a small bit of potassium chlorate, and 
the heat of a Bunsen burner was applied below this latter, so as 
to obtain an mdication when the temperature of the plate was 
approaching the fusing-point of the substance (359° C , accord- 
ang to Prof Carnelley) ‘The crystal-plate was carefully watched 
daring the heatmg, but no decrepitation tuok place, and no 
visible alteration was observed, up to the point at which the 
small sentinel crystal immediately overthe burner began to fuse 
The lamp was now withdrawn, and when the temperature had 
sunk afew degrees a remarkable change spread quickly and 
quietly over the crystal-plate, causing 1{ to reflect light almost 
ge brilbantly as if a film of silver had been deposited on 1t. 
No further alteration occurred during the cooling , and the 
piste, after being ground and polished on both sides, was 
mounted with Canada balsam between glass plates for examina 
tim. Many crystals have been similarly treated with precisely 
similar roaclls , and the temperature at which the change takes 

has been determined to he between 245° and 248°, by 
eating the plates upon a bath of melted tsn in which a ther- 
amometer was immersed With single crystal plates no decrepr- 
tation has ever been observed, while with the ordinary twinned 
plates it always occurs more or less violently, each fragment 
showing the brifhant reflective power above noticed. Doubtless 
the decrepitation 1s due to the wrenching asunder of the hemi- 
t plates, caused by thew unequal expanson by heat in 

erent directions. 

The follow: poise iroacam will show the nature of the 
changes which the crystal has undergone :-— 

(1) Examimed in common white hght, the ordinary crystals of 
aarp chlorate reflect no more light, e1ther superficially or 

ernally, than a plate of glass, in whatever position they are 


The altered tals, when similarly exagzined, reflect little 
at small angles of mecidence, but at alf‘angles greater than 

10° they reflect iight with a brillighcy which shows that 

the reflection must be almost total. is reflective power does 
1 to be maternally greater at angles of incidence. 
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Biepitrereemtaae 
When the plate is tuned round in its own ivto ‘positl 
are found, differing in azimuth by 180", in w The equal 
reflects no more light than an erdinary cymes! under the same 
conditions. In these cases the plane of incidence onincides 
with the plane of crystallographic symmetry. 

The reflected beam is slightly iridescent; and when the 
Dae 1s held obliquely and examined with a magnifier, « striated 

ntly-coloured structure is observable, resembling that of 
watered silk or mother-of-peart. coloured bands alwa: 
lie parallel to the plane of symmetry. When the reflected 
ig examined with a spectroscope, it is found to give a 
complicated spectrum contaming numerous narrow 
bands. In some specimens these bands are fairly straig 
regular, but in most cases they are rather wavy, and vary in thick- 
ness in different parts of their length, appearing somewhat Irke 
the interlacing twigs in a bundle of sticks. As the angle of in- 
cidence 1s increased, these bands move towards the more re- 
frangible end of the spectrum, while others appear and join 30 
the procession 

e spectrum of the transmitted light 1s, of course, strictly 
complementary to that of the reflected beam ; and both of them 
strongly resemble the spectra given by some of the iridescent 
crystals described by Prof Stokes (see NATURE, vol xxxi 
p. 565), and also by many sections of opal and mother-of-pearl, 
and by films of decomposed glass. 

(2) When examined in a parallel beam of plane-polarised 
hght, the ordinary crystals show little or no colour, unless held 
so that the light passes nearly in the direction of the optic axes, 
when the usual broad, rather faintly-coloured bands are seen 
The altered crystals, on the contrary, give in all positions (ex- 
cept when the light passes through nearly normally, or when the 
plane of polansation 1s either parallel or perpendicular to the 
plane of symmetry) a most complicated and brightly-coloured 
pattern, resembling that which 1s shown by many of the com- 
plicated macled crystals of amethystine quartz, which vary, like 
patterns on watered silk, with slight changes in the direction of 
incidence of the hight. 

(3) When examined in a micro polariscope, in plane-polarised, 
highly convergent white light, the ordmary crystals show the 
usual isochromatic lemniscates surrounding the optic axes, which 
latter are themselves just visible at the edge of the field In the 
altered crystals aeaine of the kind 1s visible, only patches of 
colour distributed rather irregularly over the field, somewhat 
like those of certain of Norremberg’s mica-selenite combina- 
tions. 

(4) When homogeneous (sodium) light was substituted for 
white hght in the micro polariscope (an expedient which 18 of 
great use in simplifying and giving definiteness to the phenomena 
shown by crystals), the remarkable nature of the structural 
which heat had caused was much more clearly apparent. ‘lhe 
ordinary crystals simply showed the usual multitude of curved 
isochromatic bands symmetrically arranged round the optic axes 
and filling the whole ficld. ‘The altered crystals showed nothing 
of the kind, but a set of hyperbolas appeared—the form of the 
iochromatic curves of extremely high order which are given by 
biaxial crystals when the directions of the optic axes make a 
very large angle with the normal to the surface of the plate (see 
Verdet, Zuvres, vol vs pp 172-175), “These hyperbolas are 
not rectangular, thus proving that the optic axes do not lie in 
the plane of the plate (as in the case of cleavage plates of 
selenite), but they so nearly do this that I could not, even by 
immersing the plate in oil, satisfactorily determine their precise 

ition ‘The bands are rather irregular and shifty, as is usual 
in composite macles , m some parts of a crystal they may appear 
as the central portions of a lemniscate-system 

(5) It seemed desirable to examine the effect of heat be the 
crystal during its progress, so as to determine whether the 
change of structure takes place at the period of the formation of 
the reflective Inyer For this purpose a polished of 
potasssum chlorate was clasped in a cop r holder (like that 
used for plates of selemte in Mitscherlich's well-known experi 
ment), so that it could be placed in the field of the 
and examined while its temperature was gradually 4 
specie of a Jamp-flame to the outer extremity the 
holder. 


The ordinary set of isochromatic curves lasted nearly on- 
changed for some time as the temperature rose, but at a certain 
they faded away likes: daesteing view | sad ie oe © 
confusion there emerged the set ahove mee 
which grew in definieness aad regularity, but did pot. 
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erwise alter until the field quickly became dark owing to the 
fon of the crystal. This eeu to indicate that the in 
? etrecture e dently of ‘the formation of the 
* reflecttve Inperd, : a apise being only an incident occurring at a 
i of the cooling. 
(6) It would seem thar’ ssaeting of the following kind 
to the crystal. Itis, of course, anisotropic in structure, 
effect of heat is to set up a molecular strain which at a 
certain point of temperature causes so strong a shearing action 
Between nearly contiguous layers of the substance that whole 
rows of ceynal elements lying between these layers are rolled 
over, a$ it were, by the ‘‘couple” applied to them, until they 
take up their ‘sec ond positions of equilibrium,” as M Mallard 
would say (see his paper ‘‘ Sur la Théorie des Macles,” Sudl 
So Min,, December 1885, p. 467). If these latter positions 
were such as to bring the odfuse bisectrices (supplementary lines) 
into parallelism with a normal to the main plate, the occurrence 
of the hyperbolas abuve described would be fully accounted for 
Such an action would be of the same general character as that 
which takes place in cale-spar when macles are being developed 
in it by Reusch’s method , viz by carefully compressing a crystal 
of it in a definite direction (fogg. Ann., vol cxxxul p. 445), 
I have succeeded by properly regulating the direction and 
amount of the pressure in making spar-macies containt 
numerous ‘planes of sliding” (Gletflachen, as Prof Reusc 
calls them), which reflect light with a pearly lustre, and almost 
as brightly as the potassium chlorate macles described above. 
It has yet to be explained, however, why the intense reflective 
wer doe» not show itself during the process of heating, when 
the talung over of the crystals would certainly take place, and not 
until a particular stage of the cooling is reached I am inclined 
to believe that this may be due to the substance acquiring a 
certain amount of plasticity at high temperatures, such as has 
been observed by M Mallard in crystals of nitre under similar 
circumstances This may prevent any loss of optical continuity 
until a certain critical point in the cooling has been reached ; 
and at this point the displaced crystal elements suddenly part 
compe’? with their unaltered neighbours, leaving a numerous 
series of parallel tubular cavities, precisely hike those which are 
endear present in calc-spar macles formed by Keusch’s 
method. The opposite side. of these parallelogrammatic cavities 
may be so near each other that the rays reflected from them may 
interfere, and give the colours of thin plates corresponding to a 
rather high order 1n Newton's scale. Although a large amount 
of hight must escape reflection at any single cavity, yet of the 
transmitted rays encountered a large number of precisely simular 
and similarly situated cavities at shghtly lower levels in the 
crystal, the sum of the partial reflections would produce an effect 
almost equivalent toa total reflectton of the original incident ray, 
and a corresponding deficiency in the amount of light trans- 
mitted through the whole plate The brillancy of the colours 
in the light reflected from the well-known films of «ecomposed 
glass 1s accounted fur in precisely the same way, and the suc- 
cessive separate films of glass can be easily seen under a micro 
scope at the edges of the compound film, where they only 
partially overlap 
The fact that no brilhant reflection 1s observed in and near the 
plane of symmetry of the crystal may be due to the sides of the 
Cavities na given horizontal row not lying strictly in the same 
plane, but being slightly inclined alternately in opposite direc- 
tions, 86 as to form a senes of antichnals and synclinals, or 
ridges and furrows like those of aroof Thus a beam of light 





incident in the plane of symmetry would be reflected im directions 

lying a little to the right and left of this plane, and not in the 

plane itself. The satin-hke arance of the reflecting layers, 

mrcady alluded to, would be fully accounted for by such a struc- 
The 


above described seem of interest as bearing upon 

cause of the str iridescence of some crystals of cee i 
orate, about which I may have something to say in a future 

communication. HG Mapan 
Eton College, May 10 





SCIENCE IN RUSSIA 


"THE Jast volume of the Afemoirs of the Kharkoff Society of 
(vol, xviii.) contains several papers of interest 
had to deal with Acarides, and are acquainted 
difficulties wf their classification, will welcome the 
Krendowsky, on the Hydrachnids of 
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Southern Russia. It is not a mere description of forms, with 
a more or less happy classification, but an elaborate contribution 
towards the dca a arrangement of this imperfectly-known 
subdivision embryogeny of the Hydrachnids, and ly 
their larval,phase, have received special attention, no satisfact 
clasaificafion being possible without that preliminary study. te 
appears also from M. Krendowsky's researches that many 
ydrachnids of Southern Russia are really temporary A iar 
on several insects, mollusks, and sponges, especi 
young and 1n the state of six-footed larvee. 





tes 
y when 
The Hydrachnids 
of South-Western Russia belong to thirty-five species (nine 
species each of Nes@a and Arrenurus, five of Afax, and four of 
tmnesia) ; the author has been led to revise the whole of the 
classification of the freshwater Acarides, and gives it complete, 
with analyses of each family, as well as of the very numerous 
enera, 
. Another paper of great interest is devoted by the same author 
to the estuaries of the Bug, Dnieper, and the smaller ones in the 
neighbourhoods of Kherson and Odessa, This paper 1s full of 
the most useful information as to the characters and geological 
history both of these estuaries and the /:mans, which are now 
shut off from the sea by their sand-bars, and have become mere 
elongated salt lakes 
Prof. Lewakowsky contributes to the same volume a paper on 
the Jurassic limestones of the Crimea, based especially on their 
micro-structure It appears that they mostly contain very small 
debris of cor: Is and rhizo , they are not coral structures, 2% 
was supposed, but have much likeness to what Dana describes 
as beachsand-rock Like the clay-slates of the same formation 
in the Crimea, they have been deposited in a wide basin which 
extended into Kherson and khaterinoslav, and they were com- 
posed of materials brought from the south, from a content. 
which occupied part of what 1s now submerged by the Black 
Sea. M Genjounste’s researches mto the microscopical struc- 
ture of the coal of the Donez Basin are interesting inasmuch as 
pe | show that the prevailing matenals for the formation of this 
coal were the higher vascular Cryptogams, and not Algsx, as 
was sometimes sup by Kussian geologists Dr M. 
Dybowsky’s additional note on the Spongilla Dortsha stepanovit, 
one of the most interesting discovered in Europe, contaims a 
description of the structure of its gemmule, with the porous and 
“‘ crrous appendages.” The note, as also the ng papers, 
are accompanied by several plates. 





SCIENTIFIC SERIALS 


The Quarterly Fournal of Aficroscopwal Scrence, vol. xxvi. 
part 3, April 1886, contains a memoir on the leeches of Japan, 
by Dr C O Whitman (plates 17 to 21) A short abstract of 
this important memoir has been given in our Biological Notes. 
Contributions to the embryology of the Nemertea, by Prof. 
A A W. Hubrecht (plate 22) No 11s an account of the 
development of Linens obscurus, Barr These imvestigations, 
already published in the Dutch language, are fully detailed in this 
paper, and the plate gives the details of the principal results, 
combined into fifteen diagrammatic tracings In one section 
the earliest developmental stages and the derivatives of the pnmary 
epiblast ; in a second the hypoblast before the shedding of the 
primary larval integuments, and im a third the mesoblast, are 
treated of —On the early development of /wlus derrestris, by 
F, G Heathcote, M A (plates 23 and 24) This as the first. 
part of an essay on a subject not treated of by British naturalists 
since the days of Newport _It treats of the segmentation of the 
ovum, which shows a remarkable resemblance to that found im 
Amphipods by Ulan The formation of the blastoderm 1s 
such as 1s generally found in tracheate development. The cells, 
which at the conclusion of the blastoderm formation remain. 
within the yolk, represent the endoderm. The mode of forma- 
tion of the mesoderm almost exactly resembles that described by 
Balfour for spiders. In a future the author intends de- 
scribing the further developmental stages of the embryo — 
Wilham A. Haswell, M A, on the structure of the 50 called 
glandular ventricle (Drusenmagen) of Sylhs (plate 25) This organ 
is in reality a well-developed muscular gizzard, and contains no 
glands in its walls. The muscular elements of the organ pre- 
sept an embryonic character containing as they do a polynucleated 
core.—Arthur B, Lee, oa pian & cell researches (plate 26). 
While Carnoy’s conceptions of the cell body do not materially 
differ from recerved views, the author of this paper thinks that 

sufficient attention has not been given to his jebours or the 





—Prof, E. Ray Lankester, the Pleomorphism of the 
A reminder of the simple fact that ten years ago 
Schisoplyta tna paper in this foweal, which ariticed the deep 
a t , which att e dee 
attention of all those botanists who had taken any mterest in the 
subject. s 
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Journal of Anatomy and Physiology, Apr 1886, vol. xx., 
3, contains :—Dr. J. W. Fraser, on the action of infused 
on peptic digestion. This paper is a continuation of 
one in the teenth volume of this Yosrna/, and is based on 
“the results of the same expenments, the difference being that 
the amount of nes chalysed, instead of being estimated as 
the total c matter, as was done in that paper, are here 
sesti nated by the amount of organic nitrogen —W A. Lane, 
some variations in the human elton asymmetry of skall, 
8 column, &c., bifid ribs —Dr, R L. MacDonnell, case of 
nb.—Dr. R. W Shufeldt, osteology of Conurus caro- 
Kaensis (plates 10 and 11). The extermmation of this parrot 
a imminent. To this memoir there 1s appended a synop- 
sis of the skeletal characters of this bird which exhibit many 
vints of interest,—On a Navajo skull (plate 12), with a note by 
ic Wm. Turner —J. Biand Sutton, on the ongin of certain cysts 
(plate 13) —Dr. ] Lockhart Gtbson, the blood-forming organs 
‘and blood-formation « an experimental research (plate 14) (con- 
tinued). Among the chief conclusions are the following - through- 
out hfe, nucleated red cells, derived from white corpuscles and 
colourless marrow-cells, are the only predecessors of the non- 
nucleated red blood-corpu-cles The transformation takes place 
in the bone marrow, spleen, and lymphatic glans; the red 
"bone marrow in extra-uterine life plays the more important 
in the work, the spleen a gabordinees one ; the lymphatics, 
while chiefly prodacing white, do also produce red corpuscles, 
Both colourless cells and nucleated red cells multiply by division 
tin the blood-forming organs, and in these latter there are also 
to be found cells whose function appears to be to break down 
red blood corpuscles —Dr E E Maddox, on the relation be- 
‘tween convergence and accommodation of the eyes.—Dr R 
Robertson, a contribution to splenic patholozy (plate 15).—Dr 
‘¥, Tuckerman, su arte! leg in a male ton (Rana palus- 
éris) (plate 16).—Dr. D Noél-Paton, the nature of the relation- 
ship between urea formation and bile secretion Both these 
mena would seem to depend in large measure on 

the destruction of blood-corpuscles, and through this the 

necexsanly bear a direct relationship to one another,—Pro 
D’Arcy W. Thompson, on the hind limb in /cAthvosaurus 
platyodan, and on the morphology of vertebrate limbs —Sir 
Wm. Turner, on the lumbar curve of the spinal column 1n several 
races of men (see also abstract of a memoir on this subject by 
Prof. D. J Cumngham, Narurg, vol xxxui. p 378).—Ana- 

‘tomical notes. 


American Journal of Science, Apnl —On Lower Silunan 
rfosstis from a limestone of the original Taconic of Prof. Emmons, 
by James D Dana. These fossils were recently found in the 
“ ” or western limestone of the Taconic system, that 1s, 
‘the oldest lnmestone stratum of the system according to Emmons. 
come from Canaan, New York, near the Massachusetts 
» and several species have been determined by Prof 
Dwight, notwithstanding the metamorphism of the rock. They 
‘include remams of Marchisomas, Pleurotomarias, Crinoids, 
Fenestelix, a Trilobite, and probably some Brachiopods, show- 
ing that this limestone 1s not pre-Cambrian or Cambrian, but 
tangs probably to the Trenton or Lower Silunan age of the 
Eastern or Stockbridge Ihmestone.— Preliminary report of S. W. 
Ford and W. B. Dwight upon the fossils obtained in 1885 from 
metamorphic limestones of the Taconic series of Prof. Emmons 
at Canaan, New York: A. Explanatory statement with reference 
to the paleontological investigations at Canaan, W. B 
Dwight. The authors are strongly inclined to the opinton that 
‘the limestones of Canaan, which have yielded these fossils, are 
of Trenton —On surface transmission of electrical dis- 


charges, by H. Carat A precee coe of the riments 
here amc har and i is that there ac suficiont scien- 
tife basis for making lightning conductors of large surface, and 
that large sectional area is essential to ample conductivity. —The 

of Litchfield, Maine, by F. W. Clarke T ah hel 
calite, bya ences ir Peay es cet jidomelach 

ronephelite (new €s), te, and le 

from the numerous boulders of aa eleolite rock scattered over 
the district between Litchfield and West Gardiner, in Kennebec 
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County, Maine.—Qn the chemical behaviour ofron in the mag: * 
netic field, by Edward L. Nichols, A set of be wie 
regia, nitric acid, hydrochloric acid, and sulphuric acid is " 
scribed in illustration of the menonthat, when finely-divided 
iron is placed in a ¢ field of considerable int and. 
ex to the action of an acid, the chemical reaction in 
many respects from that which occurs under ordinary cirgsite- 
stances. The experiments are preliminary to a more 
mvestigation of the novel series of effects developed 
The inculcation of scientific method by example, with an ilus- 
tration drawn from the Quaternary geology of Utah, by G. 
K. Gilbert. This paper is a reprint of the Presidential Ad 

read before the American Society of Naturalists at Boston, 
December 27, 1885 It discusses, not the results nor the subject. 
matter of the several sciences with which naturalists are con- 
cerned, but their methods of investigation and their methods of 
teaching generally.—Nova Andromedx, by Asaph Hall, The 
history of the discovery of the new star in Andromeda by Dr. 
Hartwig, of Dorpat, last Angust, its observation and gradual 
fading away, forms the subject of this paper.—On some new 
forms of the Dinocerata, by W. B Scott. What ap ears to be 
a missing link between the two sub-orders of Am a (the 
Cc hodons of the Wahsatch Eocene and the Dinocerata of 
the Bndger) 1s here described under the name of Elachoceras. 
It was discovered by the Princeton Expedition of 188§ in the 
Bridger beds of Henry’s Fork, Wyoming, and represents a 
genus allied to Uintathenum, without upper incisors, and having 
six molars of the Uintatherium type and large upper canine 
tusks, but without nasal protuberances, and having only radiments 
of the maxillary and parietal protuberances. The supra-occipital 
ts pierced by two large venous foramina placed one on each 
side of the median line In the same locality, but at a some- 
what higher level, was found a large U:ntatherum skull, 
undoubtedly representing a new species (U7. altceps) of that 
genus, 


The American Natural:st for April 1886 contains :—On the 
ancestry of Nasua, by Sam! Lockwood.—On the mechanism of 
soaring (illustrated), by J. Lancaster-~The Stone Age wm 
Vermont (illustrated), by Geo. Hi Perkins —On Grosse’s 
classification and structure of the Mallophaga (:lustrated), by 
Geo Macloskie.—On traces of a cyclone which passed over 
Western Indiana more than 300 years ago, by Jno T. Camp- 
bell —On the mounting of fossils (:llustrated), by F. C. Hill. 
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SOCIETIES AND ACADEMIES 
LONDON 

Royal Society, April 1 —‘‘On a New Form of Stereo- 

scope.” By A Stroh. 

wo optical lanterns are placed side by side, as for dissolving 
views wo transparencies, photographed in the same manper 
as of intended for an ordinary stereoscope, are placed one in each 
lantern, and projected on a sereen in such a position that th 
overlap each other as nearly as possible The picture which is 
intended to be seen by the nght eye may be placed in the nght- 
hand lantern, and the other 10 the left. 

Supported by suitable framework, and in front of the two 
lenses of the lanterns, 1s a revolving disk, portions of which are 
cut away, so that during its revolutions xt obscures the light of 
each lantern alternately, or, in other words, so that only one 

rcture at a time 1s thrown on the screen =A continuous change 
From one picture to the other 1s thus obtained - 

In the same framework, and im convenient positions for the 
observers, two pairs of qe are provided, onc pair on either 
side of the apparatus. ind each pair is also a rotating disk, 
and these are connected by suitable wheel-work or driving- 
bands with the one previously mentioned, in such a way that the 
three disks rotate together, and at the same rate. The two last- 
named disks are also so cut that they will obstruct the view through 
the right and left eye-holes soto O ; 

Finally, the connection between the three disks has to be 20 
dranged that the time of obecning the view through the 

e-holes, or the left oy blip shall coincide with the time 
the light is shut off rom the right or left lens of the lanterns 


Tis cbvlous that by this an observer can only se 
the pictare projected from the left lantern with the left eye, and 
the one from the hand lantern with the right eye. 

The rotation of the disks must be of such a rate that the alter: 
nate Sashes of the right and feft pictures on the corresponding 
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gps follow if such rapid succession that the impression made by 
one fissh ie not diminish sensibly before the next flash on the 
mae ore | retelved, The number of flashes for each cye which 
ig to produce an apparently continuous view, without any 
fickaring effect, is fron: thirty to forty per second. As the disks 
ate 80 cut 2$ to produce two flashes for the right a be and two for 
the feft in one revolution, they must consequently be kept rotating 
at 2 rate of from fifteen to twenty revolutions per second. 

The rotation of the disks is effected by a driving-wheel and 
band worked by a crank handle at the back of the apparatus. 

The pesmpective effect obtained by the above ent 18 
vey perio the image of each object standing out in solid 

Considering that by this arrangement the two eyes never 
see at the same time, and that eye views its picture 
after the other, it 1s mteresting to find that the persistence of 
vision so compel bridges over the alternate interruptions to 
which it 1s subjected as to produce the effect of a continuous 


The advantages claimed for this form of stereoscope are: that 
the pictures can be enlarged to such an extent as to appear equal 
to or even larger than the original objects fr »m which they were 
taken ; and that the eyes in looking at the pictures are not in any 
way subyected to strain by lenses, prisms, or reflectors, or by the 
difficulty which some persons experience tn getting the two pictures 
to eapet pore. For each eye views its corresponding picture in 
exactly the same position it would ‘ee it in 1f it were looking at 
the onginal, since the two pictures are practically in the same 
place, which is not the case in any other form of stereoscope. 

Although with the apparatus as here descnbed only two persons 
can see the pictures at the same time, tt would not be very AMficult 
to construct it so as to be available for a greater number The 
side disks above described only serve to contro! one pair of eye- 
holes each, but by making them larger they would serve for two 
pairs each, thus accommodating four observers By increasin 
the number of diks, the number of observers might be aperesied 
proportionately 


May 6.—‘‘ The Influence of Stress and Strain on the Physi- 
cal Properties of Matter Part I Elasticity (continued) The 
Effect of Change of Temperature on the Internal Friction and 
Torsional Elasticity of Metals.” By Herbert Tomlinson, B.A. 
Communicated by Prof W Grylls Adams, M A, F R S, 

The author has recently had the honour of presenting to the 
Society 2 memoir relating to the internal fnction of metals when 
vibrating torsionally at temperatures ranging from o” C. to 
25°C. He now brings forward results which have been ob- 
tamed in experiments on the effect of change of temperature on 
the torsional elasticity and ternal fmction of metals. The 
apparatus used and the mode of experimenting are fully described 
in the paper, so that it will be sufficient, sea » to state here 
that the vibration-period and the loganthmic decrement were 
very carefully determined at four different temperatures between 
0’ C, and 100° C, and that the formule were worked out 
a method of least squares. These formule were given in 

es. 

From a consideration of the tables st may be gathered that — 

(2) The torsional elasticity of all metals is temporarily de- 
creased by rise of temperature between the limits of o' C. and 
100° C., the amount of decrease per degree rise of temperature 
increasing with the temperature. To this may be added that 
the percentage decrease of torsional elasticity produced by a 

ven rise of temperature 15 for most metals about twenty times 
the cor ding percentage increase of length. 

(¢) If we start with a su gt (ne temperature the internal 
on of all annealed metals 1s frst temporarily decreased by 
fe of temperature and afterwards increased. ‘The temperature 

minimum internal friction is for most annealed metals 
ey C. and t00"C, ; for most hard drawn wire, how- 
re temperature of minimam internal friction 1s below 


Pay Ulett change, whether of the nature of increase 


bby by alteration of temperature tn the internal 
friction of metals, is in most cases enormous! greater than the 
Corresponding change in the torsional elasticaty. 


Linnean Society, May 6.—Sir John Lubbock, Bart. 
Presiden la the obair.—Prov H. M Ward was elected 


the Society. —Mr. D, vob —* eng 
: wectiucus) from the 
Unies. These had been fed on suyar-cane during the voyage 


to England, On the meeting-room 

horescent show of light emitted by msects was very” 

rilliant.—Dr. Chas. Cogswell drew attention to framed water- 
colour drawings of Lettsomia ageregata and Fothergiula gas dent, 
botanical mementos of the two d ished physicians Lettsom 
and Fothergill —Sir J. Lubbock’s paper on forms of seedlings 
was, by request, adjourned, so as to give opportunity for discussion 
soa tas paper Ga cigenmginal selon atl slioiay ongeer 

on physiologi on: an t' sugges- 

tion on the origi of species. A full account of this paper will 
appear in a future number.—Thereafter the two followin 
papers were read in abstract :—Deseriptions of new species 

alerucids, by Joseph S. Baly.—On some new species of the 
genus Mefrgeria, by Wm. Mitten. 


Geological Society, April 21.—Prof. J. W. Jadd, F.R.S., 
President, m the chair.— Henry Fisher, Fredenck Edwin Har- 
man, Henry Johnson, Edward Alloway Pankhurst, and Henry 
Woolcock were elected Fellows of the Society.—The following 
communtcations were read :—On a certain fossiliferous peblie- 
band im the ‘‘ Olive group” of the eastern Salt Punyab, 
by A. B. Wynne, FG.S The principal object of this paper 
was to oppose the views recently published by Dr, Waagen as 
to the age of certain Boulder- in the Salt Range of the 
Punjab ‘By that author these beds had been considered cuon- 
temporaneous with each other, and assigned to the of the 
Coal 1 measures, in consequence of the discovery by Dr H. 
Warth of Carboniferous fossils, espemally Austrahan forms of 
Conularia, in nodules restricted to a layer in the upper 
part of a Boulder-bed in the eastern Salt Range. Mr. Wynne 
adduced evidence to show that the fossils in question occur, not 
in concretions, as supposed by Dr. Waagen, but in pebbles 
evidently denved from an older series ; consequently there 
was no proof that the Boulder-bed m question was older than 
the Cretaceous Olive-beds with which 1t had hitherto been as 0- 
ciated. The principal Boulder-beds in the Salt were 
then briefly noticed ; those beneath the Carbonsferous Limestone 
west of the Indus, those near Amb and Sakesir peak, associated 
with the “purple sandstone,” ‘‘ Obolus-beds,” and ‘‘ speckled 
sandstone,” and those in the eastern portion of the Salt Range, 
amongst the beds of the ‘‘Salt pseudomorph zone” and ‘‘ Olive 
group” being successively passed in review, and their relations 
It was shown that 


darkened, the phog- 


to overlying and underlying strata explained. 
Boulder-beds and conglomerates containing pebbles and bou!- 
ders of the same ine rocks are not confined to one honzon. 
In conclusion, the resemblance of the rock, of which the pebbles 
containing Conularize, &c., were formed, to that forming some 
of the ‘‘ magnesian sand-tone ” and ‘* Obolus beds ” was pointed 
out, and it was suggested that the pebbles in question may have 
been derived from representatives of those beds formerly exst- 
Ing to the southward.—On the phosphatic beds in the neigh- 
bourhood of Mons, by M F. L. Cornet, For.Corr GS. These 
beds are situate in the province of Hainaut, near the town of 
Mons (Belgium), the workimgs have increased of late years, 
and in 1884 yielded 85,000 tons of phosphate. They occur in 
the Upper Cretaceous, which 1s exceptionally well ca mn 
the district, filing a troughin the Carbomferous rocks, and itself 
denuded for the reception of Tertiary and Quate: beds. 
Omutting all Cretaceous groups below the middle of fifth 
stage, the following 1s the sequence of the Cretaceous beds 
which contain the phosphatic series:—C Tufaceous chalk of 
Ciply, with the Poudingue de la Malogne at its base. D. Brows 
hosphatic chalk of Ciny E. Coarse chalk of pe F. 
hite chalk of Nouvelles. F is a pure white chalk with some 
flints, and contains Selemmitella mucronata, Rhynchonella 
xtopiicata, Terebrainia carnea, Ananchyts ovatus, &c.,—an 
horizon well known throughout North-Western Europe. Series 
E and D represent one geological horizon characterised by 
Brachiopoda, &c., in great numbers, but also contain- 

ing Belemnitella mucronata, and lying between two distinct 
piss of erosion. The brown p tuc chalk (D), which 
orms the upper division of the senes, is about 70 feet thick, 
and may be described as consisting of three parts ; the upper Is 
tolerably pure carbonate of lime, but in its lower peti be 
comes with brown granules mainly consisting of : 
phate of lime ; these continte to merease towards the central 
or main phosphatic mass, which ss also highly fosmliferows in 
Boda but the staount of phosphor acid (dry) i» not more than 
t the amount 08 is HOt more 
; to increase the richn 


12 per cent, Hence, it is chness in 
phosphate of the deposit in order that it may be available for 





conversion into a sv ate. This may be done by 
mechanical means. But nature has already partially anticipat 
this process, and the result has been a deposit known as “rich 
osphate,” containing about 35 r cent. of phosphoric acid. 
is occurs in wide cracks and holes in the ordinary phatic 
chalk. It usually occurs as a fine sand-hke powder, and 1s 
evidently the result of the action of carbonated waters upon the 
phosphatic chalk, whereby the amount of carbonate of lime 1s 
reduced. This is expecially the case where the phosphatic chalk 
is not protected by the tufaceous chalk of Ciply, but is only 
cored by Tertiary or S pewabaed beds. The author calculates 
that each square foot of the phosphatic basin, which he esti- 
mates approximately at § miles by 3, contains 355 lbs. of tribasic 
phosphate of lime. Finally, he intimates how the phosphatisa- 
thon of the chalk may have been brought about. 


Physical Society, May 8.—Prof. H. McLeod, F.R S., Vice- 
President, in the char —Mr. W A Price was elected a member 
of the Society —The following communications were read :— 
On a modified form of Wheatstone’s rheostat, by Mr. Shelford 
Bidwell. A wire 1s coiled upon a non-conducting cylinder as in 
the ordinary forms of rheostat, one end of the wire being in 
contact with the brass axle of the cylinder A screw 1s cut upon 
the axle, the pitch being equal to the distance between the con- 
secutive turns of the wire, and this, working in a fixed nut, 
causes the whole cylinder to travel in the direction of its axis 
A fixed spring bears upon the wire at a convement point, and 
by the travelling motion of the cylinder this point of contact 
remams fixed in space, and the effect of turning the cylinder 1s 
to introduce more or less resistance between the spring and the 
brass axle Binding screws on the base of the instrument are in 
contact with the nut and the bearing sprmg Though this 
rhe anes has several obvions advantages over the usual forms, 
Mr well does not recommend tt in cases where it 1s required 
to introduce a known resistance, but where it 15 important to 
adjust a resistance to a nicety, or to cause a continuous variation, 
it is of great use.—Prof Perry, remarking upon the mmportance 
of beang able to vary a resistance gradually, described an instru- 
ment he had used with advantage A number of plates of gas- 
carbon are placed between two parallel copper plates, one of 
which 1s fixed and the other adjustable by a screw ; by applying 
pressure by means of the screw the resistance between the plates 
can be varied uniformly and regularly from 2 to to ohms, beyond 
which point the increase is very rapid —On a theorem relating 
to carved diffraction gratings, by Mr Walter Baily Ina paper 
read before the Society in January 1883 the author showed that 
if a plane be taken perpend:cular to the lines of a curved diffrac- 
tton-grating, and a normal to the grating be taken as the initial 
line, the equation— 

cos*@ cos 8 rm 
ry d 

(an which ¢ 1s the radius of curvature of the grating, and @1s an 
arbitrary constant}, gives a curve having the property that if a 
point of light be placed anywhere upon it the curve 1s the locus 
of the foc: of all diffracted rays whether reflected or transmitted 

In the present investigation 21s supposed to be greater than c, 
which allows of the source of hight bemng at infimty The 
points where the curve given by the above equation cuts the 
normal are called the normal foct There are two of these, one 
relating to the reflected and the other to the transmitted hight, 
the grating being supposed to consist of a number of opaque 
imes in s It 1s then shown that if the grating be supposed 
to turn about the line in it mtersecting the inital line, the nor- 
mal foci will trace out two parabolas whose common focus 1s the 
ongin, and common latus rectum i» egual to the diameter of 
curvature of the grating, the parabola for reflected hght being 
convex to the source of light, and that for transmitted hght 
concave —On some thermodynamical relations, Veak iv , by Prof. 
W, Ramsay and Dr. Sydney Young The first part of this 
communication deals with Profs. Ayrton and Perry's criticisms 
upon the papers by the authors upon this subject. In 
the part a brief review 1s given of the vartous attempts 
that have been made to represent the pressure of a saturated 
vapour as a fanction of the temperature. 

Anthropological Inatitute, May 11 -—-Mr. Francis Galton, 
F.R.5 , President, in the chair Mr. Galton read some notes 
on perranent colour-types in mosaic, in which he advocated the 
adoption of certain specimens of mosaic material as permanent 
specimens of standard colours for the description of tints of 
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akin. The original pam by Broce, as well ax, the litho- 
graphs from them, have abeey han ed colour, atid some more 
permanent standard is greatly need There can be no ques 
tion as to the persistence of the colours of mosaic: some speci- 
mens in St. Peter’s at Rome, that are more than a century old, 
have the appearance of being brand-new. The material is 
inexpensive, and as the variety of tints in the Vatican manufac- 
tory is very large, the flesh tints appropriate to Eurapean nat 
alone being about S00 in number, there would be no difficulty 
in selecting such a series as anthropologists desire.—-Prof. Flower 
exhibited a Nicobarese skull, sent over by Mr. 5. H. Man, 
together with some photographs of the natives.—Prof. Thane 
read a paper by Prof. A. Macalister on some African skulls 
and on a New Ireland skull in the Anatomical Museuny of the 
University of Cambridge —Dr. Garson reported that the corre- 
Spondence as to nn international agreement on the cephalic 
index had been brought to a satisfactory conclusion, and that the 
scheme advocated by him in his paper read before the Institute 
in February last had been accepted by sixty of the leading 
anthropologists on the Continent.—Dr Garson read a paper on 
the skeleton and cephalic index of Japanese. 


Entomological Society, May 5 —Prof. J O Westwood, 
M A, in the chair —The following were elected Fellows -—The 
Rev E. N Bloomfield, M.A., Mr. F. Fitch, Mr. A. J. Rose, 
and Mr. W FE Nicholson -—Mr J Jenner-Weir exhibited a 
large spiny Lepidopterous larva from Western Africa.—Mr 
Stevens exhibited Apson soré: and other Coleoptera recently ob- 
tained in the Isle of Wight —Mr. Crowley exhibited four speci- 
mens of Lefo venus, 2 large moth belonging to the family 
Hepralede, from Natal —Mr Howard Vaughan exhibited a long 
series of Crdarza smmanata {from Kent, Surrey, Perthshire, Isle 
of Man, Isle of Arran, the Orkneys and Shetlands. He also 
echibited C russafa from various localities in the south of Eng- 
land, and from Perthshire, Argyllshire, and the Islands of Arran, 
Lewis, and Hoy = Mr, Vaughan further exhibited varieties of C. 
suffumata from Dover and Darlington Prof, Westwood com- 
mented on the interesting nature of the exhibition of C emmanata, 
and stated that he had never before seen such a wonderful col- 
lection of varieties of a single spectes.—The Rev W W. 
Fowler exhibited Staphylinus latebs tco'a and Quedins trancicola, 
both from the New Forest —The Secretary exhibited, for M H 
de la Cuisine, of Dion, coloured drawings, hfe-size, of a variety 
of Urania crasus and a vanety of Papilio memnon.—Mr. G, 
Elisha exhibited specimens of Antispila pferfferella, together 
with the cases, and the leaves mined by the larve,—Mr. | WwW. 
Slater read a paper ‘‘ On the Ongin of Colours in Insects,” mm 
which he show ed that the assertions of Mr. Grant Allen, that all 
brightly coloured insects were flower-haunting species were 1n- 
correct, and that many bnilhantly-coloured insects were carni- 
vorous. Mr Mclachlan said that the phystological question in 
connection with colour had not been paid attention to; he 
thought that colour i insects was, to a great extent, dependent 
upon the circulanon of fluids in their wings The discussion 
was continued by Prof Westwood, Mr H. Goss, the Rev, W. 
W. Fowler, Mr. Jacoby, and Mr. Weir 


Victoria (Philosophical) Institute, May 3 —A paper by 
M Maspero, desenbing his discovery of many Syrian geo- 
graphical names in the lists of Thothmes IIJ., was read. It was 
illustrated by a map, specially prepared by the author, as an aid 
to the inquirer in following bis description of the E, 
account of the events connected with each name M,. Maspero 
concluded his statements in the following words —‘' Such are 
the observations which a long study of the lists has suggested to 
me. I have elsewhere given the justification of my transeri 
tions I have endeavoured to bring to my identifications the 
same prudence that I have exercised in my tra ; e 
The names enumerated arrange themselves almost wholly in the 
districts that surround Megnddo ; Qodshu, Damascus, and two 
or three other towns at most belong to countries ie ape 
tively remote This result, to which the independent stady of 
the lists oe me, arises oe an mastery 2 ~ bait 
paign as the inscription at Karna es it known to 3s 
year 23 (of hix reign) Thothmes III. set out from Gara, cleared 
varmel beat the confederates, including the prince of Qodshu, 
under the walls of Megiddo, besieged and took the town, then 
returned to Egret without pushing farther on towards the north. 


The fall of 
himself ‘every chief of the 
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thousand towns.’ Wheo the war was finished he 
cea ¢ chiefs in thelr dignity’ on condition that they 
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Biber . The stress of the campaign fell thus on the 
UF Eadra¥lon : the an troops had long remained 
“here, and had all the district round, not without pus 


oa to some distant points. On his return, when Thothmes III. 
wilt the pylon of Karnak with the booty of this campaign, he 
in oft the wall the names of the towns that he had sacked 
which hed unwillingly contributed to the completion of the 
edifice. The wall was lage, and must be entirely covered. 
took indiscriminately all the names of Galilee and Southern 
ayrba that knew, without troubling about the i oportance of 
the town : one name did as well as another for that matter.” 
Sir C. Wilson, K.C.M.G., Mr, Boscawen, and others took 
part in the discussion. 
EDINBURGH 
& Society, April 19.—Sir W. Thomson, Hon. Vice- 
President, in the cone Sir W. Thomson exhibited and described 
a new form of portable spring balance for the measurement of 
terrestrial pravity. In this instrument a metallic spring is used. 
The curvature of the spring when unweighted 1s such that, when 
one end is firmly clamped and a sustable weight attached to the 
other end, the spring becomes straight. When so arranged, the 
equilibrium of the spring and weight can be made as nearly un- 
stable as is wished by simply tilting the instrument. Hence the 
apparatus can be made as delicate as necessary.—Mr A P 
Laurie read a paper on the measurements of the E.M.F. of a 
constant voltaic cell with moving plates. Mr, Laune de- 
fermined the I. M.F. of a cadmium-todine cell by drawing a 
large current from it, while the plates were hept moving ‘The 
value so got agreed with that given on open circuit as determined 
by the electrometer, thus showing that the fall of the current 
when the plates were not moving was due to alteration of the 
composition of the layers of liquid next the plate —Mr W. E. 
Hoyle read a note on the formation of Hectocotylus in Rossia.— 
Prof Tart submitted a paper on some definite integrals — Messrs 
H. Ray and R. D Clarkson described the alterations in the 
electric conducting power of alloys at their melting point -—The 
Rey, T. P. Kirkman submitted a communication on the reading 
of the circle, or circles, of a knot 
Moy ior Robert Gray, Vice-President, m the chair —Dr 
R W_  Felkin read notes on the Waganda, a Central African 
inbe ——-J Murray discussed the drainage areas of contments, 
and their retatt +n to oceanic deposits — Dr A B Griffiths read a 
paper on the vitality of the spores of parasitic fungi, and the 
antiseptic properties of ferrous sulphate.——Dr R Stockman dis- 
cussed the action of benzoyl-ecgonin. 


Paris 


Academy of Sciences, May 10 —M Jurien de ta Graviere, 
President, in the chair.—On the formation of oxalic acid in 
plants (continued) + Amaranthus caudatus, Chenofodinm Quinoa, 
Mesembryanthemum crystallinum, by MM_ Berthelot and Andre 
Tables are given of the varying quantity of oxalic acid in the 
roots, stem, leaves, and flowers of these plants at different 
seasons of the year. The results throw great fight on the essen- 
tially different physiological conditions of hfe and organ:sation 
wn these various 4 oO ation —Observations of the comet 
1886 4 (Brooks I Mand of the new planet 258 (Luther), made 
at the Pans Observatory (equatonal of the West Tower), by 
M. G. Bigourdan The new planet 258 was discovered by Dr 
R. Luther at Dusseldorf on May 4 at 0 o'clock mean Dusseldorf 
time, when it occupied the position: 14h 20m. R.A 3; 9° 31 

» When observed in Paris on May 7 1t had the appearance 
of a planet of the twelfth magnitude. —Observations of the 
Brooks comets (1886) made at the Lyons Observatory, 6-1nch 

runner eguatonal, by M. Gonnessiat. Brooks L vi ea hke 
& diffased nebulosity with diameter of about 2’, and but shght 
central condensation. On ang 4 tee ange No. H 
: ted in the angle ition 258°; 
visible for a space of about 12’, faint, and A gee extremity 
sbasading out towards the south —Transformation of the horary 
ne add declinations to azimuths and heights, by M, Vinot. 
‘ © supplement Warnstorfl’s tables, giving this transformation 
or the latitude of the Altona Observatory, the author hes pre- 
pared others calculated for the latitude of Paris. They are 
Presented to the Academy in the hope thai, if preserved, 
por loge enable other observers to dispense with long and 
talcula'ions.—On the employment of crusher mano- 


meters for the measurement of the pressures developed 
explosive substances, by MM. Sarranu and Vieille. Two pic 
are recorded, in which the maximum pressure 1s accurately deter- 
mined by the measured value of the crushing force.— ks 
on M. "s communication regarding marine ee 
M. Aug. Tagrines. Attention 1s drawn to some errors in 
communichktion ted on March 23, 1885, where M. Ledieu 
describes the dynamometric sxpoumens made on board the 
corvette Le Primaugue, which he mistook for a aoite aviso. 
—Note on certain sounds uced in vibrating me sae by 
the discharges of static electricity, by M E. Sem The 
conditions are described under which these sounds occur, but no 
theory 1s offered in explanation of the phenomenon.—Secondary 
electrolysis, by M E. Semmola —The island of Ferdmandea, 
the blue sun, and red after-glows of 1831, by M. A. Riccd, 
With a view to the elucidation of the uscular lights of 1883- 
84, the author gives a detailed account of the analogous pheno- 
mena which accompanied the appearance of the island of 
Ferdinandea in the Sicthan waters in the year 1831. It is 

inted out that the atmospheric effects attending the eruption of 
Perdinandea closely resembled those following that of Krakatdo. 
But the ashes took no part in the product'on of the blue sun and 
red after-glows of 1831 ; consequently, the ashes of Krakatdo 
would also seem to have bad nothing to do with the similar 
light effects of 1883-84.—Note on the extraordinary halos seen 
at the Observatory of Parc Saint-Maur on March 29, 1884, and, 
with still more interesting bght effects, on May 3, 1886, by M. E. 
Renou —On products of decomposition of hypophosphoric acid : 
secondary hydrate, by M. A ek AR the definite compounds of 
hydrochlonc acid with the chlonde of zinc, by M Engel. 

¢ experiments here described have confirmed the theoretical 
view already advanced by the author, regarding the probable 
existence of one or more hydrochlorates of the chloride of zme 
stable at the ordinary temperatare.—On the combinations of 
quinone with the benzentc pons by MM Ph de Clermond 
and P, Chautard —Action of the perchloride of phosphorus on 
the hydrocarburets, by MM Alb Colson and H. Gautier. It 
1s shown that by means of the sabe tied of phosphorus tt ts 
possible to substitute chlorine for hydrogen in the aromatic 
carburets. It thus becomes possible to prepare the symmetrical 
chloruretted compounds 1n the fatty and aromatic sertes to the 
exclusion of the 1somerous substances, which always accompany 
them in all other methods of preparation —On the ranad 
element in butter, by M. E Duclaux.—Note on sozolic acid 
(orthoxyphenylsulphurous acid), by M. Serrant. This acid, 
whose formula 1s C,H,OHj) S0,0H)., » described as even a 
more powerful antiseptic than salicylic and phenic acid. Being 
perfectly soluble, 1t may be taken inwardly without any incon- 
venience, and 1s rapidly and completely elimimated from the 
system —QOn the position in tle crab of the parasite Saccad:na 
carcint, by M. A Gard. 


BERLIN 


Physiological Society, April 9.—Dr Goldscheider spoke 
on the effect of menthol on the nerves of temperature. It was 
known that menthol (which for headaches has been extensively 
applied) generated a keen feeling of cold on bemg spread 
over the forehead It was assumed that this feeling of cold 
resulted from the cooling of the skin consequent on evaporation 
On the other hand, it was explained that the feeling of cold in 
the mouth produced by mouth washes containmg mentha was 
due to an astringent effect of the mentha. The speaker had 
come to the conclusion that the two explanations referred to 10 
the respective cases were neither of them correct He made his 
expernments with a sojution of menthol in Janoline, which was 
rubbed mto circumscnbed places of the shin. Measured 
with the thermometer, the places of the skin in question 
showed after the rubbing an increase of temperature of 
about 20° C., and yet for all that there was a quite decided 
feeling of cold. Ths feeling of cold was also observed when 
the place where the solution was rubbed in was protected 
against evaporation by a watch-glass. The feeling im question 
could proceed therefore only from a direct stimulation of the 
nerves of cold sensation. If of two places on the forehead 
exactly corresponding to one another, the one were rubbed with 
menthol salve and the other not, then bodies whuch before had 

roduced no impression, 'as being indifferent, would now be 
elt as cold by Boal oh of the skin where the rubbing was made, 
whereas there be tio perceptible impression at the other 
part. From these and several other experiments the speaker 
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contladed that the menthol exdgcised a inflaence on the 
nerves of cold, which were distributed especial copinusness 
on the-forehead. Menthol produced an effect on the nerves of 
warmth and therritrves of feeling .of Jess amount than on the 
nerves of cold. A sensation of warmth after the rubbing in of 
menthol was obtained only at spots which were rich in 
nerves of warmth. This was most easily obtained ‘ow the volar 
tide of the lower part of the arm in the neighbourhood of the 
elbow joint. As analogous to his menthol experiments, the 
called to rind how Prof. Herzen had quite recently 
communicated the observation that moderate pressure on the 
nerve-trank produced a different effect on the cold feeling nerve- 
ends than on the warm feeling nerve-ends.—Prof Albrecht, 
from Brussels, developed hi» views on the morphological agni- 
ficance of the aud: ossicles of the middle ear, of the external 
ear, and ofthe Eustachiantube Respecting the auditory ossicles 
there had hitherto prevailed two views. There was, first, 
the German view, represented by Prof Gegenbaur, according 
to which the joint between malleus and incus co nded to 
the quadrato-mandibular joint of the lower vertebrates, incus 
answering to the os lenticulare, stapes to the os quadratum, and 
malleus to the os articulare. The second view was the English 
one, set up by Prof Huxley, according to which all four 
auditory ossicles of the mammalha were homologous with the os 
quadratum. The speaker considered both views to be in- 
correct. As to the latter, the four auditory ossicles of the 
mamaisii, seeing they lay between the fenestra tympanica and 
the fenestra ovalis, must in his opinion be the homologue of the 
columella of the reptiles, amphibia, and birds, which hkewise 
extended from the fenestra tympanica to the fenestra ovalis. 
The columella itself was the homologue of the symplectico- 
hyomandibulare of the fishes. The auditory ossicles had no- 
thing whatever to do with the quadrato-mandibular joint. The 
os quadratum of the lower vertebrates must, on the contrary, be 
omar for at an entirely different place, in the lower part, namely, 
of the uamosa of the temporal bone. At this place Prof 
Albrecht had in point of fact observed in different cases fissures by 
which the superior part was separated from the 7ygomatic part, the 
proper os quadratum The middle ear was, 1n the opmion of the 
speaker, divided by the columella mto two sections, of which the 
anterior, the precolumellare, was, through the Eustachian tube, 
brought into connection with the larynx, and, through the 
anterior part of the tympanum, with the external organ of 
bh This whole section of the ear was, according to the 
view of Prof Albrecht, the remains of a special pharyngeal gill- 
entation —Prof Flesch, as guest, communicated some 
results of his vestigations into the penpherical nervous cells 
The question of t ee Ha diversity of the nerve-cells, 
which, by the labours of Stieda, had been solved in a negative 
sense, had n been taken up by Prof. Flesch. In order toa 
settlement of the question, he had apphed himself to the per- 
phencal nerve-cells and to different methods of staining = It was 
the colounng method with bias Sade hzematoxylene and treatment 
with osmtc acid which especially yielded beautiful results The 
osmic acid had been used on quite fresh preparations, at most 
five to ten mmutes after the death of the animal The fact at 
once established itself that the nerve-cells, under precisely the 
treatment and under perfectly the same conditions of experi- 
ment, showed vanations which were not artificial products — It 
was, first, possible to distinguish between stained and colourless 
cells. The former were mostly small, the latter large. The 
relation of the large pale cells to the small dark cells was a per- 
fectly constant one, and that even in the case of different ani- 
mals, In the periphencal ha the pale cells constantly 
amounted to 20 per cent., the dark to per cent In the 
spinal marrow, on the other hand, the number of the pale ceils 
invariably amounted to about 40 per cent. On further investi- 
gation it came out that little colonrless cells also occurred ia 
gmall number. The occurrence of these differences among the 
nerve-cells under ase of the most varied staining means and in 
various animals, especially, however, the determinate numerical 
relation of the vanous groups of nerve-cells in the peripherical 
sa and in the spinal marrow, were deemed the s er 
to be proofs that there was here a question of physiological 
vatiations. This difference might be of manifold 
in the first place there might here be a question of various stages 
of development on the part of the nerve-cells—young, adult, and 
senile forms. In the second place the various forms might be 
the expression of a different nature on the part of the nerve-cells : 
one set being, possibly, motory, another sensory, and soon. In 


NATURE 


Lifay 20 9 


the third ce and lastly, there ens forms 4 
manner bine to what Pia radii fase in the 


cella, be the expression of different states of or 

on the part of the werve-cells. By way of arriving at a dled 
among these different pane. ‘Prof. Flesch pad had 9 a 
of experimental investigations andertaken which had pot 


come to a conclusion The probabtlity, however, was that 
experiments in question pointed to functional variations of 
part of the nerve-cells which were the subject of investigation 
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THURSDAY, MAY 27, 18386 


4 HAND-ROOK TO THE HISTORY OF 
PHILOSOPHY 


A Bana-Book to the History of Philosophy. For the Use 
of Students. By Ernest Belfort Bax. Bohn’s Philo- 

. swophical Library. Pp. 405. (London: George Bell 
and Sons, 1886.) 


es HE task to which Mr. Bax has set himself in writing 
a short and at the same time intelligible account of 
J the history of philosophy 1s anything but an easy one. 
The historian of philosophy finds himself in presence of 
@n enormous amount of material, which has accumulated 
_ 88 system has followed system in what at first sight seems 
t bewildering succession It will naturally occur to the 
i er to ask whether after all the history of superseded 
“systems of philosophy 1s of much more than antiquanan 
interest, or whether at best its study can be expected to 
repay the necessary trouble 

There 1s a pretty widespread idea that philosophy, or 
“metaphysics,” has led to nothing but disappointing 
failures in the past, and cannot from its very nature lead 
to any result of real value This idea would appear to 
depend on a radical misconception as to the nature and 
scope of philosophical inquiry Those in search of first 
pmnciples in any department of science cannot fail to 
come across questions which they find cannot be solve4 
by the methods which may be applied to the ordinary 
questions occurring within their science. Such questions 
occur naturally and necessarily in mathematics, physics, 
biology, art, &c , and in virtue of their similarity may be 
all classified as philosophical questions. As a familar 
example we may take the question, which must neces- 
sarily come prominently before the physiologist, as to 
whether consciousness 1s a function of the body. It 1s 
pretty generally acknowledged that this question cannot 
be solved by experimental methods, The question is a 
philosophical one, and can only be attacked by the 
method of philosophy. 

Let us see what this method 1s, and how it 1s to be 
applied to the case in question. Mr Bax defines philo- 
sophy as the result of the endeavour to reconstruct the 
world according to its possibility. Applying the method 
here indicated we have to ask whether it 1s possible to 
conceive the world of our experence on the supposition 
that consciousness 1s a function of the body. This was 
substantially the question which Locke set himself to 
answer; and it was finally answered by Hume, who 
showed that the supposition in question led necessarily to 
its own annihilation, 1t remained for Kant and his suc- 
‘Cessors to point the way to the only hypothesis con- 
sistent with the facts, 

» Such being the scope and method of philosophy, we 
may readily understand that its history is no mere record 
of an arbitrary series of speculations successively dis- 
Plactig one another, but never leading to any permanent 
eagult. Modern philosophy has centred round the dis- 
cussion of the relation of matter and thought ; and its 
Suncepsive systems form so many landmarks in the pro- 

towards a solution of the fandamental questions 
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involved in this discussion. Each system is doubtless 
more or less burdened with superduities and errors of 
detail ; and many philosophical works have been written 
by men fgmous in their day, but who failed to realise the 
true position of philosophical thought in their tune, and 
thus cannot be assigned a permanent place in the history 
of philosophy. 

Progress in philosophy is nevertheless just as well 
marked as in any department of science ; and it 18 the 
special merit of Mr. Bax’s hand-book that this progress 
18 everywhere clearly brought into prominence. 

There 1s one important respect in which the history 
of philosophy differs from that of any of the sciences, 
and which gives it a far greater relative importance. The 
detailed results of a sctence have a value of their own 
more or less independently of theoretical considerations 
or of other facts of the science in question. Thus the 
experimental results of chemistry have each a value inde- 
pendently of the truth of the vast majority of the other 
experimental results of the science, and even of the 
atomic theory itself. In philosophy, on the other hand, 
the conclusions arrived at are closely interdependent, and 
have no value apart from the general conception to which 
they belong, and the process by which that conception 
has been arrived at. It is as 1f the conclusions of chem- 
istry were entirely valueless apart from the atomic theory 
and its correct application in detail, If this were so, it 1s 
evident that the history of the atomic theory and its 
application would be the first essential for the student of 
chemistry, instead of being what, as a matter of fact, 
many students of chemistry have only a very hazy notion 
of Philosophical] conclusions may be said to include the 
process by which they have been arrived at, so that a 
knowledge of the history of philosophy 1s 1n reality the 
basis of all study of philo,ophy. For this reason it will 
probably only lead to perplexity and disappointment to 
attempt the study of any philosopher without knowing 
the point at which he took up the work of his prede- 
cessors Just as the individual orgamem shadows forth 
mn its own development the forms assumed in the 
evolution of the stock to which it belongs, so the 
,; student of philosophy must repeat in his own mind 

the essential points in the historical development of 


| philosophy 





A detailed cnticism of Mr Bax’s work would scarcely 
be 1n place here. The book is on the whole an excellent 
piece of work. It 1s less of a summary, and much more 
readable, than the similar work of Schwegler, and 
for this reason will probably be preferred by Enghsh 
students Due weight 1s as a rule given to the 
elements in any philosophical system which were of 
permanent value in influencing subsequent thought, 
while systems which were in reality anachronisms, how- 
ever much stir they may have made, are passed over 
rapidly. 

There are few positive blots in the book. One of these, 
cropping up in one form or other at various places, con- 
sists in the writer’s persistent identification of the “ anti- 
worldliness” of Christianity with “ other-worldliness.” 
As regards this and other kindred subjects the candour of 
Mr. Bax’s expressions of opimon will, however, thoroughly 
commend themselves to the reader. 

]. S. HALDANE 
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himself lying on his face, or (?) back, with a current wring 
by his feet, or (?) head, and stretches out his right he: 

or (?) left, to show the direction of the deflection of the 
magnet, the probabilities against his coming at the end 
of his imagining to a correct conclusion are considerable, 
It seems strange that such a rule should have held its 
place from Ampére’s time till now. 

Lastly, we miss the name of Cavendish and his proof 
(by means of the experiments of Faraday so well de- 
scribed) of the electro-static law of the inverse square of 
the distance Jt is impossible, by means of the torsion- 
balance, to give anything but a rough proof of this great 
Jaw. But Cavendish established mathematically that no 
other Jaw than that of the inverse square of the distance 
will account for the whole electric charge being found on 
the outside of a closed conductor, while the experiments 
of Faraday established to minute accuracy this celebrated 
Jaw of electric distnbution In searching for the name 
of Cavendish, too, an alphabetical index would have been & 
of much assistance. It 1s sad for a reviewer to take upa ‘ 
book without an index! No book, unless it be a novel, “\ 
should be without one For small books it 1s easily made, we" 
for large books it 1s essential. 

With these criticisms we must take our leave of Mr 
Cumming’s book , but we cannot do so without remark- 
ing once more that it 1s one of the pleasantest and most 
thorough little books on electricity and magnetism with 
which we are acquainted J. T. B. 
























ELECTRICITY TREATED EXPERIMENTALLY 
Rlectvicity Treated Experimentally. By Lineus Cum- 

ming, M.A. (London. Rivingtons, 1886.) 

THOSE who are acquainted with Mr. Curfming’s 

“Introduction to the Theory of Electricity” will 
welcome most heartily a new and excellent litle work 
from his pen. The book before us 1s on “ Electricity 
Treated Experimentally”; and it is highly to be com- 
mended. It 1s admirably clear and concise, and at the 
same time the information 1s full and 1s well arranged; 
while the multitude of excellent illustrations and the open 
ed type make the httle book very pleasant 

and satisfactory reading, 

The portions devoted to magnetic and electric measure- 
ments, both electro-static and electro-kinetic, are, as we 
should expect from the author, clear and full; while the 
descriptions of the various measuring instruments are 
very satisfactory An excellent account 1s also given of 
Faraday’s experimental investigations in electro-statics 
and electro-magnetism, and of those of Ampére in electro- 
dynamics. 

The least satisfactory portion of the book 1s the 
chapter headed “Current Induction” This chapter, 
even making all allowances for its necessary brevity, re- 
quires very considerable improvement and amendment 
The descriptions given of dynamo-electric machines are 
very far from adequate, even to the extent of making 
hitle or no distinction between a magneto-electric machine 
and a socalled “dynamo” Under the heading “ Sie- 
mens Dynamo” there is a description and diagram of 
the old Siemens shuttle-wound armature; and Fig 218, 
which is a diagram of a Gramme magneto, shows the soft 
iron of the armature cut away almost to nothing to make 
space for the armature The information given with 
respect to the incandescent lamps and incandescent 
lighting also requires improvement to make it suitable for 
the present day , and the description of the telephone 
and of experiments to illustrate the action of it are not 
satisfactory Some of these instruments it is perhaps un- 
necessary (0 treat of in a book of this class, but if they 
ate dealt with at all the treatment must be correct and 
not too meagre. 

One or two other minor matters we cannot avoid men- 
tioning The first 1s the naming of the magnetic poles. 
It is greatly to be dered that strong efforts should be 
made by all teachers to get nd of the English “ north” 
and “south.” Most writers of importance are doing this 
now; either by adopting “blue” and “red” for true 
north and érue south respectively, or else by using mm 
full the designations “true north” and “true south.” 
However this may be, the practice of marking the ends 
of a magnet ++ and — seems to us thoroughly objection- 
able. 


OUR BOOK SHELF 


Constructive Geometry of Plane Curves With Numerous 
Examples. By T H Eagles, MA Pp xx, 374 
{London Macmillan and Co, 1885) 

THIs book differs considerably fiom previous treatises on 
pracucal geometry The author has made a serous ‘ 
attempt to improve the instruction usually given m_ his 
subject, and the result 1s that we have a text-book whch 
will lend it-elf to class-teaching of a thorough and 
searching character 

Hitherto much time has been spent on constructions 
which furnish no mental disciphne. In this treatise the 
proofs of the methods used are given or indicated in 
every Case. 

A valuable collection of examples 1s supplied at the 
end of each chapter Jf a numerical result ts involved, 
the answer 1s usually appended, and hints are given 
towards the solution of the more difficult examples. 

Two-thirds of the book 1» devoted to conic sections, 
and herein we find methods of drawing these curves under 
almost any conceivable conditions , there are also chapters 
on reciprocal polars and the anharmonic properties 
conics which will give the draughtsman some tadication 
of the power of modern geometry and of its usefulness in 
practical application 

After a chapter on conics as derived from plane sec- 
tions of a cone, we have about 100 pages devoted te 
various other curves which are of interest in mechani¢s 
or physics Compared with the exhaustive treatasentf 
the conic sections, the account of several of these curves 


is somewhat scanty. ., 
We should hke to s¢e more space given paca ata 

curves, for instance, and to have further exemplificatios 

of the methods of construction adopted by Rankine avi 


Next we would call the author's attention to the fact 
that the mle which he has called Oersted’s rule for 
finding the direction in which a magnet tarns under the 
influence of a current is commonly, and we belseve 
“*-"+ called Ampére’s rule. But it would be of very 


gros aw. ——__ge if Ampére’s rule were improved out of ex- Maxwell, ms 
‘istence, and some such rule substituted as that “terrestrial | The book closes with an interesting pia pod 
currents supposed to correspond with terrestrial magnetism | graphical sdlution ef quadratic equations snd: ONrte 
&™ow'the sun.” When the = student imagines | trigenemetrical equations. ee oy 
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a Memoirs by Medical O, 
_ with’ 





rs of the Army of 

Edited by B. Simpson, M.D., Sener cee 

with ‘the Government of India. (Part I., 1884). (1) 

On the relation of cholera to Schyzomycete organisms, 

ty B.D, Cunningham. (2) On the presence of peculiar 

rasitic organisms in the tissue of a specimen of Delhi 
Pail, by D. D. Cunningham. (Calcutta, 1885). 


In the first of these memoirs Dr. Cunningham makes 
some interesting additions to our knowledge of the 
ce and distribution of comma bacilli in the in- 

testinal contents in cases of Asiatic cholera; on the 
oocurrence of peculiar comma bacill: associated with the 
scum formed on tank water by Euglenz ; and on certain 
modifications in morphological and other characters in 
artificial cultivations of the choleraic comma bacilli 

The second memoir gives a minute description of the 
anatomical nature of the skin disease known as “ Oriental 
sore” or “Delhi boil” This description is the more 
valuable as it 1s the first accurate account that we possess 
of the minute anatomy of this interesting malady The 
value is enhanced by the discovery by Dr. Cunningham in 
the diseased tissue of a peculiar fungus bearing the 
characters of Mycetozoa or Myxomycetes, more especially 
of the subdivision of the Monadinz, the distribution of 
this fungus is such that a causal relation of 1t to the 
disease process becomes highly probable. 

The memoir 15 illustrated by numerous fine lithographs, 
many of them coloured. KLEIN 





LETTERS TO THE EDITOR 


{The Rastor does not hold hamself responsible for optnzons ex- 
pressed by his correspondents Netther can he unde take to 
return, or to correspond toth the writers of, rejected manu- 
serapts No notice ts taken of anonymous communiuahons 

{ The Eadtior urgently requests correspondents to keep thar letters 
as short as possible The pressure on his space 1s so great 
that uf 1s impossthle otherwise to insure the appearance even 
of comminnuations containing interesting and sovel facts } 


On the Thomson Effect as Expounded by Prof Tait 


AMONG modern expositions of the subject of thermo-electn- 
city there 1s none so full, and on the whole so instructive to 
students, as that contained in Prof Tarst’s ‘* Heat.” It 1s there 
fore the more important to call attention to what appears to me 
to be, to say the least, a very questionable statement there made, 
It refers to the Thomson effect. 

Thomson’s expenments were of the following nature. A 
metallic bar was surrounded with a hot-water jacket in the 
middie and with cold-water jackets at the ends, and there were 
two holes sunk in at for the insertion of thermometers, midway 
between the hot jachet and the two cold jackets. When the 
fiow of heat had become nearly steady, a steady current of 
electricity was sent through the bar; and, after it had flowed 
for several minutes in one direction, it was reversed ; then, after 
the same number of minutes, it was again reversed, and so on 
several times. It was thus found that, when the bar was of 
Copper, the current made the temperature of the further ther- 
mometer higher than that of the near one (the words far and 
near being used with reference to the end at which the current 
banish When the bar was of tron, the current made the 

sale of the near thermometer higher than that of the 


spy & Current may be regarded at pleasure as the flow 
of > electricity in the nominal diveceios of the current, or 
as the flow of resinous electricity un the opposite direction, 

Of summed up his results by saying that ‘the vitreous 
blectricity carries heat with ie” in copper, and ‘‘the resinous 
of #4 clea Pgh heat with it” in iron. He also gave the name 
[t has convection of heat" to the effect thus detected. 

mon been called by others ‘the Thomson effect ” 

4 wale ey eainents Were instituted to test the truth of a concla- 
Ihe een, which: he bad given a theoretical 

ae Maat “tin one or other of the metals, and most 


- thave must be a thermal effect due to the 
men ON 0 am abigention of heat fa cooling} or en evolu. 


ett, 


through a now-uniformly heated portion of 
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tion of heat [a warming], according to the direction of 
current between the hot and cold ria.” : ais: 


It may be taken to be an established fact that, fo a uniform 


linear cond along which # current is flowing, there is, in 
addition tothe frictio on 


nal heating, which is proportianal to the 
si , 


given temperature) to the steepness of the t ometric 


hanging 
with the gradient, and vaniiung at pomts of meximam or 


Minimum temperature, where the gradient vanishes, 


Now compare these effects with what happens whan a stream 
of liquid flows through a pipe surrounded at alternate points in 
its length with hot and cold jackets, the average temperature of 
the water being the same as the average temperature of the 
pipe It will carry heat from the hotter to the colder portions, 
thus cooling the hottest parts, warming the coldest parts, and at 
the same time carrying forward the points of maximum and 
minimum temperature If, at each point of the pipe (supposed 
straight and honzontal), we erect an ordinate to t its 
temperature, and call the curve of which they are the ordinates 
‘the tem ure curve,” the effect of the flow of liquid on this 
curve will be twofold- (1) 1t will carry the temperature curve 
forward ; (2) 1¢ will make the temperature curve flatter. 

Thomson's experiments show that an elec'ric current carries 
the temperature curve forward in copper, and backward in iron ; 
but Iam not aware of any evidence to show that it makes the 
temperature curve flatter. 

The analogy between the Thomson effect and convection of 
heat by a Isquid in a pipe therefore does not run on ail fours, 
and must be used with caution. 

Maxwell says (‘Elec and Mag.,” p. 343, second edition), 
‘* positive electricity in copper, and negative electricity iD 1r0h, 
carry heat with them from hot to cold” The words “from hot 
to culd”’ are here added to Thomson’s original phrase ‘‘ carries 
heat with it,” and the eddition thus made is not in accordance 
with facts, for it a ea that heat is taken away from the hot 
parts and given to the cold parts , whereas the fact is that heat 
ty talen from parts where the temperature gradient is in 
one direction, and heat 1s given to pars where the ient is. 
in the opposite direction. If the statement be alte by a little 
transposition, so as to make it stand thus, ‘positive electricity 
im copper, and negative electncity in iron, going from hot to 
cold, carry heat with them,” it will be scarcely di bie 
frum Thomson’s original statement 

Prof Tait goes further, and says (“‘ Heat,” p. 170) :—** After 
a series of elaborate experiments (described in the Prd. Zrans. 
for 1855) [it should be 1856} Thomson found that :— 

** An electric current in an unequally heated ai ta conductor 
bhkav cas areal fluid would do, e. 1t tends to reduce differen es 
of temperature In sron it tends (o exaggerate them.” 

The italics are Prof. Tat's, 

I can find nothing in Thom on’s paper to support the a:ser- 
tion that in copper an electric current tends to reduce differ- 
ences of temperature, though the idea that 1t does so 15 natur- 
ally suggested by the analogy implied in the phrase “ electrical 
convection of heat ’ 

The statement that in iron the current tends to exaggerate 
differences of temperature, seems to be completely orginal on 
the part of Prof. Tait It does not anse naturally out of 
Thomson’s dictum, “ resinous electricity carries heat with it in 
tron” , for if we think of resmous electricity as a real fluid 
flowing through tron, it would tend to equalise differences of 
temperature in that metal. 

The two statements taken together suggest the following line 
of reasoning as conclusive against them both 

Let there be the same imitial distribution of temperature in & 
copper and 10 an iron bar, and currents m the same direction 
through both. Then the alterations of temperature at corre- 
sponding points in the two bars will have opposite signs. Any 
one who maiotains that the warmest parts of the copper are 
cooled 1s therefore bound to marntain that the warmest parts of 
the iron are warmed. But there 1s precisely the same ground 
for sous, es the warmest parts of the iron are cooled, 
and therefore acieh warmest ie of the copper agree i . babes 
ever vitreous icity can do in , resine . 
do in ron. We ae thus ake in a contradiction ag 
assume any finite heating or cooling at the hottest parts. ee 

similar reasoning disproves any finite heating or cooling at 


The filowing formal mvestigati on confirms the view which I 
have above expressed. 


— 


4 
F 
t 


4 


7 
(081th encanta 
Leaving out of account frictional generation of heat (in other 
words, the effect which varies as thes sneer of the current), let 
od@ bé the heat generated in unit time by unit carrent in a uni 
form capper ber, 1n passing from a section where thee tempera- 
tare is 6 + 20 to one where it 18 @ (see Thom«on’s “Papers,” vol. 
i. p. 946). Let 2 he distance slong the bar in the direction of 
the current, ande the thermal capacity of unit Jength of the bar 


The heat generated in a short length &r xs - ons, and the 


consequent rise of temperature in this portion is - 2°. This 
C aX 


ig m unit time. Hence, putting ¢ for time, and v for, we 
nave— 


Sm 2! cee 


If the limits of temperature are not very far apart, it 1s known 
that o and ¢ are sensibly mdependent of @; hence » may be 
treated as a constant. e integral of the above equation 1s 


6= F(x - vf), 


where F is a fonctional symbo} such that @ = F(x) expresses 
the original distribution of temperature. The interpretation 1s 
that the onginal ‘‘tem ure curve” travels forward with 
oe, without flattening or any other change of form 

May 14 D EVERETT 
Scientific Nomenclature 


Some time ago Mr. ‘‘ Jahn O'Toole,” in the columns of 
NATURE, waged war against that hideous monstrosity Polenta! 
Euergy, and he very aptly summarised his case against this term 


by saying that it mvolves, by the very signification of words, “a 
double remotion from actuality ” . 


A few months ago it occurred ta me that to express what 1s 
intended by the potential energy of any system the term Static 
Energy 1s not only logically unobyectionable but spectally fit for 
the purpose. Thus, sf a string or a membrane 1s stretched, a 
wire bent and twisted, or, generally, a body stramed in any 
manner, the work which it can do against resistance 1n return: 
from its state of strain to 1ts unstrained condition 1s the Staac 
Energy of the system in the strained condition The work which 
a moving 4ystem can do in virtue solely of its motion 15, of 
course, its Krsetic Energy. 

Thus we have simply Static Energy and Kinetic Energy, and 
these terms have the further advantage of harmonising with the 

subdivisions of dynamics 

I may add that the term Static Energy has received the 

of all the mathematical physicists to whom I have sub- 


it. GEORGE M MINCHIN 
R.1LE, College, Cooper’s Hill, May 19 





Pendulum Oscillation 


THE oscillations of a Jong pendulum are observed to describe 
an ellipse the axis of which tends to set itself at mght-angles to 
the in which the pendulum was started Ano explanation 
of the above phenomenon would much oblige M H Maw 

Walk House, Barrow-on-Humber, Hull, May 18 





What is Histioderma? 


Aistioderma hibernica was described by Dr Kinahan in 1858 
as an annelid, and most writers who have since mentioned it 
have also edit assuch Dr. Haughton notices and figures 
it in his “ of pe + Sir R. I. Murchison places 1 

iu 


amongst apnelids in his ‘‘Suuria,” as also Dr. B in his 
* Thesaurus Silaricus.” Writing from sig only, I think a 
descnption and figure will be found in W. H Basly’s useful 


am of Palsozoic British fossils, published a few years 
ago. The fossil is mentioned with more or less by 
numerous writers on Cambrian strata, 
ot 
rocks of 
one 


The above references will perhaps answer the letter 
“§.,” but there still remains the What 1s 
? it is 
Bead, W 
{%, I believe, known. It seems to me very doubtfal 
“ “+ '' a fr al made the impression whether an annelid, 
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Canin, t elo gene sapony ect te 
n, as & generally su ; use 
seems to indicate that the Bray Head rocks had become ‘hart 
=a dag tral var ean peli od gaa Cambrians of 
esand En were deposited. I would therefore 
on the ceation ahd ask, What is Histioderma ? ye 
4, Cowper Road, Acton, London, W, A. Ramsay 
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In answer to the above question in your issue of May a¢ 
{p. §3)}, I refer your correspondent to the Proceadin mf thy 
Geologeal Society of Dublin, where he will find (Mature 
History Review, vol. v , Procedimes of Sonety, p. sd thi 
original description of Histioderma by Prof. Kinshan. 

ing torts author, Histioderma 1s the tube of a cephalo-brsachiat 
annelid J Vicror Carus 
Lewpzig, May 23 


Black Skin 


In a letter lately received from Mr Flinders Petrie, who 
now in Egypt, are some remarks on ‘Black Skin,” which 
think very interesting, and perhaps the readers of NATURE m1 
think them so too, so I send the paragraph to oe 

Belvedere, Kent, May 24 F. C.J Spurrs.. 

“In considering the use of a naturally or artificially black 
skin, we should not look so much to the requirements of the 
surface, which 1s constructed to bear variations, and has the 
means of cooling and maintaining a pores temperature within 
itself, but rather we should consider the far more delicate tissnes 
beneath We all know how translucent flesh 1s to s light, 
and it can hardly be doubted that the rays of a tropical sun 
would hght up a white man’s inside considerably ; whereas 
black skin would stop out the solar energy of light, heat, and 
chemical rays effectually Skin heat is of no im » as 
May not the oiling o/ 
the skin in hot countnes be partly to make 1t reflective, so that 
it should absorb less heat? And may not the regard whit: 
races have for clothing be partly for the pu of keeping the 
insides of their bodies sufficiently in the ark ?” 

Male Animals and their Progeny 

Can any of your correspondents inform me whether any o 
the male wild animals in foreign countries show any love for, o 
recogmtion of, their progeny? In this country amongst th 
domestic animals it does not seem to exist, save m the case c 
the gander, who carefully Bnards the goose while sitting, an 
attends to the goslings when hatched ; but the cock pays n 
attention to the hen while sitting nor when with chickens, nor 
does the dog, the bull, the horse, nor the boar evince any si 
of parental feeling under circumstances favourable to its de- 
velopment 

One pecuharity of geese 1s, I think, worthy of notice, for it is 
not possessed by ducks or fowls, who also live in flocks. If» 
when goslings are hatched, they are permitted to run with s 
goose m company with the other geese of the flock, all chances 


of any eggs being laid by the other geese who have no goslings 
are over P. 


ae 


Birds and Mirrors 


For six days I have been for two or three hours in the club 
reading room, where t ere is a large mirror. During all this 
time a cock and hen s w have been Sirting with and 
bowing to their images in the glass with evident pleasare— 
rushing along the mantel shelf, flying to the top of the frame, or 
resting for a time, always apparently happy in cont 
never showing disappointment. . C. Consrasis 





SURGEON-MATFOR T, R. LEWIS 
D® TIMOTHY LEWIS, Surgeon-Major Army Medi- 
cal Staff and Assistant Professor of Pat in 
the Netley Army Medical whose death, whick tach 
on May 7, we announce week, was a native: 
Both Wales, and received bis medical education at Uni 
versity College, London, and, graduated as MB. - 
Burlington; Gardens. was selected about 


+ 
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with Dr. Cunningham, to proceed to 
in order to undertake, under the auspices of the 
Gavernment, a prolonged study of the causation 
cholera, especially in regard to its reputed relation to 
mrasitic organisms. At that time little was known or 
about Bacteria, and the public mind had been 
woused by Hallier’s (now long-exploded) theory of a rice- 
ungus.as the cause of cholera, just as more recently it 
aas responded to Dr. Koch’s invitation to believe in the 
somma-bacillus. Dr. Lewis and his companion were 
withorised to visit Prof. Haller at Jena and Prof. de Bary 
im those days not attached to French Strasburg ') for 
de purpose of acquainting themselves with methods of 
mycetological research before proceeding to India. A 
lew weeks was all the time allowed them for ths visit, 
ind consequently they took little to India excepting their 
wn conscientious habits of work and that modicum of 
mnowledge of microscopic fechn:gue which was considered 
sufficient for the highest medical qualification in England 
n those days. Nevertheless these observers made most 
raluable and mmute researches on the microscopic 
oman present in the dejecta of cholera-patients, 
thich were published by the Government of India. Dr. 
wis extended his researches into the general question 
of the presence of microscopic organisms im the blood 
ind tissues of man in health and disease, and was led to 
ome very interesting discoveries. His results were pub- 
ished from time to time by the Government of India, and 
rere re-published as they appeared in the Quarterly 
Yournal of Mrcroscofacal Scrence. 

Dr. Lewis’s work was always remarkable for the ex- 
‘eme care with which positive results were asserted, and 
or the fairness with which the researches of predecessors 
nthe same field were considered and discussed His 
nost remarkable discovery was that of the httle nematoid 
‘orm occurring in the blood of persons suffering from a 
orm of chyluna and elephantiasis, to which he gave the 
ame ftlarta sanyuines hameinis, This discovery was pub- 
shedin 1872. Some years later Dr. Bancroft discovered 
n Australia the adult worm from which the brood of 
ninute blood-parasites 1s derived, and, still later, an un- 
uccessful attempt has been made by Dr. Patrick Manson 
> show that the young pass an intermediate stage of 
existence in the alimentary canal of gnats, which suck 
hem in together with the blood of worm-infested persons. 

It 1s no small thing in these latter days to discover a 
ew human parasitic worm of great pathological signi- 
icance, and it was in recognition of this discovery, as 
ell as in view of his important contribution to the dis- 
ussion of “the cholera-baciilus theory,” that the Council 
“ the Royal Society in last Apnil selected Dr. Timothy 
wis as one of the fifteen candidates to be submitted to 
xe Society for election in next June 

In regard to the question of the relation of Bacteria to 
tholera and similar diseases, Dr. Lewis had a vast store 
- both published and unpublished observation. With 
Aharacteristic caution and modesty, he had refrained from 
! tising on the subject. Working for twelve years in 

utta, with daily access to cholera patients, he was 
10roughly familiar with the several different forms of 
lacteria which are to be found in the alimentary tract 
md im the deyecta of choleraics Unhke some of his 
scent successors in this line of research, Dr, Lewis was 
iso familiar with the different forms of Bacteria which 
cur in the Aea/‘hy human mouth and intestines, and in 
otable waters. He was therefore able to demonstrate 
mediately on the publication of Koch’s figures of the 
>called “ comma-bacillus” that this form (asserted by 
wach to be peculiar to cholera evacuations) was nothing 
sore nor leas than a Spird//um broken by mantpulation, 

commonly to be found in the mouth of healthy 
ersans, importance of this contribution to the 
ontroversy excited by Dr. Koch’s statements can- 
%k be wo highly estimated. Its accuracy was uni- 
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versally recognised at once, and has never been called in 
uestion, Dr, Klein has since come to the conclusian 
t not only are organisms of the exact form of Koch’s 
cholera-comma abundant in the healthy saliva, as shown 
by Lewis, but that some of these forms have precisely the 
same iological conditions of growth, and precisely 
the same action upon gelatine as Koch conssdered to be 
characteristic of those obtained from cholera evacua- 
tions. ! 

At the time of his death Dr. Lewis was carrying on in 
his laboratory at Netley an extensive series of culture 
and inoculation experiments, chiefly upon the Bacteria 
which occur in the alimentary canal of man. 

Those who enjoyed his personal friendship valued Dr. 
Lewis for his warm-heartedness no less than for the rare 
combination of enthusiasm with caution in his work which 
gives his published results a very special value It is 
perepe some satisfaction to his friends to know that he 

ad heard of the recognition of his ments by the Royal 
Society Council before the commencement of the attack 
of inflammation of the lungs which so rapidly ran to a 
fatal termination. E, 
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A SKETCH OF THE FLORA OF SOUTH 
AFRICA 


NDER this title we would draw the attention of 
botanists to a very able essay on the botanical 
regions of South Africa, contributed to the “ Official 
Hand-Book of the Cape of Good Hope” for 1886, by 
Harry Bolus, F.L S., an accomplished botanist, who has 
cores many years to the investigation of South African 
ants. 
That extra-tropical South Africa is one of the most 
varied botanical regions on the globe ts a fact familar to 
both botanists and gardeners, from the days of Linnzus,— 
who epitomised its nchness in the expression, “ Ex Africa 
semper aliquid novi,”—and of the earliest cultivators of 
greenbouse plants, who were indebted to the Cape of 
Good Hope, far more than to any other regions of the 
globe, for what were, and till Japan and Australia eclipsed 
It, the prime favourites of the conservatory. There are 
those still alive who can remember the time when plant- 
houses were ornamented with hittle else than Cape 
Heaths, Pelargoniums (miscalled Geraniums), Polygalas, 
Proteas, Oxahs’, Mesembryanthemums, Everlastings, Sta- 
pehas, Indez, and Cape bulbs innumerable, and when 
the illustrated horticultural serials of the day were either 
devoted to these, or contained figures of more of the 
plants of this than of any one other country. It is true 
that the cultivation of all but a very few of the heaths and 
geraniums has been abandoned for things of not greater 
beauty, and of far less interest, but this 1s due, not to 
want of appreciation, but in the case of some to their not 
being amenable to the treatment of the “soft-wooded ” 
plants now in vogue, and of others to the fact that their 
flowering period—of the bulbs especially—is a very brief 
one, and that the flowers soon fade when cut. 

To return to the little essay before us: the attempt to 
define the South African regions of vegetation 1s not a 
new one; it had been essayed by Meyer and Drége 
Zeyher, Gnesebach, and others, but not caaagehige & an 
the author of the sketch under consideration 1s the first 
who has succeeded in presenting satisfactorily the salient 
botanical characters of that flora, as affected by, or in 
correspohdence with, geographical and other physical 
conditions ; whilst he alone has given such vivid pictures 


of the segeation of the different botanical regions he has 

defin at any one with even an elementary knowledge 

a Sou sae plants can fancy himself travelling over 
e n 


eae corer oo of the — es ebtong taghe 
are, number of orders, genera, and species it 
contains, and the limitation of great groups of these 
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matrow and well-defined areas. There are 
areas, differing from one another in the 
i asin the composition of their floras more 
decisively than do any other five contiguous areas of 

small extent on the surface of the globe. These 
five together have been estemated to contain the extra- 
ordinary number of 14,000 species of flowering plants ! 
which are com under 200 natural orders (nearly 
three-fourths of the known orders of plants), and 1255 
genera (one-sixth of the described genera of the whole 
world). Though possessing no truly Alpine regioa, it 13 
by far the richest extra-tropical area on the globe tn 
respect of genera and species, and is probably not sur- 
passed by any tropical area of equal extent, a ctrcum- 
stance which may be taken together with the fact, that 
the vast proportion of the species are low herbs or small 
shrubs—trees being very rare both in species and indi- 
viduals, and that there 1s not a single arboreous genus of 
more than a very few species There is no dominant genus 
of trees hke the Eucalypt: of Australa and the Conifers of 
northern regions, or even the oaks or beeches of Europe, 
that monopolise yreat areas and determine the absence 
or nee of a multitude of plants of lower stature The 
following are Mr. Bolus’s regions ,— 

(1) The South-Western Region ~—This (which might 
be called the Cape proper region) extends in a curve 
from near the mouth of Olifant’s River along the 
coast facing the Western Atlantic, round bv the Cape of 
Good Hope to Cape Aguthas, and thence to near Port 
Elizabeth along the coast facing the Southern Atlantic 
Throughout its length—about 600 miles—it maintains a 
breadth of between 40 and &0 miles, never more or less, 
and 1s bounded on its landward sides by mountain ranges 
attaining 4000 to nearly 8000 feet in elevation—of which 
the eastern run east and west, the western north and 
south. The surface 1s varied with bushy, grassy, sandy, 
and rocky tracts, of which some appear desolate from a 
distance, but on examination are found to swarm with 

and species. It 1s a region of small-leaved 
and bushes—of [ridez, Orchidex, Rutacea, Encez, 
Restiacez, Compositz, Proteacex, Polygalex, Mesembry- 
anthemums, Oxalidex, Geraniacez:, and Leguminose It 
is that whence all the Cape plants of the greenhouses of 
the last generation were derived The climate is dry, tem- 
and comparatively equable, with a winter rainfall 
which varies excessively from 24 inches at Cape Town to 
60 mn some of its own suburbs, but everywhere rapidly 
diminishing with distance from the coast and from the 
vicimty of Cape Town The few forests are near the few 
rivers, and their trees rarely exceed 50 feet in height As 
an instance of the endemic nature of its vegetation, the 
genus Enca forms one of the many _ conspicuous 
examples It contains no fewer than 300 Cape species , 
all, or nearly all, are confined to this region, and various 
genera contain upwards of too endemic species 
The total number of flowering plants in this region ts 
about 4500 No temperate area of the globe of it, extent 
is nearly so pecuhar or rich. Cahfornta offers but a faint 
counterpart , and the restriction of the majority of the spe- 
cies of Cistus and Ulex to the Atlantic coasts of Europe 
offers an even fainter example of restricted distribution. 

(2) The ee African Region (which might be 
«called the Natal region).—Unike the western tem- 
porate coast, the vegetation of the eastern temperate 
retains the characteristic features of that of tropical Africa. 
From Port Ehzabeth northwards to Abyssima there 1s no 
sharp delimitation of floras. This region 1s bounded on 
the east and south-east by the Atlantic, and stretches 
inland for from 60 to 100 miles to ranges of mountains 
of go00 to 10,000 feet high, which bound it on the west. 
The surface is varied with bush and park, which, pro- 
geeding northward, give place here and there to exten- 
sive and it 1s traversed by many streams. The 
and bush- and tree-fohage, are greener than in the 


i 


south-western district, and the foliage larger. 


are summer ones, the te ture rather hi Zion te 
ry mt): rater 
the west, and much more ao46 the north. ‘Sere 
is some overlapping of the vegetations of this and fhe Cape 
region proper in the neighbourhood of Port Elizabeth aad 
Grahamstown, the transition from one to the other te-wen- 
derfully sudden. The 300 heaths may be said to ar} tag 
bodily, as do the Cape Rutacese, Proteacez, and Or 
As suddenly appear giant Cycadezx, Aloes, leafiess suc- 
sles tree euphottes, bei Sapa tribes of Orchides, 

eguminosz, and Amarylhdez, often grou 1” shri 
assemblages of grotesque forms, whilst ain tiene 
reciinata, reaches lat. 33° S. Along with African types, 
Indian abound, both in genera and species, especially to 
the northward 

(3) The Karroo Region —Returning now to the Western 
Atlantic coast of South Africa, from Ohfant’s River to the 
Orange River, aid thence south-eastwards, bounding 
the Cape proper region on the north, extends a vast 
shallow basin about 2000 feet above the sea-level, except 
towards its western or littoral boundary. It forms a curve 
somewhat concentric with that of the Cape region ; 
and extends a little further east into the tropical African 
region. 
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It 1s about 700 miles in length, and from 30 to . 


70 1n breadth from the bounding mountains on the north, 


which are the Nieuveld Bergen, to lower ranges on the 
south. The surface consists of sandy, stony, or fertile 
piains of vast extent, traversed by river beds, and by the 
courses of torrents filled by summer thunderstorms, but 
dry in winter, Permanent water 1s scarce, and (as in 
Cahformia) sheep have denuded large areas of native 
vegetation The climate 1s excessive , the rainfall, chiefly 
a summer one, from 7 to 14 inches according to localhty. 
During the dry season the country 1s a desert, but after a 
shower it ts suddenly, but transiently, transformed into a 
vividly-coloured garden 

“1 was amazed on visiting that desert country, after the 
rains of June to July 1883, to see tracts, hundreds of 
acres in extent, covered with sheets of living fire or 
glowing purple, visible from several miles’ distance, 
caused by the beautiful Composite in flower, and 
nothing 1s more curious than to see this luxuriance inter- 
mingled with the black or white branches of dead shrubs 
killed by previous droughts, standing like ghostly intruders 
on a scene of merriment and joy. hese charming scenes 
pass away all too rapidly, and in a month or two little 
that 1s beautiful remains ” 

The only tree 1s the ghastly Acacta horrida, fringing the 
dry river-beds Of the Orders of the Cape region proper, 
Ericex, Restiacew, Polygalew, Orchidee, Proteaceas, 
Rutacex, almost all are absent, and a vanety of so- 
called succulent plants appear, especially innumerable 
species of Mesembryanthemum, together with Portulacez, 
Zygophylleie, Crassulacez, Stapehas, Ficoidex, and dwark 

uphorbias, besides which many other genera that are 
never succulent elsewhere, here have species with fleshy 
roots, stems, or leaves The tree Alocs of the Eastern 
region are fairly well represented, but by different species, 
and the same remark apples to the Gerantacea: of the 
Cape region The curious Elephant’s-foot (Testudin- 
arta) 1s a characteristic plant, as are the two spectes of 
the parasitical Rafflesiaceous genus Hydnora, which 
extends to Abyssinia 

(4) Avery singular region or subdivision of the Karroo 
region 1s called by Mr. Bolus the “ Upper Karroo,” or 
“ region of Compostt2,” which occupies an inland broad 
area north of the Karroo region, everywhere distant from 
the coast, about 400 miles from east to west, and 150 to 
200 miles in breadth. It is a mountainous country, only 
partially explored, and suppose: to have a mean elevation 
of 4000 to 5000 feet. Its prevalent features are that of = 
treeless, heathy tract, or dry elevated moorland, 
with shrublets of a dull hue. The climate is severe, the: 
summer nights are always cool, sharp frosts are common, 


iq Tye et 
Bly 29, 1886) 
tend” ; 

ie mows falls in winter. Composite abound. Of 
py 1099 species that have been collected mn this 
“fegion, 63 genera and 231 species are referable to this 
Of Orchids only four species have been found ; 
‘Rataces:, Ericaces:, and 
Proteacex: 


pond 50. 

(3) The Kalahari Region is the name Mr. Bolus gives 
to’ the vast tract of country north of the Composite 
pe west of the Natal region, and south of the tropic 

Capricorn. It 1s a desert country, with an extreme 
climate, a rainfall of summer thunderstorms, hot summers 
with cool nights, and frosts m winter. Its essential fea- 
tures are of a country clothed with grass in tufts, and 

shrubs and trees, which form forests 1n the north, 
and are thus probably continuous with the forests of 
tropical Africa. The Cape flora has here disappeared, 
and with it we take leave of Mr. Bolus’s very able and 
most interesting contribution to botanical geography, re- 
gretting that want of space prevents any notice being 
taken of the many valuable observations and compansons 
that he has made relating to the affinities of the South 
African with the Australian flora, and other matters of 
scientific interest. DH 


tiacez are all but absent, and 


THE INTERNATIONAL COMMITTEE OF 
WEIGHTS AND MEASURES 


"THE Comité International des Poids et Mesures, which 
has its bureau at Sévres, has recently issued its ninth 
Report to the contracting Governments, The l‘eport 

ves an account of the work done by the Committee 

uring 1885, and a statement of the probable expenses of 
the Committee for the current year During the last 
year new instruments for the accurate companson of 
standards of the metric system have been obtained at a 
cost of about 500’, making a total cost of about 7000/ 
for instruments supplied to the Bureau For the present 
year the expenses of the Bureau are estimated at 100,000 
francs (4000/ ), the annual expenditure of the Committee 
being Jimited by the Convention to that amount, of which 
sum about 2650/ 1s for payments to vanous officers of the 
Comité, These expenses are divided amongst the twenty 
contracting Governments, the annual contribution of Great 
Britam and Ireland amounting to about 300/ The new 
Instruments include a comparator for measures of length 
by M. Brunner, new mercurial thermometers by M 
Tonnelot, an air thermometer by Mi Golaz, a sphero- 
meter by M. Brunner, and other measuring instruments 
by MM. Oertling, Boudin, Alvergmat, Simmen, and the 
Société Genevoise. 

In the fourth volume of the 7ravaua ef Mémoires of 
the Bureau (Pans, Gauthier-Villars, 1885) reference was 
made by the Director of the Bureau to the work then in 
progress, and in the present Report a summary 1s given 
of the whole work done by the Committee during the 
past twelve months. 

The work of the Director has s 
verification of the lengths and coe 
of several standard metres, and the 


cially included the 
icients of expansion 
determination of the 
ts and specific gravities of several standard kilo- 
ieee for different Governments and scientific au- 
t . A report 1s given on the comparison of the 
new kilogramme prototype (K. ul.) with the old kilo- 
foo des Archives, and also on the verification at 
aris, by Dr. J. Broch and Mr. H, J. Chaney, of certain 
Briush standards. During the present year the Com- 
tnittes rt that Dr. Broch will continue his researches 
on the influence of light on the defining-lines of standards 
of length, and M. Benoit will also carry on his experi- 
Taents on the best means of comparing end-measures of 
one (mesures a douts) with line-measures (mesures d 
; : Dr. Thiesen will continue his interesting studies 
anda) ‘and the verification of kilogramme standards. 
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Dr. Chappuis, with the. assistance of Dr Guillaume, will 
also continue the experiments on the verification of ther- 
mometers. 

It woud, appear that the Committee are carrying out 
the dutiés intrusted to them with all possible care and 
despatch in the preparation of the alloy of platinum- 
iridium, of which the standards of the kilogramme and 
metre are made, extraordinary difficulties were originally 
encountered, owing mainly to the presence in the iridium 
of iron, rhodium, ruthenium, osmium, and other metal 
and the Committee therefore obtained the assistance 
MM. Stas and Debray. The report of these eminent 
metallurgists shows that the Committee are indebted 
to Mr G. Matthey for the production of an alloy 
having the high purity and finish required for such 
work 

The Report of the Committee includes copies of tts 
correspondence with the different contracting Govern- 
ments. In an able note to the Japanese Minister, Dr 
A Hirsch (the Secretary of the International Committee) 
explains the objects of the Metric Bureau, and tt is grati- 
fying to find that Japan has now joined the Convention. 
From the correspondence with this country 1t would a 
that our Government will in due course obtain copies of 
the new metric standards. 

The Committee announce that the vacancies caused by 
the death of Prof Heer and the resignations of Gen 
Wrede and Dr. Gould have been filled by the election by 
the Committee of Prof Th. v. Oppolzer, Mr. W H. M. 
Christie, and Prof Thalén. 

The Report also includes copies of a correspondence 
with reference to a proposal made by the French Govern- 
ment to extend the functions of the Bureau to the deter- 
mination and verification of electrical standards of resist- 
ance and Jight, for the use of the different Governments. 
The proposal appears to have gone no farther at present 
than asking the several contracting Governments whether 
they would have objection to the preparation of estimates 
showing the cost of a new or extended Bureau for elec- 
trical purposes The replies of Belgium, Denmark, 
Spain, the United States, Italy, Servia, and Switzer- 
land are attached, but, excepting Spain and Switzer- 
land, it cannot be said that generally the Governments 
appear to have given the proposal the most cordial 
welcome 


THE WEATHER OF THE ICE SAINTS’ 
FESTIVALS OF 1886 


| Cake year we chronicled (NATURE, vol. xxxii. p. 62) 
one of the most disastrous snowstorms that ever 
occurred at this season in Vienna, where, on May 15, 
there fell 54 inches of snow, and the cold accom- 
panying the storm was so intense that several persons 
who were exposed to it were frozen to death. Over 
Austria and Hungary snow covered the fields and vine- 
yards, and, the crops being in a somewhat advanced 
condition at the time, an incalculable amount of damage 
was done, But the festivals of the Ice Saints (May 11, 
12, and 13) this year have been marked off for a wider 
and deeper remembrance by storms of wind, rain, hail, 
and snow in all the continents of the northern hemi- 
sphere, which, for number and destructiveness, are per- 
haps unexampled at this time of the year, 

nthe Bnitish Islands the cold acquired its greatest. 
intensity on the five days from May 11 to 15, and wae 
coincident with a system of pressures which appeared in 
the Channel, and thence ed in a north-porth- 
easterly direction through North Sea to the south- 
west of Norway, which was reached on the rgth. it 
necessarily resulted from this distribution of pressure that 
northerly and song | winds prevailed m these islands, 
and température correspondingly low, Over that 
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sagen of the British Islands lying between lat. 52° 
Si the mean temperature of the five days was at 
least 6% under the average of the season, and in the 
central portion of this district, as at York and Bagrow-1n- 
Furness, it was 8° 3 under the average. On the other 
hand, in Jersey the defect from the mean was only 1°, 
and in Shetland 25 At Barrow-in-Furness, on the 12th, 
the maximum bang piaale was only 39°0. On this day 
snow fell over the higher districts Gheental and southern 
Scotland, in many places to the depth of several inthes, 
and the cold was so intense that swallows and some other 
birds perished in thousands. 

Meanwhile torrents of rain were being poured down 
continuously over wide districts of northern and central 
England. These rains were heaviest and most wide- 
spread on the rith, 12th, and 13th, on each of these days 
upwards of an inch being recorded in many places Mr 
Scott states in the Weekly Weather Report that during 
these three davs falls of 4 83 inches occurred at Church- 
stoke, Montgomeryshire , 4°36 inches at Hereford , 415 
inches at Pershore, Worcestershire , 3 38 inches at Ross, 
Herefordshire; and 344 inches at Fassaroe, county 
Wicklow Extensive and disastrous floods were the 
consequence The railway traffic between Worcester, 
Hereford, and Malvern was suspended, and the whole of 
the united valley of the Severn and Teme, in the neigh- 
bourhood of Worcester, was laid under water At Glou- 
cester large numbers of the inhabitants were driven from 
ther homes. The valley of the Trent presented the 
appearance of a vast lake, and the Midland Railway 
between Nottingham and Derby was submerged Im- 
mense damage was done about Chester and along the 
estuary of the Dee, over the Jow grounds bordering the 
Humber, and over extensive tracts of Yorkshire 

A noteworthy feature of the storm is shown in the 
weather maps for the morning of the 13th, when the area 
of low pressure extending from west to east over the 
south of England was broken up, and showed three satel- 
hte cyclones with still lower pressures, having their 
centres the first to the west of Brest, the second over 


Somersetshire, ani the third over Kent,—these all | 
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other buildings, and partly demolished the bridged iv 
the Missouri River, and thence pursued an 
course to Pennsylvania, killing in 1t3 course aboift 
persons, and injuring 300. On the night of the sath tér- 
nble destruction was done by tornadoes in Ohio, 
and Illinois From 4 to 5 inches of rain fell within three 
hours, fully twenty mules of the Little Miami Re 
were washed away, and at Xenia, where the waters 
was most destructive, 36 persons were drowned, 8 
injured, and more than 100 houses destroyed On the 
t4th another series of tornadoes carried destruction 
through Ohio and Indiana; and on the 15th a tornado 
which appears to have formed on Lake Erie, penetrated 
100 miles into Ohio, Its path was about 500 yards wide, 
and it levelled everything with the ground; killed 4 
persons, and injured several hundreds These, with 
other tornadoes of less severity occurring in Kansas and 
elsewhere, are stated to be the most severe and destruc- 
tive storms or tornadoes hitherto expenenced in the 
United States, and the losses are estimated at about 
5,000,000 dallars 

The detailed reports of these remarkable storms will 
no doubt be prepared and circulated with the fulness and 
satisfactoriness which characterise the work and publica- 
tions of the United States Signal Office; and, consider- 
ing the striking simultaneousness of occurrence of these 
American and European storms from May 11 to 15, 
Gen Hazen would, if the Reports were acco npanted and 
illustrated by international weather maps of the northern 
hemisphere from May 7 to 16, lay meteorologists under a 
deep obhgation 
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CRETACEOUS METAMORPHIC ROCKS 


T 1s now a good many years since Prof J D Whitney 
announced the existence of Cretaceous sediments in 
Cahforna which had undergone metamorphism into 
various crystalline rocks. The attention of geologists 1s 
once more directed to that region by the recent work of 
the Geological Survey of the United States Mr, George 


evidencing great, well marked, and sharp local differences : F Becker, whose admirable monograph on the great 


in the distribution of temperature and vapour 


Further, | Comstock Lode has reflected such lustre on that Survey, 


a most remarkable satellite cyclone was seen near ; has more recently been intrusted with the investigation 


Perpignan, in the south of France, which in all proba- 
bility represented the small cyclone or tornado that about 
seven o'clock of the previous evening wrought such 
dreadful havoc in Madrid, causing 32 deaths, seriously 
wounding large numbers, variously estimated from 320 to 
520 persons, and wrecking hundreds of houses The area 
swept over by the tornado was comparatively limited, but 
within that area, as in the lower Carabanchel, not a house 
was left undamaged and many were wholly blown down, 
and hardly any of the inhabitants escaped uninjured, The 
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so frequently occurs with the tornadoes of America, | 
many buildings would appear to have fallen to pieces } 
from an explosive force from within as the tornado | 


overhead 
On the 14th violent cyclones or tornadoes occurred at 
Krossen, near Frankfort on the Oder, at Linz on the 
Danube, and at Lonato, n ar Brescia, wrecking houses, 


and causing great destruction 1n other ways; and storms ' cemented 1n 
nae ‘ x LL. __4.. &! a fel 
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some knowledge of the peculiar meteorological condiuons 
of Serpe out of which they originated. In this discus- 
sion no little help will be given by the high-level observa- 
tories now established at so many points over Europe. 

In the United States on May 11 a tornado passed over 
Kansas City, Missouri, destroyed the court-house and 
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partly by the study of microscopic sections. 


of the quicksilver deposits of California This research 
when complesed will form the subject of another mono- 
graph in the same great series of pubi.cations, But in 
the meanwhile some reaults of such startling importance 
in metamorphism have been obtained that Mr. Becker 
has published in the Amerscan Journal of Sctence a bnef 
prehminary outline of them _ It appears that the inquiry 
into the nature and origin of the rocks in question eee | 
been carried on partly by examination of their structure 
“nd relations in the field, partly by chemical analysis and 
In short, all 
the apphances of modern geology have been enhsted in 
the mvestigation 

‘Lhe area embraced by the rocks which are stated to 
have undergone metamorphism 1s estunated at 3000 
square miles. The rocks are determined by fossils to be 
approximately of Neocomian age. They consist chiefly 
of sandstone and arkose lying upon and probably for the 
most part derived from granite. Their quartz-grains are 


great measure with carbonate of lime, and 
aa alase » feaeemanta af arthaciase. nlawig-. 
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Ee coey eallisation has been set up, but has ceased 
before the fragmental character has been wholly effaced. 
In this process one of the first stages is often the resolae 
tion of the clastic grains into crystalline aggregates from 
which new Thus the qu * 


are busit o 
have had their surfaces so altegpd that an oa 
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‘yee spar microliths has formed round them. 
lie approximately normal to the surface of 
residual which they actually penetrate like 
get in a cushion. Zoisite also, which is present in 
Qparly all the altered sandstones, as a product of meta- 
rorphism, sometimes pierces the quartz from outside. 
Augite and hornblende have hkewise been developed 
‘net infrequently as microliths, which, though grouped 
ry in one common crystallographic outhne, are not 
un 
Further stages of change are described as occurring 1n 
certain rocks where the fragmental character, though to the 
unaided eye still traceable, 1s found to have been replaced 
by an entirely crystalline structure, giving rise to rocks 
which must be classed with the diabases. These masses 
sometimes have their pyroxene in the form of diallage, 
and are destitute of olivine, but usually contain much 
zdisite and frequently also hornblende Dhuorites of similar 
origin occur, sometimes with a predominance of horn- 
blende as in true amphibolites. 
The shales are silicified and intersected by innumerable 
uartg-veins, in which, or projecting from their walls, are 
hecncaly abundant zoisite crystals. Yet the meta- 
morphism has not destroyed the microscopic fossils con- 
tained in the strata But the most remarkable example 
of metamorphism cited by Mr Becker 1s the conversion 
of these same felspathic sandstones into serpentine—an 
alteration referred to in Prof Whitney’s description of 
this region. He asserts that field observation con- 
clusively proves the great mass of the serpentine, 
estimated altogether at more than 1000 square miles, to 
have been made out of the sandstones, either immediately 
or through an intermediate granular rock Sections are 
seen where sandstone shades off into serpentine, and 
areas of highly-inclined sandstones pass along the strike 
into the same rock. In this conversion, the change begins 
along the cracks, working toward the centres of the 
included fragments, and producing a structure hke that 
seen in decomposing olivine. The felspar fragments are 
corroded externally, their cracks being irregularly widened 
and filled with serpentme which sometimes projects as 
teeth mto the clear felspathic mass Even the quartz- 
prans have not been able to resist the alteration, but may 
seen with their outer parts replaced by serpentine, | 
which likewise penetrates their interior in long slender | 
green needles. Apatite has also been replaced by ser- | 
tine, and the same transformation may be surmised | 
in the case of mica and garnet. Mr. Becker states that , 
chemical analyses and microscopic tests demonstrated 
that the serpentine diffused through the sandstones and 
the massive exposures 1s all the same mineral. 
He no doubt in due time produce the detailed evi- 
Gence on which his statements are founded In the 
meantime he will of course be prepared for much scepti- 
cism and even for angry denial of his results. The careful 
elucidation of the problem he has attacked cannot but be 
of enormous service in throwing hght upon the vexed 
question of metamorphism. He claimsthat the rockswhich 
been investigating furnish a colossal example of 
regional seeroeriggal 7s ot which all the successive stages 
can be studied. Many thousands of square mules of rock 
have been subjected to such imtense lateral compression 
that they have been utterly shattered, the average size of 
the unbroken lumps not being greater than that of an egg. 
In rocks thus crushed warm interstitial water would have 
ent chemical reactions. Warm basic solutions are 
to have first been produced, and to have con- 
verted the sandstones and some of the shales into holo- 
crystalline eg containing augite and hornblende. 
Serpentisation is per to have followed at a lower 
‘ Sealy "bese wh ification came last, as the solutions 
wy became 
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THE COMPOSITION OF THE.EDIBLE BIRD'S: 
NEST (COLLOCALIA NIDIFICA) 


HE ngture of the material which forms the ediblé 
biré’s-nest has been the subject of some controversy. 
In 1817 Sir Everard Horne (PAd? Trans, 1817, p. 337) 
suggested that it is the product of the activity of certain 
glandular structures which he figures in his paper, and 
which he associates with the gastnc glands, In the 
“Origin of Species” (6th ed., p 228) Darwin indorses 
the view of its being entirely a secretion by the bird, 
speaking of it as “ inspissated saliva,” and showing how 
the amount of saliva devoted to nest construction differs 
with different species. He mentions in particular a 
North American species which he says “ makes its nest 
(as 1 have seen) of sticks agglutinated with salva and 
even with flakes of this substance” Writing at about the 
same time, Bernstein (Journal fur Ornzthologee, 1859, 
p. 111) connects the nature of the material with certain 
developments of the bird’s salivary glands, which he says 
are noticeable during the nest-building season. 
On the other hand, it has been maintained by many 
observers that the nest of this species of swift 1s con- 





Vig 
Lamellated structure (mag 59 dram.). 


structed similarly to the North American species referred 
to by Darwin, the chief difference being that instead of 
sticks the bird uses certain algz which are found in con- 
siderable masses on the walls of the caves which they 
frequent in the breeding season Other alge also have 
been suggested as those used. 

It has further been supposed that the algz are par- 
tially digested before being utilhsed, and that after re- 

rgitation the material so acted on 13 worked up into the 
form of the nest 

A suggestion was made by Mr E, L. Layard, H.M. 
Consul in New Caledonia, in a letter to NATUR eA 
tember 17, 1884 (p. 82), which seemed to boaeeg 
conflicting theomes. He says that the first quality of 
nest which is produced early in the breeding season con- 
sists entirely of animal secretion, but that later on, if the 
first nests are destroyed, the birds cannot replace them 
by this secretion alone, and so use extraneous su 
to help in the construction. The second and inferior 
Tin a paper publihed im the ‘Yournel af Physialagy 

na i tA a 

(vol. vi, p. 40), | have given he teaclta heeteal teow an 


Celebes nest 


Fs 


and chentical, of the nests 


used for soup at the 'H Exhibinon af 1884 Since 


then I have had, by the kindness of Mr. W. T. Thiselton 


Bryer, Director of the Royal Gardens, Rew, the oppor- 


tunity of examining various specimens of the nests, 





Fig 2 
Borneo nest No alga present (mag 200 diam ) 


obtained from other places than the first-named, and 
differing from one another in quahty 

The results of my expenments on these nests do not 
modify in any essential particular those which | had 
obtained before from the first ones examined = After pro- 
longed soaking all alike became gelatinous in texture, and 
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Celebes nest. Alga present (mag. s00 diam.). 


then were exsily seen to be made up of lamine affixed by 
their faces to each other. Whether the observation was 
matte by teasing with needles or by cutting sections, this 
tarpinated structure was very evident. Fig. 1 is a section 


® mest Celebes, enlarged about 50 diameters. 
Fay tee ne fairly regular in disposition, and show 
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no trace of any vegetable structure between then 66 te 
thew substance. Here and there may be neted sinall 
granular bodies resembling ‘ume coils. Thess ave 
seen more contin dl in Fig 2, whichis s section offs nest 
of inferior quality from enla: 200-diamethes, 

Another nest, also from Celebes, bat mavked as being 
of inferior quality showed the presence of alge. A aece 
tion of this, taken from the part where the greatest 
quantity was found, is shown at Fig. 3, the 
being again 200 diameters. The presence of the in 
this inferior nest seems at first te bear owt Mr. 's 
suggestion, but an examination of the mode in which it 
is disposed in the nest-substance does not confiym his 
view of its being here even an aggtttination ef 
because the supply of saliva had failed. The al 
though fairly numerous, are not in large quantity when 
compared with the amount of nest-substance, ner are 
they regularly placed in layers as would be the case 1f 
agglutinated as su ted Their somewhat scanty 
amount and their irregular position would be better 
accounted for on the theory of their being accidental 
constituents In many sections debris of one kind or 
another mixed with the secretion 1s not at all frequent, 
small feathers being the most numerous. In the nest in 
question the alga was not present throughout, many 
sections showing none, others a hittle, the quantity vary- 
ing very much. The amount found may perhaps be con- 
nected with the feeding of the birds, and result from 
debris of food remaining in the mouth, and so maxed up 
with the secretion next produced. 

The nest-substance gave no micro-chemical reactions 
that could connect it at all with cellulose, so that it 
could not be formed by the partial digestion of the alga 
and regurgitation of the resulting matter. On the other 
hand, it did give very striking evidence of its close 
relationship with the body #rucen descnbed by vanous 
authors,’ and well known as a product of the ammal 
body The reactions obtained with the first maternal 
used (that from the Health Exhibition) were confirmed 


i completely by the expernnents made upon the nests from 
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NOTES 
Mr Apsam Senpcwick, MA, Felfow and f[ ecturer of 
Trimty College, Cambridge, has been nominated by the Presi 
dent and Council of the Royal Society to be recommended for 
election by the Society on June 4, place of the late T. BR. 
Lewis, one of the selected candidates, who died soon after the 
selection was made 


| SINCE our Jast week’s note the eruption of Mount Etna has 
| gone on increasing in violence Acorrespondent of the Standard 
' sends some valuable notes on the progress of the exuption, 
Under date Catania, May 19, 8 40a m., he writes :—~" The erup- 
tion of Mount Etna assumed alarming propertions last eventing 
at § o'clock. Earthquake shocks were felt 1n all the communes 
in the immediate vicimty of the volcano, At Zafferato, where 


| the shocks appear to have been aitended with upheaval of the 


sol, the disturbance 1s described as being so severe that the 
panic stricken inhabitants fled from the neighbourhood In the 
dutrnict of Bronte heavy showers of sand descended, and a 
gigantic column of thick black smoke was seca to emarge from 
the central crater of Etna towards the west.” “to am An 
eruption has oceurred near Nicolosi, to the north-west of Maoste- 
groso, quite as severe in character as that of 1683, ‘The- Inws 
has begun to stream down towards Nioolosi, accompanied by 
severe shocks of earthquake. 10.55 a.m. In addition t the 


Pay 295 1886; 


woe 


emption which has taken place in Etna itself another one 
qacatred about 2 am. in Prince of Naples Mount, situated 
aout’) Kilometres north-east of Nicolosi. This 1s one of the 
“xed” mountains, formetly volcanic, but which has hitherto been 
regarded as’ exhausted. The lava is running in two streams 
towards the open country. Repeated and very severe shocks of 
earthquake are being felt in the vicinity of Etna. 11.55 a.m 
A short time ago a severe shock of earthquake of an undulating 
kind was felt. The eruption of Prince of Naples Mount 1s 1n- 
creasing in severity, The lava 1s running rapidly in a double 
stream towards Nicolosi, to the great danger of the town. Panic 
amongst the inhabitants” ‘* Nicolosi, May 19, noon The 
esuption 1s assuming terrific proportions. The lava has ad- 
vaticed over 3 kilometres in 8 hours, continuing its course 
steadily towards Nicoloss From the central crater, where 
the eruption is still very active, the lava 1s flowing towards 
Montegrosso,” ‘“Catama, May 19, 2 pm The eruption 
threatens the destritction of the western portion of the Etna 
forests. Last uight several volcamc rents occurred between 
Nicolos: and Pedara. May 20. Eleven craters have been 
opened, of which three have assumed enormous proportions 
The lava is advancing rapidly In some places the stream is 
200 metres broad The central crater, however, emits only 
vapour and cinders.” ‘Nicolosi; May 20 Three of the 
craters are raging fearfully, emitting huge stones to a consider- 
able height, and the roar and tumult ts terrible The lava is 
advancing rapidly, but for the present it 15 uncertain what direc 
tion it may take, whether towards Nicolosi or Belpasso, Sh chs 
of earthquake still continue, but they are less severe in charac- 
ter. The craters are situated behind Montezzano, in the valley 
between that place and Montenero, ‘The people of the district 
assert that they can remember no eruption v0 sudden and alarm 
ing as this has been. The scene indescribable, The streams 
of lava are in some places more than 200 metres im width, 


smoke , but from this, according to Prof Silvestri, no danger t» 

be apprehended”  “ Aciteale, Miy 20 Last evening 
through the might, and this morning, many shoc's of earthquake 
were felt at Paedimonte, Acisantangelo, Languaglossa, and Aci 
rele” ‘‘Catama, May 20 This morning, with a severe 
shock of earthquake, the volcanic onfice which was so active 
in 1883 was reopened” ‘ Nicolosi, May 20 The activity of 
the central crater 1s increasing © Montegrosso is the principal 
site of eruptive force. Great alarm exists among the inhabitants, 
and the huuses most Ithely to be in danger are being evacuated. 
The local authorities are on the spot.” On Sunday the eruption 
had greatly diminished, but on Monday mormng it broke forth 
with great violence, and a fresh crater sent out a stream of lava 
150 metres wide and 23 deep towards Nicolosi, 
evening the news was very disqueting, The violence of the 
eruption was then greatly increasing, and Nicolosi seemed 
doemed to destruction The nowe at a considerable distance 1s 
deacribed as resembling a continuous cannonade. 


AT the meeting of the Paris Academy of Sciences on Monday, 
M. de Lesonps asked for the appointment of a committee to 
report on the alleged difference of sea-level on the two sides of 
the Isthmus of Panama A similar objection to the Suez Canal 
had, he said, proved unfounded ; and if the present objection 
were also disposed of, no locks would be necessary in the canal. 
On the motion of Admiral Jurien de la Gravitre, who suggested 
thet the tides might be higher on one nde of the Isthmus than 
on the wther, the question was referred to the navigation and 
astronomy sections, Meantime it is stated that the Technical 
Commission to whom M. de Lesseps had referred certain ques- 
Hons have urtandmously that there is no insurmountable 
Widiemay $0 the completion of the Canal according to the tech- 
ahead siopted by the Company—that is to say, that 
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there will be no necessity to construct the Canal with ’lovks, the 
level of the two oceans being the same. 


THE committee for the celebration of the centenary of Avago 
will eas aoaily an appeal for subscriptions to ereat 2 statue ito 
the celebrated astronomer on the Place St. Jacques. A acw 
boulevard will be opened in the direction of the meridian for 
connecting Paris and Montsouris Observatories. 


A county Scientific Society for Middlesex has been consti- 
tuted, to which both ladies and gentlemen are eligible. The 
Right Hon Viscount Enfield, Lord-Lieutenant of the county, 
has consented to be the President of the Society , and the Right 
Hon, the Earl of Crawford and Balcarres, the Right Hon. the 
Earl of Aberdeen, the Right Hon the Marquis of Ripon, Prof. 

| T H Huxley, Sir John Lubbock, Prof W. H. Flower, Sir 
Fredenck Abel, and Dr Archibald Geikie having mtamated to 
the Provisional Committee their approval of the scheme and 
their readiness to become Vice-Presidents of the Society, were 
at the meeting constituting the Society elected to this offise. 
The following gentlemen were elected members of the Council 
of the Society, the list t» be subsequently increased —W. Lant 
Carpenter, Herbert Druce, J N Dunning, E, Fitch, G. 
Gnffiths, RB Ilayward, J Logan Lobley, Rev. Dr. C. 
McDowall, Wm. Simpson, Rev Dr F A Walker, Rev. J. 
Crane Wharton, W. Mattieu Wiliams It 1s intended that the 
Society shall hold monthly meetngs (evening) from about 
October to May, and ficld-meetings during the summer months, 
Names of ladies or gentlemen desirous of joining may be sent to 
the Hon Secretary, Mr Sydney T Klein, Clarence Lodge, 
Church Road, Willesden, N W 
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Tuk eleventh public annual meeting of the Sunday Sotiety 
was held on May 22 Sir Henry E Roscoe, MP, F.R.S, 
took the chair a» President for the year. Mr Mark H. Judge 
read the annual statement, pointing out the progress that had 
been made during the year in accomplishing the objects which 
the Society has in view. Sir Henry Roscoe, in hy» Prestdential 
Address, quoted coprously from the utterances of past Presidents 
and of eminent men in all departments on behalf of the openmg 
of museums, art galleries, and similar insututions on Sanday, 
, Having had the honour, Sir Henry said, to serve on the Royal 
| Commission on Technical Instruction, he had had full oppoi- 
, tunity of observing the effects of the Sunday opening of the numer- 
_ OUs Museums, Industrial, artistic, and scientific, which exist in 

Continental countries, and he stated that after such observations the 
‘ ynanimous conclusion to which the Commissioners arrived was 
_ that the influence which the opening of these maseums on Stn- 
| day exerted, not only upon the industrial progress of these 
| countries, but upon the moral and intellectual condition of their 
| peoples, had been in the highest degree satisfactory And &o 
| forcible was the evidence on this head then brought before them, 
| that the Commus toners placed a distinct recommendation st the 
close of their Report, to the effect that museums of ert and 
science and technological collections in this country should be 
opened to the public on Sundays. They powt out aa their 
Report that, in respect to museums, the people of ths country 
stand m a position of great dicadvantage as compared with Con- 
tinental nations, and that to the influence of these collections, 
as regards the direct bearing they have on art and imdestrial 
traning, is due much of the abundance of art resouste so 
advantageous to many Continental industries-and : 
Almost all these Contimental art galleries and 
opened so the public freely on Sundays, and Sir Hemy dn 
learn that opposition kas been anywhere raised to diy, or 
that any objectionable features have these been Jistredaied 
Sonday opening in the United Kingdom, so far as it-hes gone— 
wad thet dae Jeng way—bes had.an effect the neverse of that 
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anticipated by its opponents : inuseums, galleries, and 
Mbraries have been open on Sundays in thirteen towns for 
some-years, with such success that the only opposition ig those 
towas fa one which does not show steelf in public., The town 
of Oidham is now trying the experment of Sunday opening for 
four Sundays, to-morrow being the second Sunday; and Sir 
Henry had a letter from the Mayor of that important northern 
town, stating that on last Sunday crowds of well-behaved per- 
sons ‘pasned through the gallery, and that he 1s satisfied of the 

and good influence of the movement Sir Henry 
concluded :—** We challenge the Sabbatanan party to be true to 
their own opinions, as we are to ours. We ask for more of 
what we say has been a blessing. They refuse their assent on 
the plea that Sunday upening fer seis a curse. ‘They show by 
their actions that they are only half behevers un their own state- 
ments, We challenge them to take a vote on the direct ques- 
tian as to whether those museums and gallenes now open 
should remain open or not” The meeting authorised the 
Committee of the Society to send a memorial to H.R.H. the 
Prince of Wales, requesting that in the interest of the com- 
munity the Colonial and Indian Exhibition should be opened on 
a few Sundays by free tuckets. 

Max. Epcar CROOKSHANK writes, with reference to our article 
on the Royal Society sesrde last week, to say that by a slip the 
exhibition of micro-photographs and preparations of Bacteria 
were assigned to his friend Mr. Cheshire The collection of 
photographs was exhibited by request, and represent many 
taonths’ work in endeavouring to overcome the difficultes of 
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Cuthbert Johnson 5 a Quail (Coterniz :commiernis), . 

presented by Mr. Kenneth Lawson ; four Menobranchs {; 
branchus lateralis} from North America, presented by Poof 
Ramsay Wright ; two Wild Ducks (nas deschas), British, jel 
sented by Mr. G. Edison; a Common Viper (¥iperw deewa} 
British, presented by Mr. Perey E. Coombe; « Macaque 
Monkey (Macacus cynomelgut) from India, deposited; tao 
Spotted Hyznas (Hyena croenta) from South Africa, two 
(Machetes pugnax), three Viperine Snakes ( Zropddenodes viper 
inxs), European, two Lion Marmosets (Afidus rvsalia), a Spotted 
Cavy (Caelopenys paca), two Arie) Toucans (Ramphastos arid), 
two Crested Curassows (Crax alector), a Zeonkla Dove (Zenai#e 
amaésiss) from Branl, purchased ; four Bernicle 

deucopsis), European, received in exchange; a Gayal 
Srontahs), an African Wild Ass (gums teniopus), a Japanese; 
Deer (Cervus sthka), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


THE HELIOMETER OF THE YALE COLLEGE OBSERVATORY. 
—From Dr. Eikin’s report of the work done during the 
ending June 1, 1885, we learn that the cipal object ; 
search has been the tnangulatton of the Pleiades, to which work} 
the heliometer was devoted from oe gw 1884 to March 187 
It was originally intended to confine the investigation to | 
stars measured at Kongsberg and to carry out only one meth 
of triangulation. The scheme has been extended, however, t 
include all the stars in the Bonn Durchmusterung, within certain: 
limits, down to magnitude 9 2, making sixty-nine stars in all,” 
and also to obtain a determination of the relative positions of 


the stars which should be stnctly comparable with the Konigy- 
berg work, viz mcasurement of distances and angles of posit 

of the stars from Alcyone ‘The observations have all been 
reduced provisionally , the final reduction cannot be undertaken 
until the results of the meridian observations of the end stars: 
of two zones serving to determine the scale value and zero of} 
j position have been received from the observatories which have? 


satisfactory results with the use of high powers 
(3 1-18th, and 1-12th, 01) In many cases of preparations 
of Bactena, such as cover-glass treparations, and especially the 
so-called impression-preparations, and particularly where there 1s 
much detail, Mr, Croukshank maintains that photography 1s the 
oaly satisfactory means for obtaining an accurate picture In such 


ee ee 


cases photography excels in affording us absolute faithfulness. 


from the ova of the sea trout, .S. /ruééa, umpregnated with the | 
milt of the common trout, S. farzo, mn December last, show yn- 
mistakable signs of hardihood Comment has been made pre- 
viously in this journal upon the subject, as the facts adduced 
evidence the capacity of > almond to give ova without descend- 
ing to the sea. There has been a much less percentage of 
mortality not only amongst the ova but the fry. At the present 
time they are located in a special pond at the Delaford Park 
Fishery belongmg to the National Fish Culture Association, 
where they continue to thrive exceedingly well. They were 
encouraged to feed after losing their sac sooner than other 
species of fry ; and without exception are growing rapidly. 

On Saturday last 12,000 Severn salmon fry were turned into 
the River Dee. The ova were spawned by the Severn Fishery 
Board, and hatched out by the National Fish Culture Associa- 
tion. A large number of the same species will be deposited 
this week m the Severn, having been reared at South Kensington 
for this purpose. 

THe additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey (Afacacus rhesus) from 
India, presented by Capt. Boyle; two Squirrel Monkeys 
(Chrysthrizx aiurea) from Brazil, presented by Mr, George 
Liddell ; a Pig-tailed Monkey (Afacacus nemustrinus) from Java, 
presemed by Mrs. F. E. A. Prince; three Speckled Tesrapins 
(Clemmys guftata), seven Pamted Terrapins (Cicmmys pécta), a 
Sculptared Terrapin (Chmmys insculpia), eleven Striped Snakes 
(7iepidenctus sirtalis), three Ribbon Snakes (7hopidematus 
snurita), seven Dekays Snakes (/ickwcgnathus dekayl), four | 
Geom Snakes (Cyxiophis cernalis) from North America, pre- | 
eanted by Ms, Samuel Garman, C.M.Z.S.; three 
Terrapins (Cimemys lepres), European, presented by Mr. | 
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t consented to make them. Measures of the moon from neigh-: 
' bourtng stars have also heen made on thirty-six nights near the! 
Tae hybrid trout reared at the South Kensington Aquarum | 


first and last quarters, and the diameter of the moon has been’ 
measured at opposition on seven occasions, Observations havei 
also been made of the diameter of Venus, the outer ring o 
Saturn, and of Titan referred to sts primary. It 1s now proposed | 
to devote the heliometer to systematic investigations in stellar, 
allax, and, judging from the results which have been obtained ' 
y Gill and Elkin at the Cape, we may expect that most valu- 
able work will be done in this direction with the heliometer at 
Yale College also 
EcLiPs& OF JuPITER’s FourTH SATELLITE.—Mr. Martb, 
pointed out some two ago, in @ paper read before the’ 
Royal Astronomical Society (Afenthly Notices, vol. xliv. p, 241), ! 
the importance of observing those eclipses of the fourth satel te; 
of Jupiter which commence or end a series, in order to obtain. 
data for correcting the tables. A slight error in latitude shows | 
itself very strikingly on such occasions in the duration of the ' 
echpse. Such observations are unfortunately very rare, the; 
Greenwich eclipse observations from 1836 to 1883 not i ‘ 
a single instance of an observation which will assist sn correcting 
the latitude Mr John Tebbutt, Windsor, New South Wales, 
noticing that two of the last eclipses of the cycle just ¢ 
were vistble in New South Wales, drew attention to these 
in the Syducy Morning Herald {or March 27. We learn 
communication m the number for April 1 of the same paper 
Mr. Tebbutt was successful in his own observations 
nomenon. ‘The disappearance of the satellite took place 
rgh 38m. 34s. Windsor mean time, or 15m. 436. 
time given in the Nastcal Almanac, The reappearance, om 
gs. fate, the duration thus being 
longer 


'. 8m. 

than the saaded time. Mr. Russell, at 
that the satellite had already disa when he began 
observe, quite six minutes before 


r. Tebbutt lost sight of 
Mr. Tebbutt was convinced, however, of the accuracy of 
now observation. 


A New Conrr.—Mr. W. H. Brooks, Red House 
, Pheips, New York, discovered a bright conbit of 

, Greenwich mean time. Its position was at felines 
A. rth, 5§t., Decl, 8° 5gf N. 2 Se. 4 
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“WSTRONOMICAL PHENOMENA FOR THE 
; WEEK 188 MAY 30~FUNE § 
FLOR, the. reckoning of time the civil day, commencing st 
Greenwich mean midnight, counting the hours on to 24, 
here employed.) 
At Greenwich on May 30 
»} sout h. as 20h. 2m. ; 
as deat Se oalan on git Noo Sideseat Time’ at Sunset, 
t 


“eon Diet on June 2) rises, sh. 37m. ; souths, oh. 20m ; sets, 
16h, 14m. ; dec]. on mendian, 7° 36’ N. 








Planet Rises Souths Sets Dect on meridian 
h. m. h. m. h. m. eo -4 
devenry .. 320 ... 1058 .. 18 36 17 39 N. 
Pe Te ey ree: ee ere Se 7 43N. 
Mars... o 1257 . 38 35 « j4%rt3” . 644N 
upiter... . 1257 . 19 15 1 33” 2 50N. 
atu... .«. 550 . 4 1 22 12 22 40N 


* Indicates that the setting 1s that of the following morning. 


Me kh 

0 we «CD Venus in conjunction with and 1° 18’ north 
; of the Moon. 

une 

4 .. 10 Saturn in conjunction with and 4° 1‘ north 

of the Moon. 
Variable Stars 
Star RA Decl 
hom , h. m 
J Cephei ... o 522 81 16N. May 30, 2 57 
es 3. 237 
3Cancri .. = . 8 374 19:17 N ay 3%, 22 12 m 
3 Bootis 14 19°F .§4 20N. June 2, Ml 
Libre 454°9 . 8 458 May 30, 1 16 m 
J Corone 15136 .32 4N » 3%, 334m 
R Herculis 6 re .18 41 N. June 2, M 
J Ophiuchi 17 10°8 . ££ 20N May 31, 3 2 m8 
and at intervals of 20 8 

~ Sagittarii 17404 2747S. June 5, 2 20M 
W Sagittarn 17.578 29 35S. 1» «2, 21 30 we 
J Sagittari 18 25°2 .19 125 » 41,21 40M 

Lyree... 18 45°99 33 14N » 4, 225 4M 


#f signifies maxomum , se mirumum. 


Meteor Showers 
The shortness of the mghts at this season of the year greatly 
interferes with meteor observation, and no great periodical 
shower occurs at this time Meteors from the following radiants 
amongst others have been observed. Near Cor Caroh, R.A 
206°, Decl. 39° N ; near e Coronz, R.A ago’, Decl. 25° N , 
near 8 Lyre, K.A. 280°, Decl. 29” N ; near « Cepher, R.A 
a89°, Decl. 80° N. 


Stars with Remarkable Spectra 
Name of Star 





R.A 18860 Decl. 18860 Type of 

' hom « ‘ P Spectrum 
407 Birmngham 1714 2. 2354N ill 
D.M. + 17° 3241 17204) . 17 FN, Il. 

Arg. Ocltzen 17681 8 2: 7 2 1635. ie 
D.M, +43° 2890 .. 18 3 «28 43 263N HL 
pial am - « 1338 51 36 507N. IV. 
Birmingham ., .. 18 43.43 . 38 20S. IV. 
Bly... . 18 §0 30 36 45°2N. Ill. 
Rlyre . .. » 138 §1 §2 3943 476 N, ‘IL. 
222¢ Schjellerup . 18 58 38 § 5128. IV. 

GEOGRAPHICAL NOTES 
Iw his presidential address at.the annual meeting of the Royal 


Geographical Society on Monday, the Marquis of Lorne, 
referring to the matter of raphical education, said that the 
interest excited in the subject by the Society’s recent action has 
been so great, and the expectation that the Society will con- 
tinne it by taking some positive ste, s towards encouraging im- 
proventents in the position of y in schools and Univer- 
ities in so general, that the have felt encourrged and 
lndewd bousd 10 the scheme further. The Edacational 
therefore made certain i 


; of the to 
which are now under conxideration, will 
some ‘The pracipal of these suggestions relates to 


- 


NATURE , me 





85 





the appoimunent of a lecturer in geography to deliver courses 
where the Council may direct, Tathis goers ‘the Couneil will 


take suitable steps to obtain the co-operation of the Uni i 

of Oxford and Cambridge, In order still farther to sila 
the sciengific study of geography at the Universities, the Comm- 
mittee suggest that a prize or travelling scholarship be given 
every alternate year to a student who has shown marked ability 
in geographtcal subjects, and who may desire to visit one of the 
less-known dustricts of Europe, or the Mediterranean or Black 
Sea shores, and any results be communicated to the A 
One or other of the annual grants which are at the society 
disposal might be devoted to this purpose Another suggest 

is armed at reaching the intelligent middle and working classes 
through the medium of the University Extension Scheme. For 
this purpose a small annual grant is ada oer Another is that 
a medal be given by the Society to the student tied by the 
examiners to have done best in physical geography in the first 
part of the Natural Sciences Tripos (Honours Examunation). 
And finally, in order that fey peste schools may be nase 
it 1s proposed that prizes be offered for competence in geograp 
to the students ag the various traiming-colleges. ‘Here we 
reach the fountain-head of education, and 1f we can secure ade- 
quate attention to geography 1n the institutions which send forth 
yearly troops of teachers to our Board and elementary schools, 
the Society will have accomplished much. It 18 evident, then, 
that the Seciety has already accomplished a great deal. The 
mind of the public has been and greatly enlightened on 
the subject ; our best schools and Universities have expressed 
their willingness to co-operate as far as possible in carrying out 
improvements , and there can be httle doubt that our proposed 
further action will bring results which the Council and all im- 
terested in geography have long desired.” 


In a paper contributed to the Bulletin of the Moscow Society 
of Naturalists (1885, No. 2) M. Smurnoff continues his most 
valuable delimitation of the vegetable zones of the Caucasus, 
which forms an introduction to a flora of the vascular plants of 
the region. He subdivides Transcaucasia into several zones, 
the central zone extending east to the mendian of Shemakha. 
This hmuit does not correspond to any orographical features, but 
separates from the remainder of Transcaucasia the region sub- 
ject to the influence of the Caspian Sea. The httoral of the 
Black Sea m Transcaucasia 1s distinguished fron the rest of the 
region by high winter temperatures. As far as lat. 44° N., and 
even at an altitude of 150 metres, the winter 15 as msld as in 
Provence or in Central Italy, only the setung in of warm 
weather sn spring being a Iittle later. But as soon as the chain 
1s crossed we find a rapid decrease of the winter temperature, so 
that Yekaterinodar, on the northern slope of the chain, although 
only 20 mules further to the north and 1° of longitude more to 
the east than Novorossiysk, has an average temperature during 
December and Jasary 4° lower Baku and Levicoran have 
winters very much hke those of the Venetian littoral, but 
Derbent shows a sudden decrease of 3° 5 of temperature in 
January, probably due to the influence of ice gathering in the 
northern part of the Casman Sea, while Petrorsk, only 7o mules 
further north on the same coast, shows a further sudden decrease 
of temperature in January, The ranges of the riaipy Setbede, Fr 
temperatures of different places show a still greater difierence of 
chmate. Thus, on the Black Sea coast, south of lat. 4q° N., 
and even at Kutass, the difference between the warmest and the 
coldest months does not exceed 18° to 19°, it 1s the same as at 
Tneste and Athens. But m Crscaucasia it reaches 25°, and on 
the Caspian littoral it vanes from 22°4 at Baku to 29°8 at 
Petrovek. It is still greater on the Armenian plateau (30° to 
35°); while m Central Transcaucasia it is generally less than 
25°, and rapidly diminishes with the altitude of the place, 
reaching no more than 19°°5 at Shusha. These few data, to- 
ether with a map of isotherms pre: by M. Smirnoff, give a 
eye general idea pies ed os conditions of Caucasus, 
and the consequent distribution of different regions af vegatation 
through the country. 
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TELESCOPIC OBJECTIVES AND MIRRORS: 
THEIR PREPARATION ANO TESTING 
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construction of obyectives by a short historical account 
of what has been attempted and achieved in the past, bat time 
will not permit, 

A very few words, however, on the history of glass manu- 
facture are necessary *¢ 

As I pointed out last Saturday afternoon, Dollond’s brilhant 
discovery, which afforded a means of achromatising objectrves, 
rendered posible their construction of greater size and perfec- 
tion than formerly, provided suitable material could be obtained 
Bat the chromatic errors being removed, faults in the material 
hitherto masked by them were detected, and it was not until 
after many years that Guinand, a lowly but gifted Swiss peasant, 
succeeded in producing glass disks of a considerable size and 
free from these defects. 

The secrets of his process have been handed down 1n his own 
family to M Feil, of Paris (one of his descendants), and al o 
through M Hontemps, who for a time was associated with 
Gainand’s son, and afterwards accepted an invitation from Messrs 
Chance Hros. and Co, of Birmingham, to assist them in an 
endeavour to improve that branch of their manufacture Only 
these two houses, so far as I am aware, have succeeded in 
manafacturmg optical disks of large size 
Testing of Optical Glass —Let me here say a few words re- 

ing the testing of optical glass; I mean of the matenal of 

lass, quite apart from the optician’s work in forming it into 
objectrve When received from the glass manufacturer it 1s 
sometimes in this state, roughly polished on both sides, and 
sometimes in this, 1n which as you see there are small windows 
only, facets as they are called, polished on the edges In case 
of lenses for telescopic objectives, tt 15 always well to have them 
roughly polished on the sides, to avuid the chance of having to 
peat away a lens after much trouble and labour has been spent 
on x. 
There are only three distinct pomts to be looked to in the 
testing of optical glass (1) general clearness and freedom from 
air-bubbles, specs, pieces of ‘dead metal,” & , (2) homo- 
geneity ; (3) annealing 

The first 1s the least important, and needs no instructions for 
detection of defects, any one can see these The second ts much 
more important, and much more difficult to test 

The best test for homogeneity 1s one somewhat equivalent to 
Foucault’s test for figure of concave mirrors 

The disk of glass should be either ground and polished to 
form a convex lens, or if that be not convenient, 1t should be 
placed in juxtaposition with a convex lens of similar or langer 
size, and whose excellence has been established by previous 
experience. 

he Jens or disk 1s then placed opposite some small 
brilhant light, a small gas flame generally suffices, and at such a 
distance that a conjugate focus 15 formed at other side and at a 
convenient distance. When the exact position of this focus 1s 
found, the eye 1s pl-ced as nearly as possible so that the image 
of flame is formed on the pupil On looking at it with the 

in this position, the whole lens should appear to be ‘‘ full of 
lig ” , but at the shghtest movement to one side the hight will 
disappear and the Jens appear quite darh If the eye be now 
passed slowly backwards and forwards between the p sition 
showing light and darkness, any irregulanty of density will be 
most easily seen. 

Of course, like everything else, some experience ts neces- 


sary. 

The rationale of this 1s very obvious When the eye 1s placed 
exactly at the focus of a perfect lens, the image formed on the 
pwpi is very small, and the ie ee movement of the eye will 
canse the hyht to appear and disappear If the eye be not at 
the focus, the pencil of Inght will be larger, and consequently tt 
will require a much greater movement of the eye tu cause the 
light to disappear ow if any portion of the lens be of a dif- 
ferent density to the general mass, that portion will have a longer 
or a shorter focus ; consequently while the hight flashe: off the 
general area of the Jen» quickly, it still remains on the defective 
portions 

By imitating this arrangement and substituting a camera for 
the eye and formmg the focus of a sinall pomt of hght on the 
stop of the lens, [ have succeeded in photographing veins in 

and sometimes have found this useful as a record. 
The third point—that of proper annealing—is easily tested by 


the cag 
‘or small disks the usual plau is to hold them between the 
eye-and 2 polarising planc, such as a picce of glass blackened at 
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back or a japanned surface, and leck at them‘threngh the fineth, 


using as an analyser.a Nicol . . 

Larger sizes, which are polished on the surfaces, can be tere: 
sonly examined. It is difficult to describe the appearances, bat’ 
I will put a few disks into the lautern polariscope and endeavour 
to point out what amount of polarisation may Safely be permitted 
in disks of glass to be used for objectives. 

The composition of metallic mirrors of the present day differs 
very little from that used by Sir Isaac Newton. Many and dif- 
ferent alloys have been suggested, some including siver ornickel 
or arsenic ; but there 1s httle doubt that the best alloy, taking 
all things into account, 1s made with 4 atoms of copper, and 1 
of tin, which gives the following proportions by weight : supper, 
252, tin, 117 8. 

Calculation of Curns.—Having now obtained the proper 
matenal to work upon, the first thing necessary w to calculate 
the curves to give to the lenses, m order that the objective, 
when finished, may be of the required focus, and be properly 
corrected for the chromatic and spherical aberrations, 

As this lecture 1s *ntended to deal principally with the tech- 
nical details of the process, I do not intend to occupy your time 
for more than a few moments on this head, nor indeed fs it at 
all necessary In my lecture last Saturday I explained the 
principles of achromatism, and in many published works full 
and complet: particulars are given as to the calculation of the 
curves—particulars which are sufficient, and more than suffictent, 
for the purpose 

Much has been discussed and written concerning the calcula- 
tron of curves of obyect ves, and much care and thought has been 
bestowed by mathematicians on this subject, and, so far as the 
actual constructors are concerned, a certain amount of veil is 
thrown over this part of the undertaking, as if there were a 
secret involved, and as 1f each had discovered some wonderful 
formule: by which he was enabled to calculate the curves mach 
more accurately than others 

I am sorry to have to dispel this illusion Practically the 
case stands thus The calculation of the curves which satisfy 
the conditions of achromatism and desired focus 18 a most simple 
one, and can be performed by any one having a very shght alge- 
brarcal knowledge 1n a few minutes, provided the refractive in- 
dices and dispersive power of the glass be known —_ Both Messrs. 
Chance and Feil supply these data quite sufficiently accurately 
fur small-size objectives Speaking for pul baat I am quite con- 
tent to take the figures as given by these glass manufacturers for 
any disk up to ro inches indiameter If over that size, I grind 
and polish facets on the dish and measure the refractive and 
dispersive powers myself 

‘Lhe calculations of the curves required to satisfy the condi- 
tions of spherical aberration are very troublesome, but fortu- 
nately these may be generally neglected 

Some years ago the Royal Society commissioned one of its 
members to draw up tables for the use of opticians, giving the 
curves required to satisfy the conditions of both corrections for 
all refractive and dispersive indices. 

A considerable amount of labour was expended on this work. 
but in the end it was abandoned, for it was found that the calcu- 
lation of these curves was founded on the supposition that all 
surfaces produced by the opticians were truly spherical; while 
the fact is, a truly spherical curve 1s the exception, not the rule. 
The shghtest variation in the form or figure of the curve will 
produce an enormous variation in the correction for spherical 
aberration, and it was soon apparent that the final correction for 
spherical aberration must be left to the optician and not to the 
mathematician Ofyect-plasses cannot be made on pa When 
I tell you that a sensible difference m correction for spherical 
aberration can be mide by half an hour's polishing, correspond- 
ing probably to a difference in the first place of decimals in radii 
of the curves, you will see that it is practically not necessary to 
enter upon any calculation for spherical peli We know 
about what form gives an approximate correction ; we 
nearly to that, and the rest is done by figuring of the surface. 

To illustrate what I mean. I would be quite willing to uader- 
take to alter the curves of the crown or flint lens of any of my 
objectives by a very large quantity, increasing one and decreas- 
ing the other s0 as A still Soro prlieggeescont et gecbrrrnagge) 
but introducing theoretically * ¢ am 
negative spherical aberration, and yet to make out of the altered 
lens an object-giass perfectly corrected for spherical aberration, 

I am now speaking of ordinary sizes. For or ae et 
js aeual to go mare clossiy into the caleuiations 3 
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remark thet if ts sometimes possible to meke a better objective 
by deviating from the curves which give a true correction for 
epheticnl aberration and correcting that aberration by figuring, 
eather than if the strictly theoretical carves were adhered to. So 
fr, thpa, ag any calculation is required, the ordinary formulz 
given in the text-hooks may be considered amply sufficient 

Having now determined on the curves, we have to consider 
‘various processes which the glass has to undergo from the 
it ms received in this form from the glass manufacturer to 
the time when it is turned out a finished objective 

work divides itself into five distinct operations: (1) 
pine (2) fine grinding , (3) polishing ; (4) center- 
3 (5) figuring and testing. 

1) The rough grinding or approximate shaping of the glass 
is a very simple process. The glass 1s cemented on a holder, 
and uw held against a revolving tool supplied with sand and 
water, and of 2 shape which will tend to abrade whatever por- 
tions are neces to be removed to produce the required 
curves. These diagrams will illustrate the various operations. 

(a) Fine grinding The tools used for fine grinding are of 
this form, and are made of either brass or cast iron. I prefer 
caat iron, except for very small sizes, They are grooved on the 
face, n the manner suggested by the Jate Mr A Ross, in order 
to allow the grinding material to properly distribute itself 

If two spherical surfaces be rubbed together they will, as 
maay be supposed, tend to keep spherical, for the spherical 1s 
the only curve which 1s the same radius every part of 1ts surface 
If fine dry abrading powd-r be used between, the same result 
will be obtained ; but, 1f wet powder be used, the surface will 
wo longer continue spherical, but will abrade away more on the 
centre and edge than in the zone between _—It was to meet this 
difficulty that the late Mr A Ross devised the idea of the dis- 
tributing grooves The fin grinding process 1s the first of the 
series which calls for any skul on the part of the operator 

That the modus operand: of the grinding be the more easily 
bec let me explain the principle of the process in a few 
wo: 

When two surfaces of unequal hardness are rubbed together 
with emery powder and water between the two, each little 
particle of the powder 1s at any yiven moment in either of these 
conditions: (¢) embedded into the softer surface , (4) rolling 
between the two surfaces, (c) sliding between the two 
$ 

Those particles which become embedded in the softer material 
do so work in abrading it, and but little in abrading the harder 
They generally consist of the finer particles, and are hept out of 
action by the coarser which are rolling or siding between the 
surfaces. Further, those that are purely rolling do little or no 
work. The arceict part of the work ts performed by those 
particles which are facetted and which s/ue between the two 
surfaces 

As the grinder 1s always of a much softer maternal than 
the glass, there is much more {mction between the grinder and 
these particles than between the glass and the same particles, 
and therefore they partially adhere to the grinder and are carried 
by at across the face of the glass. This being so, it ts now easy 
to perceive what the beat conditions for rapid grinding are Not 
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too hitle emery, for then there will not be enough of abrading | 
pertacies ; not too much, for then the particles will roll on each ' 


ether and tend to crush and disintegrate each other instead of 
abrading the glass, but Hae sufficient to form a single layer of 
particles between the grinder and the glass surface 
In the grinding of the small lenses, 1 mean up to 5 or 6 
inches diameter, It 1s usual to carry out the entire grinding pro- 
hand, above that size by machinery. 
22 or even 15 inches can be ground by hand, but the labour 
becomes severe, and for my part Iam gradually reducing the 
aize for which the haad ing w used, as I find the machine 
oe hat Keoptboea et 
@ machinery ured 5 the same as that employed for the 
ishing operation, and I shall describe it under that head 


on. 

Im tha fine grinding operation by hand, the glass 1s usually 
cemented on on of this tree having (for smaller sizes) 
thage. pisces of cork, to which the lens is attached, and this 
being acrewed to a spud or nose on top of a post screwed 
flaor, The operator, en ere the proper quantity 

emery piwder betwacn t nder the glass, pro- 
an wark former over the in a set of peculiar 
Sie ampplitade and character of which he varies accord- 
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ing to circumstances, at the same time that he changes hix 
position round the post every few seconds. . . . 

Although, as I have shown, the harder material is abraded 
very much more than the softer, yet the softer (the grinder) 
suffers congicerable abresion as well as the glass, and ihe skill 
of the operator is shown by the facility with which he is able to 
bring the glass to the curve of the grinder without altering the 
curve or figure of the latter 

Tt 1s even possible for a skilled operator to take a lens of one 
curve and a grinder of, say, a deeper curve, and by manipulation 
to produce a pair of surfaces fitting together, and of shallower 
age than are ij nae ; 

casurement of the Curves.—In the early stages of grinding, 
gauges of the proper radius, cut out of ahest bras or sheet steel, 
are used for roughly testing the curves of the lenses ; but when 
we get to the finer grinding process tt 1s necessary to have 
something much more accurate. 

For this purpose a spherometer is used. It 1s made in various 
forms, generally with three legs terminating in three hardened 
steel points, which he on the glass, and a central screw with fine 
thread, the point of which can be brought down to bear on the 
centre of the glass In this way the versed sine of the curve for 
a chord equal to diameter of circle formed by these points is 
measured, and the radius of curve can be easily calculated from 


thas 

I do not find the points satisfactory for regular work. They 
are apt to get imjured or worn, and for ground surfaces are a little 
uncertain, as one or other of the feet may find tts way intoa d 
pit. [his particular spherometer has three feet, of about half 
an inch long, which are hardened steel knife-edges forming three 
portions of an entire circle. In using this it 15 laid on the surface 
to be measured, and the screw with micrometer head 1s turned 
till the point 1s felt to touch the surface of glass. This scale and 
head can then be read off. The screw 1n this instrument has 
fifty threads to the inch, and the head 1s divided into 100 parts, 
so that each division 1s equal to gay of an inch, With a httle 
practice it 1s easy to get determinate measures to yy of this, 
or yshay Of an inch, and by adopting special precautions even 
more delicate measures can be taken, as far probably as 
yoerss OT reves Of an inch, which I have found to be prac- 
tically the Iimt of accuracy of mechanical contact 

To give an idea of the delicacy of the instrument, I bring the 
screw firstly into contact with the glass Now the screw is in 
good contact , but thee 1s so much weight still on the three feet, 
that, of I attempt to turn it round, the friction on the feet oppose 
me, and it will not stir except I apply such force as will cause 
the whole instrument to slide bodily on the glass Now, how- 
ever, I raise the whole instrument, taking care that my hands 
touch none of the metal-work, and that the screw be not dis- 
turbed I lay my hands for a moment on part of the glass 
where centre screw stood, and thus raise its temperature 
shghtly, and on laying the spherometer bick 1n the same place, 
you now see that it spins on the centre screw, showmg how 
easily it detects what to it 1s a large lump, caused by expansi mn 
of the glass from the momentary contact of my hand. 

Flexure —One of the greatest difficulties to be contended 
with in the polishing of large lenses 1 that of flexure during 
the process 

Tt may appear strange that in disks of glass of such consider- 
able thickness as are used for objectives, any such difficulty 
should occur; hut a simple pr grea will demonstrate the 
ease with which such pieces of glass can be bent, even under 
such shght strain as their own weight 

We again take our spherometer and set it upon a polished 
surface of a disk of glass of about 7§ inches diameter end : inch 
thick TI set the micrometer head as in the former experiment 
to bear on the glass, but not sufficiently ught to allow the instra- 
ment to spin round. This has now been done while the glass, 
as you see, is supported on three blocks near tts periphery. I 
now place one block under the centre of disk and remove the 
others thus, and you see the instrument now spins round on 
centre screw, 

It 1s thus evident that not only 1s this strong plate of glass 
bending under its own weight, but it 1s bending a quantity easily 
measuratile hy this instrument, which, as I shall presently stiow 
is sen too coarse to measure such quantities as we have to 
with in ing objectives. 

After this experiment no surprise will be felt when I say that 


It 18 necessary to take special precautions in the “upporting 
of disks daring the process ‘of pollahing, to prevent danger 


3 of course if the disks are polished while in a state of 
Aig es surface will not be true when the cause of 


removed, 

For small-sized lenses no special precautions are neces- 
sary, but for all sizes over 4 inches m diameter I use the equul- 
brated levers devised by my father, and utilised for the first time 
ee large scale in supporting the 6-foot mirror of Lord Rosse’s 
I 


ua |* 


a 
These have been elsewhere frequently described, but 
have a small set here as an example. 
I have also sometimes polished Jenses while floating on 
. This gives a very beautiful support, but it 38 not so 
convenient, as it 1s difficult to keep the disk sufficiently steady 
while the polishing operation 1s in progress without introducmg 
other chances of strain 
So far I have spoken of strain or flexure during the process of 
working the surface ; but even if the surface be finished abso- 
lately perfectly, 1t 1s evident from the experiment [ showed you 
that very large lenses when placed in their cells must suffer con- 
siderable flexure from their own weight alone, as they cannot 
then be supported anywhere except round the edge 
To meet this I proposed many years ago to have the means 
of hermetically sealing the tube, and introducing air at slight 
re to form an elastic support for the objective, the pressure 
to be regulated by an automatic arrangement according to the 
altitude. My attention was directed to this matter very pointed! 
a few years ago from being obliged to use for the Vienna 27-1n 
objective a crown lens which was, according to ordinary rules, 
much too thin. 
I bad waited some years for this disk, and none thicker could 
be obtained at the time ‘This disk was very pure and homo- 
eneous, but so thin that, 1f offered to me in the first instance, 
would area 4 have rejected it. Great care was taken to 
avoid flexure in the working, but, to my great surpnse, I found 
no difficulty whatever with it in this respect. ‘This led me to 
investigate the matter, with the following curious results 
If we call / the flexure for any given thickness /, and_/’ the 
2 


rd 
flexure for any other thickness ¢’, then Z = ja for any given 


load or weight approximately. But as the weight increases 
directly as the thickness, the flexure of the dishs due to their 
own weight, which 1s what we want to know, may be expressed as 
if 

1” 

Let us now consider the effect of this flexure on the image 
In any lens bent by its own weight, whatever part of its surface 
18 made more or less convex or concave by the bending has a 
corresponding part bent in the opposite direction on the other 
surface, which tends to correct the error produced by the first 
surface, This 1s one reason why reflectors which have not this 
second correcting surface are s> much more liable to show 
strain than refractors If the lens were infinitely thin, moderate 
flexure would have no effect on the mage. The effect increases 
directly as the thickness. If then the flexure, as I have shown, 
decreases directly as the thickness, and the effect of that 
flexure increases directly as the thickness, it 1s clear that the 
effect of flexure of any lens due to its own weight will be the 
same for all thicknesses , 19 other words no advantage 1s gained 
by addational thickness. 

This has reference, of course, only to flexure of the lens in its 
cell after it has been duly perfected, and has nothing to do with 
the extra difficulty of supporting a thin lens during the grinding 
and polishing processes 

Poltshing ~The polishing process can be, and 1s often, con- 
ducted precisely in the same manner as the grinding, except that 
the abrading ers used (oxide of iro, rouge, an oxide of tin, 
patty-powder) 1s of a finer and softer description, and the surface 
of Aah polishing tool is made of a softer material than the metallic 

ba * 
avery nearly all oe is done on the machine I shall 
presently describe ; but before doing so, I will, with your per- 
mission, say a few words on the general pnnciples of the polish- 
ing process. Various substances are used for the face of the 

—fine cloth, satin or paper, and pitch. Pitch 
two important gualities which render it peculiarly suitable for 
this work, and it is a curious fact that we owe 1ts application for 
this purpose to the extraordinary perspicutty of Sir Isaac Newton, 
who we may yea say was the first to produce an optically 
ect surface, that that matenal is not only still used for 
purpose, but is, as far as I know, the only substance which 


© NATURE 


[Atay 27, 0S86. 


possesses the aarp ualifcations to fell the raquited 
conditions. ith siti and care, moderately good surlaues- cam 


be obaained fom sloth palleters ; bet i oraz to 100 they 
can never be perfect. There is a certain amount of in 
cloth and in its “nap,” and there is co Ao 


vently at 

round off the surfaces of the pits left by grinding 
and to polish the bottom or floor of these pits at the same time 
as the upper surface. It is to show mathematically that 
any process which abrades the floors of the pits at the sametime 
as general surfaces even in a very much jess degree, can never 
produce more than an approximation to a perfect surface, and 
ractice agrees with the theory. Paper 1s said to be much used 
y the French opticians I can say nothing about it. 1 have 
tried 1t and failed to produce a perfect surface with st, nor indeed 
should I expect it. It 1s of course open to the same objection as 
cloth. Patch esses, as I said, two most important quahties 
which render it suitable for the work ; the first, in its almost 
perfect halerervacal ; the second, a curious quality of subsidence, 
which we utilise in the process, 

If we watch with a microscope, or even a megniner, the cha- 
racter of two surfaces during the process of polishing, the one 
with cloth, and the other with pitch, the difference is 
striking. Whith the cloth polisher, the polish appears mu 
quicker, and 1t would at first sight appear as 1f the same polish- 
ing powder abraded more quickly on the cloth than on the pitch 
polisher, but Ido not beheve that such is the case, for sf we look 
at the surface with a magnifier we shall find that, while all the sur- 
face has assumed a polished appearance, the surface itself has 
retained some of the form of the original pitted character with 
the edges rounded off; while tn the pitch half-polished surfaces 
the floors of the pits are as gray as ever, and the edges are 
sharp and decisive. In pitch polishing, too, a decided amount 
of polish appears very quickly, and then for many hours there 
appears to be little or no further effect Suddenly, however, 
the remaining grayness disappears, and the surface ts polished. 
The reason of this 1s very obvious The polisher being very 
inelastic, polishes first only the tops of the hulls, and to 
abrade away all the material of which these hills are composed 
before it reaches the valleys or floors of the pits. When it does 
reach them, the proper polish quickly appears. The second 
quahty of pitch, that of subsidence, is also most valuable. 

Pitch can be rendered very hard by continued boiling By pitch 
I mean the natural bituminous deposit which comes to us from 
Archangel, not gas-tar pitch. It can be made so hard that it is im- 
possible to make any impression on it with the finger-nail without 
splitting it into pieces, and yet even in this hard condition, if 
lard on an uneven surface it will in a few days, weeks, or months 
subside and take the form of whatever it 1s resting upon. The 
cohesion of its particles 1s not sufficrent to enable it to retain its 
form under the action of vity ; and as this condition is that 
which science tells us marks the difference between solids and 
liquids, we must, paradoxical though 1t may appear, class even 
the hardest pitch among liquid instead of solid substances, 

Now how do we utilise this pecuhar quality ? 

The polishing tool 1s mace by overlaying a metal or wooden 
disk formed to nearly the required curves by a set of squares 
of pitch, and while these are still warm pressing them against 
the glass, the form of which they immediately take. 

In the grinding process I showed you that the regulation of 
the abrasion was managed partly by the character of the stroke 
given, and partly by the local touches yiven to the tool by the 
stoning process. 

In pohshing we still retain the same facilities for modifying 
the stroke, and the same rules I gave apply generally to the 
polishing process as well as the grinding ; but we have not got 
any ss equivalent to that of the local stoning, and even if 
we had it would be useless, for this very quality of subsidence 
of the pitch would in a few minutes cause any part of its 
surface which had been reduced to come into good contact 
again; we must therefore look for some other means for pro- 
du more or less abrasion whenever we require it. This we 
effect by modifying the size of the squares of pitch in the various 
zones. Practicaliy it 1s done in this way by a knife and mallet. 
‘Whenever the squares are reduced, the abrasion will be less. 

This is a well-known method of regulation; but the rationale 


is, I think, not generally understood. It is generally ex 
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we-reduce the size of the squares in any zone while 
the same distance from centre to centre of squares, 
we toncresse at first the pressure per unit of area on the pitch 
aqeares in that cone, and consequently the subsidence will be 
| gitater, and the action will not be so tight or severe on that zune. 
pe know of no pears but pitch and a rie of the eee 

possesses this peculiar ty except perhaps ice, and it 1s 
curious to think that the caine qualty Which in ice allows of 
that gradual creeping and subsidence and consequent formation 
of glaciers with their characteristic moraimes, &c,, will in pitch 
nei 


to produce accurate optical surfaces. 
ishsng- Machines —The two best-known polishing-machines 
arethose of the late Earl of Rosse and the late Mr ell, the 
general forms of which were shown in these diagrams. Time 
will not permit me to enter into a minute descnption of their 
working, nor 1s 1t necessary, as both have been often described 

A few words, however, as to the different character of the 
strokes given by these machines may be interesting The stroke 
of Lone Roase's machine may be imitated in hand-work by the 
operator debra the polisher or mirror in a series of nearly 
straight strokes, of about one-third the diameter of the glass, to 
and from himself, at the same time that he keeps walking slowly 
round the post, and instead of allowing the centre of polisher 
to pass directly over the centre of mirror, each stroke that he 
gives he slides a little (about one-tenth diameter) to one side 
and then a little to the other 

Mr, L.assell’s stroke may be imitated by causing the polisher 
to describe a series of nearly circular strokes a httle out of the 
centre, walking round the post at the same time; thus the 
centre of polisher will deseribe a series of epicycloidal or hypo- 
cycloidal curves on the speculum 

Many years ago my father devised a machine, figured and 
described in Nichols’s “* Physical Science,” by which esther of these 
motions could be obtained He appeared to have got better 
results with Mr Lassell’s strokes, for he afterwards devised a 
machine which gave the same character of stroke, but over which 
the operator had greater control, and this machine has been used 
for many years with great success Like all machines, however, 
which give a series of strokes constantly recurring of the same 
amplitude, it ts apt to polish m rings = It 18 impossible to 
obtain abs slute homogeneity tn the pitch patches, and if any 
one square be a shade harder than the general number, and 
that square ends its journey at each stroke at the same dis- 
tance from the centre of speculum or glass, there will almost 
surely be a change of curvature in that zone. To avoid this I 
have made a slight modification in the machine, which bas in 
creased its efficiency tu a great extent. I will now place in the 
jantern a model of this machine, and first draw you a few curves 
with the machine in tts old state, and afterwards in its improved 
state. 

In order to convey some idea of the relative quanuties of 
material removed by the various processes, [ have placed upon 
the walls a diagram which will illustrate this poimt in two dis- 

ways. 
tagram itself represents a section of a lens of about 
8 inches aperture and « inch thick, magnified 100 times, and 
shows the relative thickness of material abraded by the four 


procerses, 

The quantity removed by the rough grinding process 1s repre- 
sented on this diagram by a band 2§ inches wide, the fine grind- 
ing by one 4%; inch wide, the polishing by a line yy inch wide, 

ile the quantity removed by the figuring process cannot be 
shown even on this scale, as it would be represented by a line 
only retys inch thick. 

bave also marked on this diagram the approximte cost of 
oe of a gramme of material by each of the four p ocesses, 

i. t— 


£s:a 
Rough grinding, about 0 © 1 per gramme. 
Fine grinding, » OO 7 ss 
Polishing, » O10 0 ‘i 
Figunng, 9 0 9 ” 


Figuring and Testing.—By the figuring process J mean the 
Beart of currecting focal errors in the surfaces, and the bring- 
the surfaces to that form, whatever it may be, which will 

the a falling on any part to be refracted in the right 
Preston, hen an objective has undergone all the processes 
m4 eaatmnctued, and many more which are not so important, 
#8 with which I have not had time to deal, and when the 
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objective is centred and placed in its cell, it 1s, to look at, as 
perfect as it will ever be, but to look through and use as an 
objective it may be useless. ‘The fact 1s that when an obyective 
has gone through all the processes described, and 1s in appear- 
ance a fintshéd instrument, I look upon it as about one-fourth 
finwhed. Three-fourths of the work has probably to be done 
ee Trae, sometimes this is by no means the case, and I have 
ad instances of objectives which were perfect on the first trial; 
but this is, I am sorry to say, the exception and not the rule. 

This part of the process naturally divides itself into two 
distinct heads -— 

(t) The detection and localisation of faults—what may, ix 
fact, be termed the diagnosis of the objective 

(2) The altering of the figures of the different surfaces to cure 
these faults. This may be called the remedial part 

It may be well here to try to convey some idea of the quanti- 
ties we have to deal with, otherwise I may be misunderstood in 
talking of great and small errors. 

| have before mentioned that 1t 1s possible to measure with the 
spherometer quantities not exceeding sx}yq of an inch, or with 
special precaution much less even than that, but usefal as this 
instrument 1s for giving us information as to the general curves: 
of the surface, 1t 1s utterly useless in the figuring process ; that 
1s, an error which would be beyond the power of the sphero- 
meter to detect, would make all the difference between a good 
and a bad objective 

Take actual numbers and this will be evident. Take the case 
of a 27-inch objective of 34 feet focus , say there 1s an error in 
centre of one surface of about 6 inches diameter, which canses 
the focus of that part to be ~, of an inch shorter than the rest. 

For simplicity’s sake, say that its surface 1s generally flat ; the 
centre 6 inches of the surface therefore, instead of being flat, 
must be convex and of over 1,090,000 inches radius. The 
versed sine of this curve, as measured by spherometer, would 
be only about syasax, 4 millionths of an inch, a quantity 
mechanically unmeasurable, tn my optnton. 

If that error was spread over 3 inches only instead of 6 inches, 
the ver ed sine would only be about yosigny. Probably the 
effect on the image of this 3-inch portion of », iach shorter 
focus would not be appreciable on account of the shght vergency 
of the rays, but a similar error near edge of objective certainly 
would be appreciable Until, therefore, some means be devised 
of measuring with certainty quanuues of 1 millionth of an inch 
and less, it 1s useless to hope for any help from mechanical} 
| measurement ro this part of the process. 

If, then, no known mechanical arrangement be delicate 
enough to measure these quantities, how, it may be ashed, are 
these errors detected ? 

The answer to this 1s, that certain optical arrangements enable 
us to carry our investigations far beyond the hemuits of mechanical 
accuracy Trials of tte objective or mirror as a telescope are 
really the crucial test, but there are various devices by which 
defects are detected and localised. 

The best object to employ is generally a star of the third or 
fourth magmtude, when such 1s available, but as st frequently 
occurs that no such object 3s visible, recourse 1s had to artificial 
objects, The minute image of the sun reflected from little 
polished balls of speculum metal, or even a thermometer bulb 1s 
& very good object, polished balls of black glass are also used 

with good effect , but as the sun also » of somewhat fickle 
disposition in this country, we have frequently to have recourse 
to artificial hght Small electric lamps, such as this, with their 
hight condensed and thrown on a polished ball are very useful. 
In fact, I am never without one of them in wor. order 

For the detection and localisation of errors it 1s very useful 
to be provided with sets of diaphragms which leave exposed 
various zones of the surface, the foc: of which can then be 
ier Measured, but a really experrenced eye does not need 
them, 

For concave surfaces, Foucault’s test 1s useful. I shall not 
trespass On your time to explain this in detail, as it is described 
very fully in many works, n none better than in Dr. ‘8 
account of the working of his own reflecting telescope. i 
diagram will give an idea of the principle of ged nya whith 
is really the same as what I have described as ul for detect- 
ing want of homogeneity in the substance of the glass 
i te ical oe 

t is not ava convex surfaces, on parnally % 
able for concave parabolic surfaces 


The really test is, ax I said before, the performance of 
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the objective when used as a telescope; and the appearance of 
the image not only at the foc; Wit on ast side of it, conveys 
to the practised eye all the information required for the detection 


"fa aby 
' eh objective have but one single fault, its detection is ; 
but it generally happens that there are many faults euperpored 
2010 There may be faults of achromatism, and faults of 
figure m one or all the surfaces ; faults of adjustment, and per- 
i want of symmetry from some strain or flexure; and the 
skill of the artist 1s often severely taxed to distinguish one fault 
from the rest and localise it properly, particularly if, as 1s e- 
the case, there be also disturbances in the atmosphere Feelf, 
which mask the faults in the objective, and permit of their detec- 
tion only by long and weary watching for favourable moments of 

ion 

It would be impossible in one or a dozen of such lectures as 
this to enumerate all the various devices that are practised for 
the localisation of error , but a few may be mentioned, some of 
which have never before been made public 

For detection of faults of symmetry, 1t 1s usual to revolve one 
Jens on another and watch the image —_—‘In this way it can gene- 
vally be ascertained whether it 1s 1n the flint or crown lens. 

ith some kinds of glass the curves necessary for satisfying 
the conditions of achromatism and spherical aberration are such 
that the crown becomes an equi-convex and the flint a nearly 
plano-concave of same radius on inside curve as either side of 
the crown This form is a most convement one for the locahsa- 
tion of surface errors 1n this manner 

The lenses are first placed 10 juxtaposition and tested. Cer- 
tain faults of figure are detected. Now calling the surfaces 
ABCD in the order im which the rays pass through them, 

oe them again together with Canada balsam or castor-oil 

t the surfaces B and C, forming whats called a cemented 
‘objective. If the fault be in either A or D surface, no improve- 
ment is seen ; 1f in B or C, the fault will be much reduced or 
modified. Now reverse the crown lens, cementing surfaces A 
and C together If same fault still shows, it must be in either 
Bor. If st does not show, it wil] be meither Aor C From 
‘these two experiments the fault can be localised. 

It often happens that a slight error 1s suspected, but its 
amount is so slight that it appears problematical whether an 
alteration would really improve matters ornot Or the observer 
may not he able to make up his mind as to the exact position 
of the zone he suspects to be too high or too low, and he fears 
to go to work and perhaps «lo harm to an objective on which he 
has spent months of labour, and which 1s almost perfect. In 
many such cases I have wished for some means by which I could 
temporarily alter the surface and see it so altered before actually 
proceeding to abrade and perhaps spol st. 

During my trials with the great objective of Vienna, I thought 
of a vt simple expedient, which effects this without any chance 
at all of injunng the surface If I suspect a certain zone of an 
objective 1s too low, and that the surface might be improved by 
lowering the rest of it, I simply pass my hand, which 1s always 
warmer than the glass, some six or eight times round that 

tticular zone The effect of this in raising the surface 1s 
tramediately apparent, and 1s generally too much at first, but 
the observer at the eye end can then quietly watch the image as 
the effect goes off, and very often most useful information 15 thus 
obtained The reverse operation, that of lowerng any required 
part of the surface, is equally simple. I take a bottle of sul- 

ether and a camel’s-hair brush, and pass the brush two 

or three times round the part to be lowered, blowing on it 

slightly at the same time; the effect 1s immediately perceived, 
can always be overdone if required 

So far then for the diagnosis Now for the remedy. When 
the fault has been localised, the Jens 1s again put upon the 
machine and the poli her applied as before, the stroke of the 
machine and the size of the pitch patches being so arranged as 
to produce, or tend to produce, a shghtly greater actron on 
those parts tha! have been found to Be too high (as before 
described while treating of the polishing processes). 

The regulation of the stroke, excentricity, speed, and general 

action of the machine, as well as the size and proportion of the 
pitch qe and the duration of the period during which the 
action isto be continued, are all matters the correct determina 
‘tion of winch depends upon the skill and experience of the 
operator, and concerning which it would be impossible to 
formulate any very defimte rules. All thanks are due to the 
tate Lord Rosse and Mr Lassell, and also to Dr. de la Rue, 
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for he ublished all particalars of the process which’ 
found tae e of comnutoation ; bot it isa notable et 
as far as it 1s possible to ho 

in this Ine has done so, not by following written or corowitnl- 
cated instructions, but by striking out a new Jine for bimes; 
and I think I am_ correct in saying that there is hordly to be 
found any case of a pon attaining notable success in the art of 
figuring optical surfaces by rigidly fotlowing directions or in- 
structions given or bequeathed by others. 

There 1s one process of figuring which is said to be used with 
success among Contmental workers. I refer to the method 
called the process of Jocal touch. In this those 8; 
and those parts only, which are found to be high, are acted upon 
by a small polisher 

This action 1s of course much more severe ; and if only it were 
possible to know exactly what was required, it ought to be much 
quicker ; but I have found 1t a very dangerous process. I have 
sometimes succeeded in removing a large lump or nng in this 
way (by large I mean 3 or 4 mullionths of an inch), but I have 
also and much oftener succeeded 1m spoiling « surface ty its use. 
I look upon the method of Jocal touch as useful m cers 
gross quantities, but for the final perfecting of the surface 
would not think of employing it 

In small-sized objectives the remedial process 1s the most 
troublesome, but in large-sized objectives the diagnosis becomes 
much the more difficult, partly on account of the rare occurrence 
of a sufficientl; steady atmosphere In working at the Vienna 
objective it often happened when the figure was nearly perfect 
that 1t was dangerous to carry on the polishing process for more 
than ten minutes between each trial, and we had then sometimes 
1 week to wait before the atmosphere was steady enough to 
illow of an observation sufficiently critical to determine whether 

hat ten minutes’ working had done harm or good It must not 
be supposed either that the process is one in which improvement 
follows improvement step by step till all 14 fimshed On the 
contrary, sometimes everything goes well for two or three 
weeks, and then from some unknown cause, a hard patch of 
pitch perhaps or sudden change of temperature, oe goes 
wrong At each eit i instend of improvement there 1s disim- 

rovement, and in a few days the work of weeks or months per- 

aps is all undone Truly any one who attempts to figure an 
objective requires to have the gift of patience nghly developed. 

In view of the extraordinary difficulty in the diagnostic part 
of the process with large objectives, 1t Is my intention to make 
provision which I hope may reduce the trouble in the working 
of the new 28-inch objective for the Royal Observatory, Green- 
wich 

Two of the greatest difficulties we have to contend with are: 
(1) the want of homogeneity mn the atmosphere, through which 
we have to look in trials of the objective, due to varying hygro- 
metric and thermometric states of vartous portions , and (a) 
sudden changes of temperature in the polishing-roou, The 
polisher must always be made of a hardness corresponding to 
the existing temperature. It takes about a day to form a polisher 
of large size, and if before the next day the temperature changes 
10° or 15°, as if often does, that polisher is useless, and a new 
one has to be made, and perhaps before it 1s completed another 
change of temperature occurs To grapple with these two 
difficulties I propose to have the polishing-chamber under 
ground, and, leading from it, a long tunnel formed of re 
glazed sewer-pipes about 350 feet long, at the end of which is 
placed an artificial star illuminated by electric hght; on the 
other side of the polishing-chamber 1s a shorter tunnel, forming 
the tube of the telescope, terminating in a small chamber for 
eye-pieces and observer About half-way in the Jong tunnel there 
will be a branch pipe connected to the air shaft of the fan, 
which 1s used regularly for blowing the blacksmuith’s fire, and 
through this, when desired, a current of air can be sent to 
‘‘ wash it out’ and mix up all currents of varying temperature 
and density. It may be found necessary even to keep this going 
during observations. ; 

By this a ement I hope to he able to have trials whenever 
required, instead of having to wait hours and days for a favour- 


abie moment. 

Figuring of Plane Mirrors.—There is a sabes idea that the 
working ofa plane mirror or one of very long radius is 4 more 
difficult operation than those of more ordinary radii. Thi is not 
exactly the case. There is no greater difficulty in figuring a low 
curve than adeep one, but the difficulty in the case of 


plane mirrors consists simply in the fact that in their figuring there 
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4uinne additional condition to be fulfilled, viz. that the general 
weltins of curvature must be made accurate within very narrow 
fimits, In figuring a plane mirror to use, for instance, m front 
uf even-a small objective, say 4-inch aperture, an error in radius 
which would cause a difference of focus of $x of an inch would 
seriously injure the performance This would be about equiva- 
lent to saying that the radius of curvature of the mirror was 
about 8 miles, the versed sine of which, with the 6-inch sphero- 
meter, would be about of an inch. Now what I mean 
to convey is this: that it would be just as difficult to figure a 
convex or concave lens of moderate curvature asa flat lens of the 
same size if 1t were necessary to keep the radius accurate to that 
same limit, é.¢. one-tenth of a division of this spherometer 
Luk Observalory ~For the final testing of large objectives or 
mirrors, 1 1s necessary to have them properly mounted, and in 
such a manner thet they can be directed convemently on any 
celestial obyect, and kept so directed by clockwork, to enable 
the observer to devote his whole attention to the testing I 
had not intended touching at all on the subject of the mounting 
of teléscopes, but I have been asked to call your attention to 
this model of a proposed observato 
California, as it embraces some novel 
“a only a very few words 
Most here are probably aware that a monster observatory 1s 
n course of erection in California, a large sum of money having 
wen left forthe purpose bya Mr Lick The observatory 1s 
lready partly complete, and contains some excellent mstru- 
nents of moderate size, the work already done with which 
varrants us to hope that the great 36 inch refractive about to be 
rected will be placed under more favourable conditions for work 
han any other large telescope in the world 
The 36-inch objective ts at present in process of construction 
xy the Messrs Clark of America, but the mounting hay not yet 
een contracted for 
Some years since, in a paper published in the Zrzssac tons of 
he Royal Dublin society, E shadowed forth a principle which I 
onsidered should be adupted in great telescopes of the future 
Che trustees of the Fick Observatory having invited me to 
lesign an instriunent for the 36 inch objective, f have put into 
wactical form what I had before given bat gcneral principles of, 
nd the design which this model illustrates 1. the result 
Whether this desiga will ever be carrted out or not [ cinnot 
ell, but even as a propusil I trust it may be intcresting enough 
© excuse my introducing it (somewhat irrelevantly perhaps) to 
rour notice to-night 
The design includes the equatorial itself, with its observatory, 
lome, aud provision for enabling the observer to reach the eye 
‘nd conveniently 
The conditions I laid down for myself in designing this obser- 
ratory were that it would be possible for the observer sinyle- 
landed to enter the equatorial room at any time, and that, with- 
mut using more physical exertion than is neces ary for working 
he smailest-sized telescope, or even a table-microscope, he 
hould be able to open the 70-foot dome, turn it round back- 
yards and forwards, poimt the equatonal to any part of the 
eavens, revolving it in mght ascension and declination to any 
xtent, and finally (the most difficult of all) to bmng his own 
€rson into a convenient position for observing I say this last 
> the most difficult of all, for I thmk any who have worked 
vith larger instruments will allow that there 1s generally far 
hore trouble in moving the observatory chair (so called) and 
Hacing it in proper position than in pointing the instrument 
eels, thes instrument the ‘‘chair ’ would require to be 
'§ feet high, and with its movable platform, ladder, balance- 
reight, &e., would weigh probably some tons Even if very 
arrangements were made for the working of thi chau, 
he mere fact that the observer, while attempting to make the 
10st delicate observations, is perched upon a small and very un 
ratected platform 25 feet above the floor, and in perfect dark- 
ess, tends to reduce his value as an observer to an extent only 
» be appreciated by those who have tried it 
dso matter how enthusiastic a man may be at his work, I 
‘ould wot pat s high value on his determinations if made while 
e tion which calls for constant anxiety for his own per 
seman psd would oc = er aa and say that even 
or orts m he valu 
r ve to do with the value 
I propose, therefore, that all the various motions should be 
“4 by water-power. There are water mes of various 
‘ete conde, some of which have no dead point, and having 


atures, but I shall do so 
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httle vfs snertia, are easily stopped and started, and are cortse- 
quently well adspted for this work. 

I propose to use four of them: ome for the nght ascension 
motion of the instrument, and one for the declinatron ; one for 
revolving the dome, and one for raising and lowermng the 
observer himself ; but instead of having anything of the nature 
of a 25-foot chair or scaffold, I propor to make the 70-fvot floor 
of the observatory movable, It 1» balanced by counterpoise 
weights, and raised and lowered at will by the ol server. Then 
the observer can without any effort raise and lower the whole 
floor, carrying himself and twenty people if destred, to whatever 
height 1s most convenient for observation, and wherever he is 
observing, he 1s conscious that he has a 7o-foot floor to walk 
about on, which even in perfect darkness he can do in s fety. 

The valves and reversing gear of the water engines are actuated 
by a piece of mechanism, the motive power of which may be a 
heavy weight raised into posiuon some time during the previows 

day by man- or water-power y means of a simple electrical 
contrivance, this piece of machi:ery itself 1s under the complete 
control of the observer, in whatever part of the room he may 
be, and he carnes with him a commutator of a compact and con- 
venient form, with eight keys in four pairs, each pair giving for- 
ward and backward movements respectively to (A) telescope 
movement in right ascension, (B) telescope movement in 
declination ; (C) revolution of dome , (JD) raising of floor. 

The remaimng operation—opening of shutter—is  casily 
effected without any additional complication 

It 1s only necessary to anchor the shutter (which moves back 
horizontally) to a hook in the wall and u ove the done in the 
opposite direction by motion C , the shutter must, of cour e, be 
opened by this motion 

It 1s very possible that there may be some here who have 
found what I have had to say on the subject of the figuring of 
objectives very unsatisfactory They may have expected, natu- 
rally enough, that, instead of treating of generalities to such a 
large extent as I have done, I should have given precise direc- 
trons, by the following of which rigidly any person could make 
a telescopre objective 

To those, however, who have followed me in my remarks, the 
answer to this will probably have already suggested itself. It 1s 
the same answer which I give to those who visit my works and 
ask what the secrets of the process are, or if I am not afratd 

that visitors will pick up my secrets —_ All the various processes 
which I have described upto that of the figuring are, I cousider, 
purely mechanical processes, the various details of which can be 
communicated or described as any mechanical process can be, 
but in the last final and most important process of all there 1s 
sumething more than this. A person might spend a year 
or two in optical works where large objectives are made, 
and might watch narrowly every action that was taken, see every 
part of the process, tcke notes, and so forth, and yet he could no 
more expect to figure an objective himself than a person could ex- 
pect to be able to paint a picture because he had been sitting in 
An artist’s studio for the same time watching him at his work 
Experience, and experience only, can teach any one the art, and 
even then it 1> only some persons who seem to possess the power 
of acquiring tt 

A well known and experienced amateur in this work declared 
his conviction that no one could learn the process under nine 
years’ hard work, and [ am inclined to think his estimate was 
not an exaggerated one. 

True, it may be said that large objectives can be and are 
generally turned out by machinery, but what kind of an objective 
would any machine turn out if left to guide tiself, or left to 
inexperienced hands ? 

At the msk of bemg accused of working by what 1s generally 
called the rule of thumb, I confess that conditions often arise, 
to meet which I seem to know intuitively what ought to be done, 
what crank to lengthen, what tempering is required of the piteh 
square, aad yet if I were asked I should find it very hard to 
give a reason for my so domg which would even satisfy myself. 

I may safely say that I have never finished any objective over 
ro inches diameter, in the workin of which I did not meet with 
some new experience, some new s¢t of conditions which I had 
not met with before, and which had then to be met by special 
and newly-devised arrangements. 

A well-known English astronomer once told me that he con- 
sere a large objective, when finished, as much a work of art 
as a fine ; 

I have w always locked apon it less as a mechanical 
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tron than a work of art. It is, moreover, an art most 
calt t0 communicate. It 18 only to be acquired by some 
and that after years of toilzome effort, and even the 

enced find it impossible to reduce their method to 
rales or formule. — 
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INDIAN CASTINGS AT THE INDIAN AND 
COLONIAL EXHIBITION 
At the last meeting of the Iron and Steel Institute Mr. C. 
Pardon Clarke, CI E., Keeper of the Indian Section, 
South Kensington Museum, read a paper ‘‘On Certain De- 
ne of Indian Castings ” as follows -— 
importation of partly manufactured material 1s at present 
exercising considerable influence over many of the native arts of 
Oriental countries and India. The supply of machine-made 
thread has doubled the village hand-looms in some districts of 


and gold thread from Germany has enabled the brocade 
weavers to compete with the :mttation brocades sent in from 





In some handicrafts, however, the supply of European mate- 
sial has produced a contrary effect. Iron and steel, bar and 
rod, have displaced an ancient mdustry, and sheet copper and 
brass have robbed the founder of half his work. Formerly the 
only means of producing sheet-metal was by hammenng cast 
plates, an expensive method, only resorted to when thin flat 
coverings were required for wooden or other objects. For very 
large vessels, where weight was required to be kept down and 

h maintained, hammered sheet was used, but generally 
the founder was enplores to save as much as possible the 
labour of forming the furmshed castings which required but 
little beating out, trimming, and brazing 

In the case of a bowl, or flat jar with a narrow mouth, the 
founder would prepare a cast not unlike in shape and thickness 
that of an ordinary flower-pot saucer, from which, by constant 
hammering, the bulbous sides would be formed, proyectin 
beyond the mm, which would remain of its first diameter an 
thickness. When finished, such a vessel would be nearly double 
the size of the first cast, and a remarkable example of the native 
knowledge of the composition of bronzes and annealing pro- 


ceases, 

It 1s worthy of noting that the chief means of detecting 
modern from old Persian and Saracenic metal vessels is by 
examunpg the brazen joints, which in ancient vessels are rare. 
When not tound, a close examination will show the vessel to 
be a thin casting, the ornamentation being by inlay, or chasing 
and hammering, which, being done after the cast 1s made, gives 
the reverse side the appearance of chased sheet metal 

far as he could ascertain, there were three methods of 
caesin, H ac ia India. The first, by moulds in sand, the 
moulds in clay not unlike plasterers’ piece-moulds ; the 

Pa clay moulds formed on a wax model, the cere perdu of 


The first of these was‘well known in Europe, but the second 
was, he believed, now described for the first time In preparing 
the mould, umpressi ns of the various parts of the pattern are 
taken in clay, and these pieces when nearly dry are, after tnm- 
ming, stuck neatly together, and kept in place ty several layers 
of mud, in which some fibre 1s mixed {he mould when ready 
has but one vent, which, placed on the most convemient side, 1s 
carried up into a sort of bottle-neck If the object 1s small, 
several moulds are attached together, and the vents united by a 

e short neck of clay, to which a cructble, inclosed in an 
egg-shaped ball of clay, 1s attached = The size of this crucible 
depends upon the exact amount of metal required to fill the 
mould or moulds; and this quanuty being known by exper- 
ence, the founder places 1t inside before closing up No pros 
vision is made for the escape of air from the mould when the 
metal is poured in, The mould and crucible (now in one piece) 
is allowed to dry; and after several coats of clay, tempered 
with fibre, have also been well baked on by the sun, the furnace 
is ed. This 1s simply a circular chamber about 2 feet 
6 inches in diameter, 2 fect in height, with « perforated hearth 
and no chimney. flalf filled with charcoal, a good heat 1s 
obtained by the use of several sheepskin bellows from beneath. 


When ready, as many moulds as the furnace will hold are placed 


in it, the crucible of each being embedded in the fire. A 
cover is placed over, and the fire kept up until, upon examina- 
trom, tha moulds are found to be red hut. They are then taken, 


one at a time, and replaced in a reverse position, the crucibles | ference of 
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being now above. The metal flows down into a red-hot mdeid? 
and penetrates the finest portions of the surface without 
The fire is allowed to 


from air or chilling. graduall 

when the objects are broken out of their clay Cag, the metal 

1s soft and malleable. . 
The third manner of casting (that by the use of a wax pattem 

which is destroyed in the moulding) was well known, but in ane 


icular case the process had been carried further than would 
at first believed, and of this he would now attempt a 


description 

The obyect produced 1s an anklet, a flexible ring about 4 
inches in diameter, made from an endless curb chetn, Sach 
curb chain trinkets are common in India, and are generally made 
from thick silver wire rings interlinked and soldered one by one. 
In th's example the anklet 1s of bronze, and consists of a com- 
plicated chain of forty-three detailed links, the whole being 
cast by a single operation. The first part of the procese is the 
el aaa of a pattern in wax, a delicate work, each 

aving to pass through four others, and to bear three small 
knobs or rosettes, These are in two instances but ornaments ; 
the third, however, serves asa channel for the metal to enter 
each ring. 

Then commences the most difficult part of the work, each ring 
having to be slightly separated, and this ts effected by painting 
in a thin coat of fine clay until there 1s sufficient to form a sok 
tition Other coats of clay are added until a thickness of t 
half an inch 1s attained, when a groove is cut round the upper 
side of the ring, and deepened until the row of knobs is bared. 
The wax is then melted out, and the mould attached to a 
crucible as before described. When cast, and the mould broken 
away, the chain comes out inflexible, being attached to a rod 
which runs round where the groove was cut. This ts broken off, 
and the chain 1s complete 

Having been consulted respecting the trades to be represented 
in the Indian Courts of the Colonial and Indian Exhubition, he 
recommended amongst others a good brassfounder to be sent. 
Dr. Tyler, who was charged with the collection of these 
artisans, engaged one of the best he could find, but up to the 
present the foundry 1s not in working order 

One of these combined crucible moulds was submutted for 
inspection, with fragments of another, also a cast curb chain 
anklet , the author concluding by thanking the members for this 
opportunity of publishing an interesting process. 
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A NEW SPECTROMETER 


[N equipping the Physical Laboratory of University College, 

Dundee, I felt considerable difficulty in deciding on a 
spectrometer for accurate work ; it was easy to get a simple 
instrument for qualitative expermments and rough quantitative 
work, but 1t was only after consulting several friends and com- 
municating with two or three firms that about two years ago I 
wrote to Mr Hilger, in the hope that from him we might obtain 
an instrument capable of workie to as high a degree of ac¢cu- 
racy as would enable our best students in the laboratory to do 
advanced work Considering that a second of arc 1s by no 
means an unusual limit of error in angular measurement, and 
that it 18s of the order 1: 1,000,000, the whole circle being unst, 
we thonght that while further capability in reading power would 
be more than counterbalanced oy various indeterminate errors, 

et it should be possible to obtain this accuracy with a suitable 
instrament. 

Prof. Liveing was kind enough to 
about one of his own instruments, 0. 
to us by Mr. Hilger for inspection; and Mr. Capstick and I 
finally decided to ask Mr. Hilger whether he could not C) 
two microscopes on the instrument 10 place of the one which 
Prof, Liveing’s has. 

As @ consequence, Mr. Hilger presented suggestions for a 
spectrometer which is now in this college, and is i gente of read- 
ing directly to one second of arc and ing reliable results. Ite 
construction 18 very simple. The collimator stands oa « heavy 
pillar by steel; and the circle, divided to five minutes of asc on 
a ring £5 inches in diameter, with stx radial is carried 
on another pillar, The telescope, counterpoised, turms on the 
same axis, but does not touch the circle at any point ;and the 
reading is ed as follows: from the telescope-heariug a 
double girder wit across its diameter 
by tubes of brass stretches semi-ciroum- 

the-divided circle ; to this girder are fixed, at its ends, 


pve us valuable informatiun 
which the plans were sent 
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‘circle at the extremities of a diameter, They are read 

ee of a pointer and ex-line micrometer, whose head 

Aivided into 300 parts, each of which re ts one second 

Of aro. The microscopes are carried at such a height that they 

pases the collimator, and they can be read in any position, 
wad the light from the collimator passes clear under the girder. 
J. E. A, STEGGALL 





THE ABACUS IN EUROPE AND THE EAST 


At a late meeting of the Asiatic Society of Japan (reported 
in the Japan Mail), Dr. Knott read a paper on “ The 
Abacus, and its Scientific and Historic Import.” A portion of 


the described the various arithmetical processes connected 
with the sorodan, the form of the abacus employed in Japan 
The writer pointed out that in all arithmetical operations up to 


the extraction of the cube root, the soroben really possessed 
dis*inct advantages over ordinary ciphenng This in itself ex- 
plained why the instrument, which in Europe 1s suggestive of 
an infant school, has in the East survived till the preset day. 
The rest of the paper was a discussion of the peculiar position 
which the abacus, used tn its widest signification, holds in the 
history of the progress of arnthmetic and mathematics, and of 
science and civilisation generally The following 1s an abstract 
of the argument, the ultimate object of which was to explain 
why the a s had died in Europe but lived in China, and 
why the cipher system of numerals had grown up in India but 
not in China. 
The abacus, as used in China and Japan, bears, on the sur- 
face of it, evidence of a foreign ongin The numbers are set 
down on it with the Jarger denomination to the left—a method 
which could hardly be beheved to have been invented by the 
Chinese, who tend to work from right to left, and who have 
always named their compound numbers beginning with the 
higher denomimations he Chinaman says ‘‘one hundred 
forty-five,” as the Englishman does ; but the Englishman once 
said ‘‘one hundred five-and-forty,” as the German still does, 
while in some of the — languages of India, and in the 
Arabic of to-day, the number 1s named ‘‘ five-and forty and one 
hundred " The Arab writes from nght to Jeft, so that, had the 
abacus been invented by such a people who, so to speak, both 
wrote and spoke inversely, it would have indicated the number 
as it does In fact, the abacus could only have arisen in its 
present form amongst a people who either wrote and spoke 
directly, or wrote and spoke inversely As a matter of history, 
the geographical home of the abacus 1s India, but, unless there 
is conclusive evidence to the contrary, we cannot regard it as 
an invention of Aryan Indians, who, although they wrote 
directly, spoke inversely They probably borrowed it from the 
Semitic merchants, and these, with their inverse speaking and 
inverse writing, may have invented it, or perhaps received 
it from a = direct-speakin’, direct-writing people, such as 
the highly-cultured Accadians seem to have been. The 
abacus was evolved, no doubt, from the human hand, which, 
with its ten fingers, was the only counting-board used by 
primitive man Its course of development 1s quite distinct from 
that of the symbolic representation of numbers. These latter 
we can trace through four stage-, which may be called the pic- 
torial, the symbolic, the decunal, and the cipher, The pictorial 
we find in yang, tA bier hieroglyphic and the Accadian cunes- 
; the ic in the hieratic, Phoenician, Hebrew, Greek, 
Roman, the host of systems which grew up with the deve- 
lopment and spread of uiphabets and syllabaries, and the decimal 
in the sepibcetion of these which live to-day in the Chinese 
and Tamilic systems, Once the decimal stage was reached, its 
 Neohiga similarity to the abacus indications ed bringing 
into still closer correspondence. This soot place amongst 

the Aryan Indians, who, along with their brethren of the West, 
soon discarded the abacus for the, to them, more convenient 
notation. With the Chinese and Tamils, however, no 
vance was made in this direction, a» fact es y surprising 
im the case of the latter, who have ved in close contact with 


peoples that have long used the cipher system of numerals. O 
‘reason for the Chinese eee to an oe 
mode iting, lpi 
6 
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to face with the Indian cipher system, The explanation és 

rather to be found in the system of nomenclature, which, 

direct both among the Chinese and the Tamils, fitted perfectly 

with the abacus indications For this reason the manipulation 

of the akachs in China and Japan 18 more rapid and certain than 
ciphering, and hence, there being no advantage for simple anth- 

metical ions in tne latter, the cipher system did not de- 
velop in these countries, and even when imtroduced from the 
West 1n ali its vigour could not displace ‘the rod and the 
beads.” An Aryan Indian, with his mverse speaking, could 
never work the abacus with the same facility as the Japanese 
unless he worked from mght to left, a mode of edure quite 
foreign to his nature It is not so foreign to the Chinese and 
Japanese, however, to work from Jeft to nght, as shown in the 
formation of each individual ideograph employed in ibgr 2 
Hence the abacus suited the Chinese language better than it did 
any of the Aryan languages in their original mode of number- 
naming. The influence of the notation which was developed 
from Semitic sources under the influence of the abacus, has in 
later times compelled many of the Aryan languages to assimilate 
as far as possible to the direct mode of numeration ; but in the 
English A/icen, the German /unfeehs, and the French gasnee, we 
still have the relics of the original inverse mode of naming, alike 
peculiar to Aryan and Semitic peoples. 

In the course of the discussion which followed, it was men- 
tioned that Chinese mathematics were first studied in Japan 
about 900 AD, and that the Japanese ascend by powers of 
10,000 in their treatment of larger numbers 
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THE GAZETTEER OF RUSSIA? 


WE have received the concluding fascicule of the “ 
phical and Statistical Dictionary of the Russian Empire,’ 
Perens by the Russian Geographical Society, and edited by M. 
Semeno This monumental work, which was began more 
than twenty years ago, has been now concluded in live large 
octavo volumes, and will remain for many years the most trust- 
worthy and c »mplete source of information for the geography of 
the empire, exclusive of Poland, but inclusive of the fener 
Russian dominions i America It may be regretted that the 
editor of the ‘* Dictionary” has been diverted by so great a 
variety of geographical, statistical, and admimustrative work from 
this undertaking, and that therefore the last fascicule appeanng 
twenty-three years after the first, the statistical information con- 
tained 1n the first fascicules and volumes has become ont of date 
But notwithstanding that, the ‘‘ Dictionary ” has not become old, 
Its value 1s not in the statistical data it contains ; it is much 
more in the excellent geographical descriptions of the locahties 
treated—that 1s, of each separate government of Russia, Siberia, 
Turkestan, and Caucasus—of the seas that border Rus«a, and 
their islands. Several articles are excellent and most complete 
monographs, and we need only mention those on the Amur, 
Caucasus, Sakhalin, the Northern Ocean, or Turkestan to 
remind geographers of these excellent descriptions of whole 
regions. he geology, the flora and fauna of each region 
have received much attention. These descriptions will not soon 
be old—they can be only completed 
aN cdi at ade there 1s, eno eore a most ‘esa 
plete : y of the t geographical works in which the 
place descsibed m the Mice has been mentioned, as also 
of monographs dealing with at, and of caida uaa articles. This 
egrets 1s invaluable for the geographer. On the whole, 
the equally high standard of all paraohieal descriptions and 
the unity of conception in all of them—the whole being the 
work of the editor himself, assisted only by M Zvermsky and 
very few occasional contributors—make this ‘‘ Dictionary” 
occupy one of the first ranks among hike publications An ap- 
pendix 1s promised, which will contain descriptions of such 
regions as the Thian-Shan, Ferganah, and Transbaikaha, which 
were much explored during the publication of the ‘‘ Dictionary.” 
They will embody all recent information 
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evening to consider the re of a Special Committee wit 
pi several Eeportant changes in the constitution of the 


i # Geezraphitchesko-Stanstitcheskiy Slovar Rossiyskey Faperii,” P. P. 
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University. 
passed approving of the admission of certain educational institu- 
tions having one, or more than one, faculty of University rank 
as constitnent Colleges of the University, of the establishment 
of a Council of Education, and of certain changes in thg consti- 
tation of the Senate. 





After considerable discusnon, resolutions were 








SCIENTIFIC SERIALS 


THE most important paper in the ¥ournal of Botany for 
Apmil is the commencement of a Synopsis of the Rhizocarper, 
by Mr. J. G Baker, another of the series of this writer’s ex- 
haustive monographs of the families of Vascular Cryptogams 
outside the Ferns The present instalment includes the genus 
Salvinia, in which three new species are described, and a por- 
tion of Azolla In the May number we find a continuation of 
Mr W. B. Grove’s paper on new and noteworthy fungi, in 
which several new species are described, and one new genus of 
Spheeroidexe, Collonema Mr W H. Beeby gives further par- 
ticulars respecting the distnbution of his newly discovered 
Sparganium neglectem, and Mr. Arthur Bennett an account of 
the disribation in Britain of the various species of Potamogeton, 
in addition to those contamed 1n the second edition of ‘‘ Topo- 
graphical Botany ” 
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SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 20 —‘‘ Relation of ‘Transfer Resist- 
‘ance’ to the Molecular Weight and Chemical Composition of 
Electrolytes.” By G. Gore, LLD,FRS 

In the full paper the author first describes the method he 
employed for measuring the ‘‘ resistance,” and then gives the 
ao results of the measurements in the form of a series of 
tables. 

He took a number of groups of chemically related acids and 
salts of considerable degrees of purity, all of them in the pro 
portions of their chemical equivalent weights, and dissolved in 

and sufficient quantities of distilled water to form quite 
-dilute solutions The number of solutions was about seventy, 
and inchided those of hydriodic, hydrobromic, hydrochloric, 
hydrofluoric, nitric, and sulphuric acids , the iodides, bromides, 
lorides, fluorides, hydrates, carbonates, nitrates, and sulphates, 
of ammonium, cxsium, rubidium, potassium, sodium, and 
lithium , the chlorides, hydrates, and nitrates, of barium, stron- 
tuum, and calcium , and a series of stronger solutions, of equiva- 
lent strength to each other, of the chlorides of hydrogen, ammo- 
nium, rubidium, potasstum, sodium, hthium, barium, strontium, 
and calcium. A sertes of similar liquids to those of one of the 
groups of acids, of equal (not of equivalent) strength to each 
other, was also included 

As electrodes, he employed pairs of plates of zinc, cadmium, 
lead, tin, iron, mekel, copper, silver, gold, palladium, and 
platinum ; and separate ones formed of small bars of indium. 

He took each group of solutions, and measured in each hquid 

tely, at atmospheric temperature, the ‘‘ total resistance ” 
at the two clectrode:, and the separate ‘‘ resistances” at the 
anode and cathode respectively with each other, and thus ob- 
tained about seventy different tables, each containing about thirty- 
six measurements, including the amounts of ‘‘ total,” ‘‘ anode,” 
and ‘‘ cathode ” resistance of cach metal, and the “‘ averages " of 
these for all the metals. 

By comparing the numbers thus obtained, and hy general 
lagncal analysis of the whole of the results, he has arnved at 
various conclusions, of which the followimg are the most 1m- 

t'—The phenomenon of “‘ transfer resistance” appears 
to be a new physecal rilation of the atom weaghis, attended by 
inseparable electrolytic and other concomitants (one of which 15 
hberation of heat, PAs/. Mag, 1886, vol xxi p 130) In 
the chemical groups of substances examined 1f varsed wversely 
as the atomu waghts of the constetuents, both electro-posthve and 
electro negateve, of the electrolyte, independently A all other cir um- 
stances; and m uence af being largely diminished by 
corrosion of the electrodes, it appeared to be intimately related 
to ‘‘surface-tension.” He suggests that corrosion may be a 
comsequence, and not the cause of small ‘‘transfer-resistance.” 
The x st evidence of the existence of the above general 
iow was © with liquids and electrodes with which there 
was the least corrosion and the least formation of films; those 
liguids were dilute alkali-chlorides, with electrodes of platinam. 
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This research is an extension of a former one on ae: 
Resistance in Electrolytic and Voltaic Cells,” communicated 
the Royal Society, March 2, 1885, Further evidence of the” 
same eater has been published by the author in the lar 
soph: al Macasine, 1886, vol. xxi. pp. 130, 145, 249. 


** A Study of the Thermal Properties of Ethyl Oxide.” By: 
William Ramsay, Ph.D., and Sydney Young, D’Se. rig 
A year ago a paper was communicated to the Society on the 
behaviour of ethyl alcohol when heated. A similar study of the 
pouretiies of ether has been made, in which numerical values 
ave been obtained exhibiting the expansion of the liquid, the 
pressure of the vapour, and the compressibihty of the substance 
in the gaseous and liquid conditions ; and from these results, the 
densities of the saturated vapour and the heats of vaporisation 
have been deduced ‘The temperature range of these observa- 
tions 1s from — 18° to 223° C 
It is the authors’ intention to consider in full the relations af 
the properties of alcohol and ether; in the meantime it may be 
stated that the saturated vapour of ether, like that of alcahol, 
possesses an abnormal density, increasing with nse of tempera- 
ture and corresponding rise of pressure, that at o° the vapour- 
density 1s still abnormal, but appears to be approaching a 
normal state, and that the apparent critical temperature of 
ether 1s 194° C,, the critical pressure very nearly 27,060 mm. 
= 35°61 atmospheres, and the volume of 5 gramme of the 
substance at 184° between 3 60 and 4 ¢.c. 


Mathematical Society, May 13—J. W L. Glaisher, 
F RS., President, 1n the chair—Mr. F. W. Watkin was 
admitted into the Society — Ihe following communications were 
made .—On Cremonian congruences contained in linear com- 
plexes, by Dr Hirst, F R S —Solution of the cubic and bi- 
quadratic equation by means of Weerstrass’s elliptic functions, 
by Prof Greenhill —On the complex of lines which meet a uni- 
cursal quartic curve, by Prof Cayley, F R S —n Anry’s solu- 
tion of the equations of equihbnum of an isotropic elastic solid 
under conservative forces, by W. J Ibbetson —Comic note, by 
H M. Taylor —On the converse of stcreographic projection 
and on contangential and coaxal spherical circles, by M. 
Jeffery, F RS. 


Zoological Society, May 18.—Prof W. H Flower, 
F RS, President, m the chair —Mr C W_ Roset exhtbited 
a series of photographs taken during his recent visit to the Mal- 
dive Islands, and made some remarks on the zoological collec- 
trons obtained dunng his expedition —Mr Philp Crowley, 
F ZS, exhibited some pupx of nocturnal Lepidoptera which 
had been sent to him from Natal; and read some notes from 
his correspondent, which proved that they » ere subterranean. — 
Mr Joseph Whitaker, F.Z S , exhibited a specimen of Wilson's 
Phalarope, said to have been obtained at Sutton Ambian, near 
Market Bosworth, in Leicestersmre —A communication was 
read from Dr A. B Meyer, C M ZS, contaming an account 
of the known specimens of King Wilham the Third’s Bird of 
Paradise (RAgpidornts gugitelm: tertzs), and remarking on a fourth 
specrmen which had been recently obtained by the Dresden 
Museum.—Mr. Frank E. Beddard read a paper on some new 
or hittle known Earthworms, together with an account of the 
vanations in structure exhibited by /%:senjx crcava/us.-—Myr. 
Sclater read a paper on the species of Wild Goats and their 
distribution. Mr Sclater recognised ten species of the genus 
Capra, distributed over an area extending from Spain to Southern 
India, and from Central Siberia to Abyssinia. 


Royal Meteorological Society, May 19.—Mr. W. Ellis, 
F.R.A.S., President, in the chair —Mr. L. T, Cave and Rev. 
C. Malden, M A., were electéd Fellows of the Socety.—The 
following papers were read :—The severe weather of the 
winter, 1385-86, by Mr C. Harring, F.R Met.Soc, 
author showed that the whole winter was one of exceptional 
cold, not so much on account of any cxtremely low tempera- 
tures experienced, hut more from the long period of frost and 
the persistency with which low temperature conunued, In the 
South-West of England there was not a ¢ week from the 
ee oe esa to —_ alin fate Siar gino 
did not fall to the freezing-point. In many parts British 
Islands frost occurred in the shade on upwards of 60 nights 
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on 73 consecutive n from January Ys 
winter of 1885-86 wa, the only one in wh 
(arate skating on the water of the London Skating Ciuh, in 
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sent’s Park, in each of the four months December to March, 
inte the formation of the Club in na and there are but four 
eootis of skating in March during the 56 years, and none so 
ong as in the mt year, ‘With regard to the temperature of 
fhe water of the Thames at Deptford, 1t was shown that the 
‘otal range from January 8 to March 20 was only 6°, whilst 
som March 1 to 19 the highest temperature was 36° §, and the 
west 35°, The temperature of the soil at the depth of 1 fuot 
ras generally ny! about 2° in excess of the air over the whole 
f En , and from March 1 to 17 the earth was colder than 
sual by amounts varying from 6° 3 at Lowestoft to 8°°§ at Nor- 
wood. The facts brought together showed that the recent 
anter was one of the longest experienced for many years, and 
hat in mumerous ways it may be characterised as ‘‘ most 
evere.”—-Deseription of an altazimuth anemometer for recording 
he vertical angle as well as the horizontal direction and force of 
he wind, by Mr. L. M. Casella. The author descnbes an 
wwemometer he has made which records continuously on one 
sheet the pressure, direction, and inclination of the wind —Earth 
emeperataures, 1881-85, by Mr. W. Marriott, F R Met Soc. 
“his is a discussion of the observations of the temperature of the 
soil at various depths below the surface, which have been regu- 
arly made at 9 a.m at several of the stations of the Royal 
Meteorological Society during the past five years The results 
thow that the temperature jof the sol at 1 foot at nearly all 
he stations in the winter months 1s almost the same as that of 
he air, while in the other months of the year the temperature of 
he soilos higher than that of the air at all except that of the 
~oadon stations.—Note on the after-glows of 1883-84, by Mr. 
A. W. Clayden, M A., F R Met.Soc. The author suggests 
hat the after glows were the result of the water-vapour erupted 
rom Krakatdo, and that the dust and other ejecta played but a 
secondary part in the production of the phenomena. 
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Linnean Society of New South Wales, March 31 — 
Mir, William A, Haswell, M A., B Sc., tn the chair.—The fol- 
owing papers were read —On certain Geckos in the Queens- 
and Museum, by Charles W de Vis, M A A new species of 
he very curious genu, Vephrurus is described under the specific 
name of /ev7s, from its smooth lepidosis, as compared with the 
only other species, MV asper, A species of Diplodacty/us (D 
unicauda) \s also described. Both hzards are from Northern 
Wie of a new a hanipterous insect from 

ew South Wales, by A, Sidney Oth, F.E S, Assistant Zoo- 
ogist, Austrahan Museum he remarkable parasite here 
characterised under the name Z.4mdnophaga ambulans was found 
tn large numbers on the head and breast of a porcupine ant- 
tater (oka hystrex) \t differs from the Pulex echutne de- 
scribed by Denny from the same host im habit as well as in 
several smportant points of structure, and 1s, therefore, regarded 
as forming the type of a new genus Unlike the majority of its 
allies this species does not appear to possess the power of 
umping —On a microscopic fungus parasitic on the Cu- 
surbitacea, by E. Haviland, F.1.S In this paper the author 
vives an account of his inquiry as to the origin of a disease 
which has caused much destruction to melon and pumpkin 
dlants during the last three months, and which he has identified 
as the micro-fungus Osdine monifoides As a preventative he 
suggests greater care in cultivauion, and quotes various authors 
atiidel, Har old plants wall thereby be sufficiently vigorous to 
‘exist the attacks of the fungus.—Jotungs from the Biological 
"awa kok Sydney University, by William A. Haswell, 
Ler B.3c., Lecturer on Zoology sf Comparative Anatomy. 
in the myology of the flying squirrel (Pelanriste tagnannde). 
n its muscular anatomy the flying phalanger nearly resembles 
he vulpine phalanger and the Cuseus, with a few special modi- 
ications, of which the chief is the presence of a peculiar ‘long 
emoro-caudal muscle. ” — Insects of the Fly River, New Guinea, 

Coleoptera,” by William Macleay, F.L.S., &c. This uw the 


second Ge eaccned tue Macleay the insects col- 
acted recent expedition o the Geographi- 
of Australia for the exploration Ke the interior of 


tw Guines. The previous paper dealt with the 
a Up to the end of the 
; =. 2 Heteromera, ‘The present one 


irnie, comprising in all 96 species, of which 31 are 
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now desertbed for the first time,— Ihe Mollusca of the Pareora. 
and Oamara systems of New Zealand, by Capt F, W. Hutton, 
Elon, Member Linnean Society, New South Wales. Capt. 
Hutton’s paper is a contribution towards the correlation af the 
Tertiary of Austraha with tho-e of New Zealand, and 1t 
enumerates 268 species of Mollusca from the Pareora and 
Oamaru systems, which are probably of Miocene and Oligocene 
age, of which 184 are confined to the Pareora beds, 33. 
species to the Oamaru, while 51 specie:, of which a few are 
doubtful, are common to both. 
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Academy of Sciences, May 17.— urien de la Graviére, 
President, in the chair.—Presidential allocution on the occa 
sion of the homage offered to M. Chevreul at the meeting of 
Monday, May 17, when that illustrious member and duyen of 
the Academy completed his hundredth year In reply, M. 
Chevreul assured the audience that to be told his long career 
had been useful to science and his country was the greatest 
eulogium he had ever ambitioned.—Observations in reference to 
the quantitative analysis of the ammonia found in the d: 
a reply to M Schlcesing, by MM Berthelot and André, The 
authors point out that the note recently published by them in 
the Conptes rendus was not sntended to raise any discussion on 
M Schloesing’s theortes regarding the absorption of paid fone 
ammonia by arable lands. Their main object was to exp. a 
special precaution and a common source of error m the quan- 
tilative analysis of the ammonia present in the ground. Nor 
did they wish to deny that the ground receives in a general way 
a supply of ammonia from the atmosphere, although they did 
not consider that this fact had been fully demonstrated by M. 
Schloesing’s experiments —Reply to M ‘Taurines’s recent obser- 
vations on the communication of March 23, 1885, regarding 
inarine engines and the experiments made on board the Przm- 
auguet, by M A Ledieu, The author maintains the general 
correctness of his conclusions, which are unfairly stigmatised by 
M. Taurines as ‘theories conceived a priort and at times dan- 
gerous.”—Remarks on the third volume of the Scientific Mission 
to Cape Horn, pre-ented to the Academy by M Mascart. This 
volume contains all the observations regarding terrestnal mag- 
netism, and MM Muntz and Aubin’s analyses of the specumens 
of atmospheric air collected by Dr Hyades. The researches on 
terrestaal magnetism were greatly aided by a continuous register- 
ing apparatus, which was set up by MM Payen and Le Can- 
nelher, and which worked satisfactonly the whole time the 
Mission remained in Orange Bay. Incidental reference was 
made to the subsequent death of M Payen in France, and of 
M Martial, commander of the Expedition, in China —Elements 
of the orbit of Brooks’s comet, No 1, by M. Lebeuf. These 
elements, deduced from observations made at Kie] on April 30, 
and at Paris on May 4 and 8, are as under -— 


ZT = 1886 June 7 5158 Paris Mean Time 


R=193 1 295 
2= 33 42 71 {Mean Eq 1886 0. 
= 87 47 347 

logg = 9 439104 


—Observations of Brooks's comets made at the Observatory of 
Algiers with the 0°§0 m. telescope, by M. Rambaud.—Measure- 
ment of the electric conductivity of the dissolved chlonde of 
potassium, by M. E. Bouty Between the temperatures of o° C. 
and 30° C the resitance of the solutions of the chloride of 
potassium 1s expressed with sufficient accuracy by the binomial 


formula r= : or A table is given of the absolute values of 


the specific resistance r, and the relative values of the molecular 
resistance pp, as well as the values of a —On the atomic volume 
of oxygen, by M. E. H. Amagat. M Wroblewski having 
recently announced that the atomic volume of oxygen was con- 
siderably below 16, the author points out that he hed arrived at 
the same Seccaani oy ese “ his communication of 
March 2 of that year he stat at under a pressure exceeding 
4000 atmospheres he had succeeded in obtaining oxygen with a 
density higher than 1°25 and at a temperature of 17°.-— 
Observations on the deviation from the vertical on the south 
coast of France, M. Germain, From four determina- 
tions obtained at Nice, Saint-Ra 1, Touton, and Mar- 
seilles, the author infers that on this. seaboard the continent 
attracts the vertical, that is to say, repels the astronomic as 
opposed te the geodetic zenith, that this attraction 
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appears tu be exercised by a point situated te the north of Nice 
in the Alps.--On the barometric re of May 43, 1886, 
when at 4 o'clock in the morning the barometer fell to 
BAP mm., the lowest recorded in Paria since the year 1757, 
. B. Renov, This remarkable fall coincides with violent 
atmospheric disturbances in Madrid and other parts of Spain, 
in land and the United States. The stormy weather 
reached Italy and Germany on May 14, when the Jura and 
‘Chaux-de-Fonds were covered with snow —Action of vanadic 
acid on the ammoniacal salts (continued), by M. A. Ditte. In 
this paper the author deals with a second group comprising the 
e, chromate, iodate, borate, acetate, vanadate, per- 
chlorate, carbonate, and hydrochlorate of ammonma.—QOn 
several double mlicates of alumina, and of potassa or soda, 
M. Alex. Gorgeun The kaolin with which these silicates are 
obtained is that used at the Sevres works This composition 
when dried at a temperature af 120° C 1s almost exactly that of 
the sihcate of hydrated alumma, 2Si0,A1,0,,2110 Its action is 
described on the alkaline haloid salts, on the alkaline carbonates, 
and on the fused caustic alkalies —On the combinations of the 
chionde of zinc with water, by M R Engel. Besides that dis- 
covered hy M. Schindler, the author describes three other 
hydrates of the chloride of zinc, of which two may be obtained 
1n large isola ed crystals —On a combination of phosphuretted 
hydrogen with the hydrate of chloral, by M. J. de Girard —On 
pilocarpne, by MM E. Hardy and G Calmels. For this 
substance the authors have established the formula— 


coo |CH, 
—NiCH, 
\cu, SCH, 





(CsH,N)B—C 


and for pilocarpidine— 
COOH 


ie ce 
\cu, CH; 


~~Researches on the composition of carotine, its chemical function, 
and its formula, by M A. Arnaud = ‘This 15 a carburet of hydro- 
gen (CyH,g) ictentical with the orange red crystallised substance 
which the author has extracted from the leaves of various kinds 
of plants. This colouring-matter exists also in a great many 
fruits, and especially in the tomato, and may in fact be said to 
be universally present 1p the roots, leaves, and fruits of plants. 
It oxidises in the air even at the ordinary temperature, and 
especially about 7o° C , and in solution this oxidation becomes 
extremely rapid.— Remarks on the biloutes, hy M_ Stan. Meunier. 
The author makes a fresh study of these interesting vestiges, 
without deciding the question whether they are mere animal 
footprints, as supposed by M Nathorst. or real fossil alge, as 
maintained by MM. Delgado and De Saporta.—Charactenstics 
of the stem of Poroxylon (fossil gymnosperms of the Carboni- 
ferous epoch), by MM. C Eg Bertrand and B. Renault — 
Account of a meteor recently observed on board the steamer 
Algérie m the Gulf of Smyma, by M L Aubony. 
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Physiological Society, ily 30 —Dr Wolffberg spoke onthe 
Young: Helmboltz theory of the colour-sense, which he extended 
in the direction of assuming the existence of red-sensitive, green- 
and violet-sensitive ganglia in the central organ of sight-percep- 
tion in the sphere of vision. These ganglia were connected with 
the red nerves, the green nerves, and the violet nerves, and by 
means of such nerves communicated with the retina. Seeing, how- 
ever, that yellow, blue, and white were likewise psychically ssmple 
sensations, Dr. Wolffberg a-sumed specific ganglia for these as 
well, which, however, stood in connection with the red, green, 
and violet ganglia, the yellow gangl:a being situated at an equal 
remove from the red and green, but at a further remove from 
the violet ganglia Similar was his conception of the situation 
amd connection of the blue and white ha. Regarding the 
sensation of black, he would speak in an address in the umme- 
diate fature.—Dr Uhtholff made further communications respect- 
ing the dependence of visual sharpness on the intensity of illu- 

son, After an historical survey of the older experiments to 
determine the relation of visual sharpness to light intensity, he 
described the results of his own labours {in this field. In the 
case of white light, he had communicated the relation on « former 
occasion (NaTuRe, vol. xxx1. p. 476), In the case of yellow 
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rapidly with increasing intensity of light as lo the eine dot swhty 
light. The curve, however, ia the former case attained a. grestel 
height than it did with white, and then likewhe ‘procesde 
parallel to the abscissa. With red light, on the other. tend, thi 
curve kept below the height reached with white light 3 it row 
slower, moreover, and never became . carve 
visual sharpness for green light lay still than for red, ang 
also rose persistently, though slowly, The curve for bluq tigi 
lay rs se of all, and very soon became lel to the abuct 
of the light intensity. 





Tn the case of a green-blind person, the 
curves for white, yellow, and red were the same as in the cal 
of the normal eye, as there was likewise a coincidenoe £{ 
blue. The curve for green fell almost coincident with 9 
low curve for blue. - 
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m BRITISH FUNGI 


Hymenomycetes Britannici—Rritish Fungi (Hymeno- 
weycetes). By Rev. John Stevenson, Author of “ Myco- 
logia Scotica.” Vol. I. Agaricus—Bolbitius. 8vo, pp. 
372, with Cuts. (Edinburgh: Wilham Blackwood and 
Sons, 1886.) 

A QUARTER of a century ago, the number of per- 

sons in this country who made any pretence to 

study the fungi might have been counted on the fingers, 
and almost on the fingers of one hand. At that time 
Berkeley's “Outlines of British Fungology” had just 
appeared, but with it came no visible evidence of an 
increased number of students. An unfortunate desire to 
limit the volume to a definite size and price acted 1n- 
juriously upon its contents, Half the book was a mere 
list of names without descriptions, and in the other half 
the descriptions were reduced to short diagnoses, quite 
insufficient except for those who were somewhat expert in 
the study. The young student struggling to get some 
knowledge of these obscure plants had no alternative but 
to fall back on the supplementary volume of Hooker’s 
“ English Flora” for the information he needed, oftentimes 
with much disappointment. Hence it 1s not surprising 
that only a few had the courage to persevere in a study 
for which there was no adequate text-book. It was not 
until 1871 that Cooke’s “ Hand-book of Bntish Fungi” 
supplied what was required, and imparted a stimulus to 
the pursuit of that section of British botany, which has 
gradually increased in force, until at the expiration of 
another fifteen years, the “ Hand-book” 1s out of print, 
and out of date, with a greatly augmented body of 
students looking anxiously for a new edition, or an 
entirely new work. 

At this crisis, and under these circumstances, the work 
now before us has made its appearance, opportunely, and 
it is to be hoped satisfactorily, to fill a vacant place. No 
apology 1s offered, and none 1s required, where there is 
no rivalry, and a manifest necessity has been created by 
the flux of ame If the new work fulfils all the conditions 
of such a “ Hand-book” of mycology as the student would 
require, there is a good and vahd case in its favour. It 
must be conceded that although his previous “ Mycologia 
Scotica ” was little more than a localised catalogue, there 
was every reason to believe that the Rev John Stevenson 
would bring practical experience and literary ability to 
his task, and acquit himself well in the production of a 
more elaborate work, In the result his friends have no 
reason to be disappointed. He has laboured conscien- 
‘iously, and although in some things we do not agree with 
im, has accomplished a useful task. 

It is hinted in the preface, although not clearly stated, 
what is the character of the book, namely, that it is prac- 
tically a translation of Fries’s “ Monographia” in so far 
ae the British species are concerned. There is no doubt 
that this was the best course to adopt, because there can 
= mo.two opinions of the value of Fries’s observations, 





have been better not to have left this point in suspense, 
since a long detriled description which can be attributed. | 
withont reservation to Fnes is of infinitely more valve 
than most careful compilation would be. Unfor- 
tunately, any one who opens the book to consult it for 
the first time will at once conclude that the descriptions 
are the original production of the author, whose name 
appears on the title-page. We do not for a moment 
imagine that there was any desire to appropriate whole- 
sale and take credit for the product of another man’s 
brains, but unfortunately that 7s done sometimes in 
scientific books, and an honest author should be above 
suspicion. 

Of the type, paper, and general appearance of the work, 
including the woodcuts by Mr. Worthington Smith, we 
have nothing to say except in strong commendation. 
But we cannot help quoting one sentence from the 
preface, which at least is original—‘ The tendency in 
recent years has been to multiply species unnecessarily, 
and ultimately many so-called species must disappear. 
The pruning-knife must be unspanngly used; but this 
must be the work of a Congress of Cryptogamic Botanists, 
not of individual authors.” This quotation is made 
without intention of dissenting from it, but as a prelude 
to a statement of the fact that in the present volume two 
sub-genera and about fifty species (good, bad, or indif- 
ferent) which have been recorded as British, some on the 
authonity of the Rev. M. J. Berkeley, and many of them 
figured, are entirely excluded without comment or 
apology. Was this “the work of a Congress of Crypto- 
gamic Botanists or of an individual author ?” 

Some wniters, and compilers, of the present day exer- 
cise a questionable originality in the correction, or altera- 
tion, of the orthography of generic names which have 
been in use for, perhaps, half a century. No useful 
purpose 1s served, except the gratification of personal 
vanity, and the multiplication of synonymy. We note, 
on p. 304, an instance of this kind, where Psadiiota is 
written Psaliota. Without inquiring which is most accu- 
rate, or most elegant, surely its uniform use by Fries, in 
the previous form, since 1821, should have been sufficient 
to protect it from the “ pruning-knife,” and given it some 
title to usage in perpetuity. To such manipulators of 
names we would commend the following sentence from 
De Candolle’s Commentary on the Laws of Botanical 
Nomenclature :—“ In these kinds of questions, it must 
be borne in mind that the fixity of names 1s of supenor 
importance ” 

We observe also two or three instances in which the 
orthography of specific names has undergone a change, 
but as itis just possible that these may be referred to 
typographical] errors, and not to any intentional mutila- 
tion, we will accord the author the benefit of the doubt. 

Some apology 1s made in the preface for a departure 
in the present work from the ordinary method of giving 
first a short diagnosis of the species, and afterwards a 
detailed descnption. “I am aware,” it says, “that the 
departure from this method will touch existing prejudice ; 
but it seems desirable to avoid repetition, to the extent of 
one-third, or one-half, in the account of each species, and 
thereby to secure space for fuller description. Moreover 
the diagmesis is not lost. From the arrangement which 
is adopted in printing, the student, if he is a student at 
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all, Cady at 4 glance pick it out for himsel£” We confess 
that we’ gre not conscious ourselves of any prejudice 
which tis artasgement touches inconvéntently, since the 
oe by themselves, cari be obtained im another 


Tle first volume extends to the end of the genus 
Bolbitius, a second volume is proposed to complete the 
wot, embracing all the Bntish Hymenomycetes Thus 
far Wé have descriptions of 822 species, corresponding to 
48§ Which were included in the “ Hand-book of British 
Fungi” in 1871, and 383 in Berkeley's “ Outlines” in 
1 866, whilst all the European species included in Fres's 

Hymenomycetes” up to the same point was 1271. 
Fidned it would appear that two-thirds of the species 
éhutiittated by Frnes as European have been found in 
thd British Isles This may not be absolutely accurate, 
since there are some included in the present volume 
which are not to be found in Fries,‘but the proportion 13 

and will not much affect the ratio. It 1s an inter- 
esting fact that the number of British species has been 
nearly doubled in fifteen years, which at least must be 
takeh to indicate a larger number of observers and in- 
créased activity, for which there was doubtless some good 
and sufficient cause. Although coloured figures of 
upwatds of 700 out of the 822 species have been published 
in this country since 1881, that would scarcely have been 
an xppreciable factor m the result 

Criticisms of particular species would prove of little 
intefést to any but practical mycologists, and therefore 
we forbear. In these times, when authority 1s held to 
have such slender clarms, and independence of opinion is 
estéémed more highly than respect for the convictions of 
the old masters, it 1s a great consolation to encounter 
guth an earnest and faithful disciple of the good old 
mycologist of Upsal as we meet with in the author of the 
book before us. Yet, notwithstanding this good tratt, he 
has evidently a weak place in his human nature, without 
the tact to conceal it, and this 1s to be regretted, since 
raticour—hke young chickens—comes home to roost 
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&@ MEDICAL INDEX-CATALOGUE 


Index Catalowe of the Library of the Sus geon-General’s 
Office, United States Army. Vol. V1 Heastie Insfeldt 
(Washington: Government Printing-Office, 1885 ) 

MONGST the vast and rapidly-increasing mass of 
scientific literature it 1s a singular satisfaction to 
meet with a first-rate work such as this “Index Cata- 

Jogue,” which holds out geod promise of being a clue to 

sore parts at least of what 1s far too large for any single 

And if in any department of science it 18 more 

t than in another to trace generalisations to their 
foundations upon observations, and to have the facts 
before one, it 18 in medicine, which still contains so many 
dogmas whose foundations are not beyond attack, and so 
many observations in want of an adequate theory to 
explain them, In giving a clue to medical knowledge this 

# Index Catalogue” is in one respect at least, and in one 

‘wéry important respect, unique among its class ; for under 

subject-beadings such as, m this volume, hernia, hooping- 

‘cough, hydrophobia, hip-joint, hospitals, hygiene, in- 

‘tg he. it gives a fist not only of all the books aad 
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pamphlets in the Hbrary dealing with them, bot alse 
list of the full titles of all the articles on them in alf tie 
periodical literature that it possesses, Fournals, 
actions, Reports, Reviews, Bulletins, &c.; and when we 
reflect that the list of such penodicals taken an by the 
Surgeon-General’s Office amounts now to at least, 
(of which a very considerable proportion are weekly or 
monthly publications), such a careful classification of 
their separate articles would seem to be beyond ali hope. 
However, the unexampled energy of Mr. J. S. Bilfiags 
and his able assistants, which gives us every month the 
Index Medicus, has proved equal to this giganti¢ task, 
which it would have seemed to most men mere 
foolishness to attempt The advantage to the student 
is immense, for in such penodical hterature, by 
modern fashion, a great number of important facts 
in medicine he burned, and there would hardly be a 
chance of finding them without some such help ss is 
given us here. For though the hiterature of scrence 38 
far less at present in bulk than the hterature of some 
other subjects, most notably divinity, yet the literature of 
natural science, even in one of its many subdivisions, such 
as medicine, is paralysing in its profusion To take a3 
an instance the literature of a disease which, though just 
at present it 1s the fashron to talk much about it, 1s yet 
so rare that many doctors with considerable experience 
have never seen it, viz hydrophobra, we find catalogued 
here not only 368 books dealing with it specially, bet also 
the full titles of more than 1900 signed articles, not 1n the 
general but the medical press of the European languages, 
that have to do with it as well, and yet that is nota fifth 
part of what ts catalogued under “ Cholera” in Vol. HII, 
and not a tenth of what 1s catalogued under “ Fever” in 
Vol V The subdivision and arrangement of the masses 
of information so gathered together 1s admirable, and that, 
for subjects so difficult to deal with as hospitals and 
hygiene, which occur in this volume, 1s not a little to be 
proud of, and one that any student will appreciate. Te 
the accuracy of every entry it would be absurd to pre: 
tend to testify on our own investigation, but frequent us 
of the five preceding volumes and some testing of thi 
sixth volume leave us in httle doubt that a very hig! 
standard was previously reached, and will be found to b 
maintained, and of course that 1s one of the points or 
cardinal importance mm what 1s practically a dictionary of 
reference 

The Washington Library, or, as we should say more 
accurately, the “ Library of the Surgeon-General’s Office, 
United States Army,” 1s one of the two or three largest 

f .adenal hanks in the world, and its growth 
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has Dtcu aw ----- : 
and, after the first thirty years, 1n 1960, It CONnturcH ve, 
350 volumes. To what size, at the end of the next thirty 
years, in 1890, we may see if grow we hardly venture to 
speculate ; but in 1883 it stood at about 60,000 books and . 
66,000 pamphlets, and took in more than 2600 periodi- 

cals; and yet a careful critic last year esti that for 

every hundred medical books that were In both the Wast- 

ington Library and the British Museum there were also | 
another hundred in each that were not in the other. if that 
be true, it would not astonish us to hear that for every.” 
hundred held in cotsmin there were itty or mere tn. the 
Bibtiodhege Natidiiile at Paris, which eee toot 40D; 
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* feast in either of them, The largest medical specialist 
Hbrary in England, that of the Medical and Chirurgical 
‘Society, cannot claim to be more than half the size of the 
‘Washington Library, or to contain many books that are 
not to be found elsewhere ; and it does not grow with all 
the rapidity of the New World 
For some time probably all seekers after the most 
difficult and most complete medical knowlege will have 
to turn to this “Index Catalogue,” and will trust that 
Mr. Billings may be able to go on year after year putting 
forth his modest quarto of 1000 pages, until six or seven 
years may see him at the end of his great work. 
A. T MYERS 





OUR BOOK SHELF 


Mémorvres de la Soczété des Sezences Phystgues et Natu- 
velles de Bordeaux. 3e série,tomei (Paris Gauthier- 
Villars, 1885 ) 


WE have frequently had occasion to direct our readers’ 
attention to the high-class memoirs which this energetic 
Soctety puts forth. The volume before us 1s one of a kind 
that we should like to see brought out by our own scien- 
tific Societies Under the title “ Niels-Hennk Abel, sa 
vie et son action scientifique,” it contains a full and most 
valuable sketch, by Prof. C. A. tele of Christiama, 
of the writings and life of one of the ablest and acutest 
mathematicians of modern times That the account is a 
full one will be evident when we say that the work 
occuptes 365 octavo pages it ts a translation in French 
from the original memoir, and 1s further enriched by a 
considerable appendix The labour of seeing the present 
form of the work through the press has principally fallen 
upon M. Houel, to whom the author warmly expresses 
his thanks Abel was born at Findo, Christiansand, on 
August 5, 1802, and died near Arendal on April 6, 1829, 
and was interred at Froland. 

The main body of the work consists of fifteen chapters, 
and the appendix occupies thirteen chapters more. His 
works, orginally edited by M Holmboe, the professor 
under whom he studied, were published in 1839, and quite 
recently a new edition was referred to in these columns 
We give two or three extracts which show the apprecia- 
tion of his powers amongst his contemporanes, an appre- 
ciation which has rather increased than decreased since 
his death foccyt writes of a deduction Abel had drawn 
as being “elle est au-dessus de mes éloges, comme elle 
est au-dessus de mes travaux” Legendre says, “il me 
tarde beaucoup de voir Jes méthodes qui vous ont 
conduit 4 de si beaux résultats , ye ne sais si je pourrais 
les comprendre, mais ce qu’'ll y a de sir, c’est que je n'a 
aucune idée des moyens que vous avez pu employer pour 
vaincre de pareilles difficultés Quelle téte que celle d’un 
Jeune Norvégien!” Gauss expresses similar views, and 
on hearing of Abel’s death, wishes for particulars of the 
life “de cette tate eminemment distinguée” We could 
easily add other extracts from Prof Bjerknes’ admirable 
record of the distinguished Norwegian’s life, which is a 
fitting companion to the before-cited edition of “the 
works,” but forbear Should any desire, with Gauss, to 
have his portrait, they will see here in the frontispiece the 

«known, to some of us, lineaments. 


Solid Geometry. By Perewal Frost, D.Sc, F.R.S. 
Third Edition. (London: Macmillan and Co., 1886.) 
If would have been superfluous to recommend the third 
edition of Dr. Frost's “Solid Geometry,” even sf the 
third edition had been merely a reprint of the second. 
“Te book has now taken its position alongside the very 
mathematical treatises in use, and requires “no 
What we have got to do with, however, is no 
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mere reprint: there ig once again presented to ws @ 
notable increase of matter—much more than a \ 
glance is hkely to detect—~and there has been considerabla 
improvement generally One change, y to the. 
studert’» advantage, is the careful graduation of the pro- 
blems at the end of each chapter, and the separation of 
them into groups There is still a lack of references to 
original memoirs, and though, apparently, the author 1s 
conscious of it, he needs reminding that it 18 not sufficient 
merely to say that this or that 1s due to Cayley, Chasles, 
or any one else Such incomplete statements serve onl: 
to give discoverers their dues; they do not assist the 
advanced and inquiring student. 

We have pleasure in learmng that an Appendix is 
about to be issued giving hints for the solution of the 
problems, but the pleasure 1s far more than counter- 
balanced by observing that the title-page bears no longer 
the words “Vol L,” the inference being that Dr. Frost 
tis followed the sad example of Thomson and Tait. 
There 1s no dearth of men willing and on the whole able 
enough to write mathematical text-books for beginners . 
those who could produce a volume to follow Frost's 
“ Solid Geometry ” are rare as white crows. When found 
—by press delegates—they should not only be made a 
note of, but coerced 


LETTERS TO THE EDITOR 


{Zhe Eadstor does not hold himself responsible for opinions ex- 
pressed by his correspondents, Nether can he undertake to 
reurn, or to correspond roth the writers of, rejected mans- 
scripts No notice ts taken of anonymous communications. 

(Zhe Editor urgently requests correspondents to heep ther letters 
as short as possible The pressure on his space is so great 
that 2 1s tmpossible otherunse to insure the a ance (ven 
of communications contaimnng interesting and novel facts.] 


Flora of South Africa 


No one, who ever spent much of the :mpressionable period of 
his youth at the Cape, that land of lowly plants with exquisite 
flow ers, —but will be vividly interested in the masterly description 
of those plants’ geographical regions of habitat, as giver by Mr. 
Bolus, per your reviewer, “‘J D. H,” on pp. 77-79 of your 
last week’s issue 

But what can either one, or other, of those gentlemen mean 
by saying of ‘‘the Natal region” that it is ‘‘ bounded on the 
east and south-east by the Atlantic” ' 

By the Indian Ocean if you hke; and then you have a ready 
means of conveyance for those ‘‘ Indian types of plants, both in 
genera and spewes” which the above-quoted authors say do 
abound along that eastern coast of South Afrca,—but which the 
Atlantic could never have brought to 1t 

There 1s, however, a further local difference in the qualities of 
the two oceans, of such overwhelming importance to all vegeta- 
tion, that [ wonder no mention appears of 1t in a Cape botanical 


es5a 

The Natal coast, for instance, on the east, 1s washed by a 
warm current from the equator, giving out so much steamy 
moisture that not only, as your article truly states, are there “the 
herhage- and bush- and tree-foliage greener, and aithren, 
larger” than elsewhere ; but there, in that region of lu y 
fed, densely growing plants, does game abound , there do Kaffir 
tribes congregate and establish their kraais , and thereto do Dutch 
Boers emigrate out of the old, dried-up, southern colony, and 
found new republics; while therein have we also, every few 
years, to wage successive wars either with them, or wifh Zalas 
or Amakosn tribes of various power, until British lives Beve 
hare sacnficed by thousands, and British money expetided by 

ons. : 4 

But the west coast of South Africa, blesa it, being washed by 
a cold caren ot the Atlantic coming from Antarctic seal, aad 
giving out little or no vapour, even under a nearly vertical’ cua, 
—can hardly but be, even just as it is, an arid desert, where only 
a few starving Boschjesmen wander miseratly up and dows,” 
existing perhaps on an occasional antelope, or roasted ante and 
age Paper and no one fights there for permanent —-~-~~*~- 
of the greund. ' 
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Now all this tone contrast between human society, 2% 
well as the flora, on oe one side, vertus the other, of Soushern’ 
Africa (ex: some details d 

, ion of the wind) ure due to the Indian Ocean 

to the air on the east coast an invisible, yet most 

potent qualitywhich the Atlantic does not confer on the western 

coast, ‘(Could there then be found 9 more expressive emblazon, 

suitable to the present day, for a cost of arms for one of the 

flourishing new Governments on the eastern side of South 

Africa, than a wet, and dry, bulb hygrometer pictured with both 

balbs marking 85°F , and with the surf of the Indian Ocean 
barre in the distance? C P1azz1 SMYTH 

'¥ 29 





The Composition of the Edible Bird’s-Nest 


As I have been much interested m the controversy concerning 
the composition of the edible bird’s-nest, and particularly m the 
bearing of Mr. Green’s investigations, which are given at length 
in your last issue(p 81), would you permit me to give the result of 
sosne observations I made on this subject in the Solomon Islands 
It will be remembered that it was the association of these nests 
with a so-called ‘‘fungoid growth” in the caves of North Borneo 
that led Mr. Pryer to consider that he had found the «ource of 
the mateneal of which the nests are made, a supposed discovery 
which led to the re-opening of the controversy (NATURE, 
vol. Xxx. p. 271). This low plant-substance was determined by 
Mr George Murray to be the result of the growth of a micro- 
scopic alga, a species, probably new, of G/eocapsa (Proc Zool. 
Soc., 1884, p. 532) 


In the Solomon Islands 1 w o obtain the edible 
nest sn one | a Atoll) since the bird usually frequents 
@ sea caves and cliff§ The nests were of infenor 


— and were for the most part composed of fibrous materials 
erived from the vegetable drift (the hushs of pandanus seeds 
especially), The gelatinous substance thickly incrusted the in- 
terior of the nests, and attached them tothe rock. The surface 
of a cliff m the vicmity of the cave frequented by the swifts was 

by a reddish gum-hke growth, which proved on exami- 
nation to be an ation of the cells of a protophytic alga 
about 1/2500 of an inch im size Unfortunately my specimens 
of this h have miscarried, but I feel assured that it is very 
similar to that observed by Mr. Pryer im the Borneo caves, 
samples of which, through the kindness of Mr George Murray, 
I had the opportumty of seeing at the British Museum. A 


simular growth 1s commonly to be found ensure the coral-lime- 
stone in this prow . It may be seen in all stages, the older 
portions being dark-coloured and rather tough, and the fresher 


portions being, as Mr. Pryer aptly remarked, like half-melted 
gum th. There are but few cells in the fresh alga, the 
mass ng apparent'y composed of cellular debris, immersed in 
a rather diffuent maternal, the whole somewhat resembling the 
third section given in Mr Green’s paper. 

That the sed ate are especially concerned in the pro- 
daction of the gelatinous nest-substance there can now be but 
little doubt, and the investigations of Mr Green have established 
the nature of its composition ; yet it 1s possible, and I make the 
suggestion with great diffidence, that a vegetable mucin, or a sub 
stance closely allied to this animal product, may be fuund in these 


plant-growths. H. B. Gupry 
98, Albert Street, N.W , May 29 





** Arithmetic for Schools ” 


fw Nature of May 20 (p 51) there appears a cniticism of 

6 Arithmetic for Schools,” m which your reviewer states :— 

cs the of gett arithmetical part of the book logical accuracy is 
with considerable success. Want of grasp is much 

more evident in the pert which deals with the applications. 
Then the division into subjects is strangely illogical, and slight 
snaccuracies of and eoccur, Is it really the case, 
for example, that rate of interest (p. 181) is totally independent 
of me?” These are very serious charges to make against a book 
ef the kind, and ought not to be made without very good rea on. 
Feviewer suggests the inferences (3) that the book is 

into parts, one of which contains the ‘ arithmetic,” 
the pther the “‘apphed,” and (2) that it is stated that rate of 
is solally independent of time, and as neither of these 
has any foundation in fact, it seems only fair to myself 


ie 


| VATURE: 





ependent on the soil and the: 


- i t Hy 
f. I 
‘ } Hee. 
ae 3 $ hag 


t 4 hae Mahe 


that your reviewer should be asked to quote cerbatins the cation , 


slight inaccuracies an which he beses his general statenient, 
onville and Cains College, ei 24° ~—SsJoun B. Lode’ * 
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SUNSPOTS AND PRICES OF INDIAN FOOD- 
GRAINS 





IN the volume of the Bombay Gasetteer which deals. 

with the province of Kathiawar, there is at page 317 
a long hst of prices of the principal food-grains at Bhav- 
nagar The hist contains, along with other information, 
the price of Indian millet for nearly every year from 178 
to 1882. This series of figures 1s long encugh to afford 
the means of testing whether there 1s any tendency, in 
India, for times of scarcity, and consequent dearness of 
food, to recur after more or less regular intervals of 
years, 

Ever since the discovery by Schwabe of the periodicity 
of the sunspots, and the further discovery by Sabine of 
the same periodicity in the vanations of the earth’s 
magnetism, there has been a growing belief in the minds 
of scientific men that the varying condition of the sun 
exerts a far greater influence on terrestrial affairs than is 
usually thought at all probable, and various investigators 
have traced, with more or less definiteness, a periodicity 
of eleven blag aloe with that of the sunspots—in 
the variations of the rainfall, 1n those of the temperature 
and pressure of the atmosphere, and in the frequency of 
storms, &c The late Prof. Stanley Jevons went so far 
as to express the opinion that even trade depressions 
are the remote effects of corresponding vanations in the 
condition of the sun. 

I am not aware that any attempt has hitherto been made 
to trace out any direct connection between the variations 
of prices in India and solar phenomena. The apparent 
hopelessness of the task bas probably acted as a sufficient 
deterrent, for although it may be reasonable to suppose 
that solar vanatrons influence the rainfall and other purely 
physical phenomena, yet it 1s well known that there are 
many causes of variation of price which cannot, with any 
show of reason, be attnbuted directly to the sun Such, 
for instance, are wars, the gradual increase of the popula- 
tion, variations in the quantity of money in use, changes 
in the total volume of trade, &c These circumstances 
complicate the problem very much, but it does not neces- 
sanly follow that it is hopeless to attempt to trace the 
possible influence of solar periodicity on the prices ; for 
there are statistical methods by which most of the dis- 
turbing influences can be approximately, if not entirely, 
eliminated Indeed, when these methods of elimination 
have been pany it may be found that the solar period:- 
city is more decidedly traceable in the prices than in the 
rainfall. for, in the one case, the produce of every field 
exercises its due share of influence in determining the 
price , while, in the other case, the quantity of rain actually 
measured 1s but an infinitesimal portion of the whole 
quantity which falls, and may therefore very imperfectly 
represent the total rainfall over the whole of a district. 

In considering a price in relation to the causes of varia- 
tion to which it is subject, it may be thought of as divide 
into portions, each portion being assigned to its ow! 
particular cause. What is wanted here 15 to se as 
distinctly as possible that portion which may be due t 
the variation of the influence of the sun from all the rest. 
But before any satisfactory attempt can be made to dis- 
tinguish that portion of the P abs variation which may be 
due to variation of solar influence from the portion dov 
to the average amount of solar influence and to othe 
causes, it 1s necessary to adopt some stan of com: 
parison which may reasonably be supposed free from sola 
effecta of a periodically variable nature. Now as thi 
physical state of the sun is known to > go through a com 
plete cycle of changes in 4 period of almost exactly clever 
years, the average price for any consecutive eleven year 





(edit Be aifected by the average amount of solar influence, 
and the difference between this a price and the 
actual for the middle year of eleven will be 
affected by the difference between the average condition 
of the sun and its actual condition in that middle year. 
This difference of price may also include the effects of 
other extraneous and non-periodic causes. Eleven years 

after the middle year just mentioned the sun will again 

be in its former condition, and a similar price difference 

for that year may be calculated, The same process may 

be carried on to the twenty-second, thirty-third, &c., years, 
and it will then produce a series of price differences 

equally affected by equal periodical solar influence. Non- 

periodic causes will, however, sometimes tend to unduly 

raise these price differences, sometimes to depress them, 

but on the average such disturbances will,in a long series 

of years, tend to balance each other, leaving the periodical 

portion of the solar influence outstanding. If, for instance, 

the years for which the calculations of the price differences 

have been made are those in which the sunspots are at a 

maximum, the average price difference will show how 

much prices tend to be raised or depressed by that con- 

dition of the sun which produces most spots. A simular 
series of calculations may be made for the years in which 

the spots are at a minimun, also for the intermediate 

years when the spots are increasing, and for those years 

when the spots are decreasing. A set of eleven average 

price differences, one for each year of the sunspot cycle 

of eleven years, will thus be obtained, and af, on arranging 
them in consecutive order, they show that prices are, on 

the average, decidedly high 1n those years when there are 
few sunspots, and decidedly low when the sunspots are 

numerous, or 1f they show any other decided and system- 
atic variation in the sunspot period, the conclusion will be 

that the sunspot cycle does really affect the prices If, 

on the other hand, the prices do not change in any system- 

atic manner 1n the different years of the sunspot cycle, the 
conclusion will be against the hypothesis of a periodical 
variation of the prices corresponding to the periodical 
variation of the sunspots 

There 1s one point of view from which this method of 

talang differences 1s open to some objection Suppose, 
merely for the sake of illustration, that the average price 

of millet throughout some particular sunspot period of 
eleven years is 50 pounds for a rupee, but that in the 
year of maximum sunspots the solar influence 1s such as 
to double the crop and lower the money price or raise 
the quantity price proportionately, that 1s, to 100 pounds 
fora rupee The price difference for that year would be 
50. If, however, by reason, say, of a more plentiful 
supply of money, the average price of millet for the whole 
of another sunspot period of eleven years 1s only 25 pounds 
for a rupee, and the crop in the year of maximum sunspots 
is, through solar influence, similarly doubled, the quantity 
price would only mse to 50 pounds, and the price differ- 
ence would be only 25, although the solar influence, which 
is supposed to have produced the change, is the same as 
before. The difference between the two results would be 
due simply to the more plentiful supply of money, not at 
all to a difference of solar influence. This shows that it 
is needful to adopt some modification of the method, 
which will allow for gradual changes in the amount of 
money in use, and other similar causes of alteration of 
price. Such a modification will be made if, instead of 
taking price differences, the actual price of the middle 
year of the eleven is expressed as a percentage of the 
average price. Expressed in this way, the percentage for 
the year of maximum sunspots in each of the above ex- 
ainpies would be 200, that is to aa in each case the 
number of pounds for a rupee would be 100 per cent. 
greater than the average number. 
‘Fable I. contains the Bhavnagar price list expressed in 


* * 


vighanl Gable the procs aie capréseod ie’ pownds 


ass a4 


for a 


NATURE, 


TO? 


rupee, If, therefore, the number for an in Table l 

is 125, i teeane that the number of Sood of grain. a, 
rupee is 25 per cent. greater than the cartes ‘ 
caer held average ; and if the number is 75 1t means 


number of pounds for a rupee is 25 per cent. less, 
In other words the excess above or the 


defect below 109 


shows how much eet cent. the number of pounds for a 
rupee is above or below the corresponding eleven-yearly 
average. 


TABLE I.—Percentages, Bhavnagar. 




















783 to 1793 66 sél43 (57\172 = 
1794 to ah S 1401163 145 | 73| 7 
1805 to 1815 79817] 97)139 38 
1816 to 1826 118/159) 162 7 
[827 to 1837 141, 98/137 7 
“3 to 18 91} §8|100) | 141 107| 66 
1849 to 1859 32| ~ 96)102/104/ 100: t 
1860 to 1870 103 $6] 52] 62 1o4] 92 
1871 to 188 '126, 126] 107 size 
182. . 
Means, including 

1863 to 1866 . 18) 73 
Means, excluding 

1863 to 1866 . 92| 73 
Smoothed means 118] 7 


The numbers of Table I. are arranged 1n lines of eleven 


numbers each, so that the numbers occurring at equal 
intervals of eleven years, beginning with 1783, all in 


the first column, those occurring at equal intervals begin- 
ning with 1784, all fall in the second column, and so on. 
Now if there 1s any decided tendency for high or low 
prices to recur at more or less regular intervals of about 
eleven years, the great majority of the high prices should 
be found in a few contiguous columns in one part of the 
table, and the great majonty of the low prices in a few 
contiguous columns in another part of the table. An 
examination of the numbers of Table I shows that thrs is 
the case, for in columns 9, 10, and 11, no less than twenty- 
two out of the twenty-seven numbers are below 100, and 
only five of them are above 100; while in columns 3 to 7 
the great majonty of the numbers are above 100, 

The average results are hte) at the foot of the table. 
They show that there 1s a decided tendency for years of 
high and low prices to recur, with some regulanty, in a 
period of eleven years, five consecutive years being good 
years, when money prices are below the average ; and the 
s1x following years being bad years, when money prices 
are above the average The years which give the highest 
average money price, or the smallest number of pounds 
for a rupee, are those in column 9. The average number 
of pounds for a rupee in those years 1s 27 per cent. below 
the eleven-yearly average. The years which give the 
lowest average money prices are those in columns 4, 6, 
and 7. The average number of pounds for a rupee in 
those years 1s about 17 per cent greater than the eleven- 
yearly average. There is thus an average difference of 
44 per cent. between the years of low prices and those of 
Bich prices: This percentage difference would have been 
considerably greater if the pnces had been reckoned in 
rupees for a fixed quantity of grain, instead of in pounds 
of grain for arupee. To show that this is the case it is 
only necessary to convert the three prices 117, 100, and 
73 regarded as pounds for a rupee, into their correspond- 
ing rapee prices, that is to say, into the number of rupees 
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prices: and money prices, it suffices for the purpose of 
guarding against te exccasons sprees that results 
out in quantity pnces are directly applicable to 


money prices. 

Having now found such remarkable evidence of 

y recurring periodical vanations of the price of t 

staple food-grain at Bhavnagar, amounting on the average 
to mare than 50 per cent of the average money price, it 
seems desirable to inquire whether similar variations of 
sap have taken place from year to year in other distncts, 

or this purpose I have selected from the various volumes 
of the Bombay Gazetteer all those price lists which extend 
over pentods of fifty years or more. These are for the 
districts of Ahmedabad, Kaira, Surat, Khandesh, Poona 
Biyapur, Dharwar, Belgaum, and Kanara, and to these i 
have adided Madras, for which station a long price list 18 
given in the Report of the Indian Famine Commission. 

The best way of testing whether any considerable por- 
tion of the variations of price in these districts can be 
regarded as regularly recurrent in a period of eleven years, 
corresponding to that of the sunspots, 1s to calculate the 
average eleven-yearly vanation by the method already 
apphed to the Bhavnagar pnces. These calculations have 
been made. The results are entered in Table II The 
corresponding average sunspot variation 1s also given. 
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In calculating the average sunspot vanation the sunspot 
numbers before 1811 have been excluded, partly because 
they are very much less reliable than the numbers for the 
later years, from lack of continuous observations, partly 
because the mean variation for the later years will be more 
directly comparable with the price variations, which, ex- 

in two cases, are deduced from the data of the years 

ing 1810. In calculating the sh Py eleven-yearly 

variations the data for the years 1863 to 1860 have 

excluded, ape at ole gue nears ri those stb 

prices were much rat the influence the 
American wat. 
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There is some irregularity in the eleven-yeasly price 
variations (especially in those for Dharwar and Belgaum) 
which can hardly be attributed directly to the solar in- 
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repeat the process on the new means. 
done, aud the results are given in 
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These smoothed results are graphically represented 
by the dots connected with black hnes in Figs. 1 to 10 
To show the effect of the smoothing process the orginal 
unsmoothed numbers, viz those of Table II , are graphic- 
ally exhibited over the smoothed curves by the dots 
joined with faint dotted lines It will be seen from these 
figures that the application of the smoothing process has 
got nd of almost all the irregularity At the same time 
it has somewhat unduly reduccd the range of the eleven- 
yearly vanations, The amount of this reduction may be 
roughly estimated by applying the same smoothing pro- 
cess to the eleven average sunspot numbers given in the 
last column of lable 11 This ha» been done in the last 
column of Table II] The results are curved in Fig 11 
The range of the onginal unsmoothed numbers 1s §2'9, 
that of the resulting smoothed numbers 1s 706, that 1s 
to say, the range of the smoothed numbers would have to 
be mcreased by 17 per cent. of itself to obtain the full 
range of the original numbers. From this it may be in- 
ferred that the range of each of the smoothed eleven- 
yearly price variations represented by Figs 1 to 
1Q 18 too small, and should be increased by about 17 
per cent. of itself to obtain the full range of the variation. 

the other hand, the extreme range of the unsmoothed 
numbers will probably be somewhat too great in most 
cases, because the data do not extend over a sufficient 
number of years to eliminate completely the effects of 
casual fluctuations The true mean range of the vanation 
caused by solar influence will therefore probably he some- 
where between the range of the unsmoothed numbers and 
that of the smoothed numbers. The ranges of both the 
unsmoothed and the smoothed variations are shown below 
for each district. The range of each smoothed variation 
increased by 17 per cent. of itself 1s also given, 
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Now these results reveal the remarkable fact that, amid 
all the apparently irregular Huctuations of the 
prices, there 15 1n every one of the ten districts a 
cal rise and fall of prices once eleven years, corre: 
sponding fo the regular variation which takes place in the 
number of the sunspots during the same 
also show that m seven out of the ten distnots the range 
of the eleven-yearly variation of prices lies between 40 and 
50 per cent. of the average price, and that in the remain- 
ing three districts the range hes between 20 and jo per 
cent, The ranges are greatest in those districts where 
scarcity and famine are most frequent, smallest in those 
which enjoy the greatest immunity in these respects. In 
Byapur and the neighbouring districts of Began and 
Dharwar the highest prices occur in the year of mimmum. 
sunspots ; in Madras, Poona, and Khandesh a year or two 
later; in Kanara, Kaira, and Bhavnagar two or three years 
later ; and in Ahmedabad three years later. The lowest 
prices occur 1n all the districts from three to five years 
after the year of maximum sunspots, that 18 to say, three 
years after at the southern stations, four or five years 
after atthe northern Buyapur and Poona are the first to 
show a very decided rise of prices, and this rise takes 
place in the year preceding the year of minimum sunspots. 
At all the other stations a very decided rise takes place a 
year or ‘wo later. 

From what has been said it follows that the intervals 
of time between the year of minimum sunspots and the 
years of highest prices are less than the intervals between 
the year of maximum sunspots and the years of lowest 
prices. This shows that the eleven-yearly price variations 
do not exactly correspond to the eleven-yearly sunspot 
variation The reason may be that on the occurrence of 
scarcity prices rise very rapidly, while on the return of a 
season of plenty they fall much more slowly, because the 
reserve stocks of grain consumed during a period of 
scarcity cannot be fully replaced until good crops for 
several successive years have been secured. If it were 
possible to obtain data showing the actual out-turn of the 
crops of each year, 1t would perhaps be found that the 
eleven-yearly variations calculated therefrom would corre- 
spond to the sunspot variation even more closely than the 
price variations correspond to it. 

In estimating the significance of these eleven-yearly 
variations it must be remembered that quantity prices, 
not money prices, have been dealt with, and that the 
corresponding money prices would show a much greater 
percentage rise in dear times, and a less percentage fall 
in cheap times than are shown by the quantity prices. 
Indeed, to a person accustomed to thinking of money 

rices the quantity prices are apt to be very misleading 
if the difference 1s not constantly borne in mind, as may 
be seen from the consideration that if the quantity price, 
that 1s, the number of pounds for a rupee, becomes 50 
cent. less, that is dearer, than usual, the corresponding 
money price 1s 100 per cent higher, whileif the quantity 
price becomes 50 per cent. more, that is cheaper, the 
corresponding money price 1s only 33 per cent. lower, 
From a money point of view, therefore, a fall of 50 per 
cent. in the number of pout for a rupee 1s much more 
serious than it seems to be, while a mse of 50 per cent. in 
that number 15 less advantageous than might at first sight 
be supposed. For financial purposes it would 
be best to convert the quantity prices at the beginning 
into their money equivalents, because it is impossi 
accurately to convert results (such as averages and the 
hke) worked out in quantity prices into 
results, expressed in money prices.' Such conversions 
always give a too favourable appearance as regards cheép- 
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of food in times of plenty ; and make the dearness of 
er times of scarcity appear far less serious than it 
3. 

of the most important practical results of this in- 
vestigation probably is, that it affords a certain aneount of 
power to predict variations of prices in the coming 
cycle. Gf course, until all those fluctuations 


wich appear at present to be subject to no law have been 
and reduced to order, if ever that should be 


obit 


possible, exact iction 1n any individual case is alto- 
gether out of question, but as there is a regularly 
eleven-yearly wave of prices running throug 


the irregular fluctuations and following the sunspot wave 
in the manner defined by the curves, it 1s possible to form 
an estimate of the general level of prices in the different 
years of the coming sunspot cycle. There 1s thus some 
reason for believing that the present period of low prices 
following the last maximum of sunspots, which appears to 
have occurred about the end of 1882 or early in 1883, will 
not last very much longer, a brisk mse of prices being due 
in the Deccan and in Madras five years after the sunspot 
maximum, that 1s, in 1887 or 1888, and in more northern 
districts a year or two later. 

This estimate will, of course, be subject to modification 
if it should be found that the sunspot curve is declinin 
towards its minimum more or less rapidly than usual. 
The last peniod of sunspots appears to have been some- 
what longer than the average, that 1s, about twelve years 
from the maximum of 1870 to that of 1882, instead of the 
norma! length of almost exactly eleven years, and the 

minimum may possibly follow the last maximum 
more guickly than usual. Fortunately, the sunspot 
observations are not the only indicators of this cosmical 
periodicity, for,as I have shown in a paper communicated 
to the Royal Society in 1884, the magnetic observations 
recorded at the Colaba Observatory afford far smoother 
and more definite indications of this periodicity than the 
sunspot observations ; and, what 1s even more important, 
the eleven-yearly magnetic variation precedes the sunspot 
variation almost exactly six months, so that the 
magnetic indications are given half a year earlier than 
those of the sunspots. FREDERICK CHAMBERS 

Bombay, Apri] 1886 
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SERIES of observations of Mars were obtained 
here in March and April last with a 1o-1nch silver- 
on-glass reflector by With of Hereford The powers 
employed were 252 and 475, but I found no advantage 
from the latter, which seemed too high for the purpose. 
As arule a single Jens magnifying 252 was amply suffi- 
crent, though there were several occasions when a power 
of about 350 would have been a decided acquisition 
The planet came to opposition on March 6, but during 
the first three weeks of March we had intense frosts, and 
it was not feasible to commence observations until to- 
wards the end of that month. The opposition magnitude 
of Mars was only 166, so that as regards apparent 
diameter the planet was far from being favourably placed. 
At the o tuon of 1877 the diameter was no less than 
a9"5. But at the recent opposition the north hemt- 
of the planet (which not hitherto been so 
examined as the south hemusphere, and does 
not exhibit so many striking features) was well presented 
for observation, the latitude of the centre of the disk 
being about 22° N. in March and April. 
markings seen were both numerous and diversified 
There is evidently a mass of detail on the planet, which 
is, however, most difficult to trace out in reliable charac- 
ters. Many faint hneaments reach the eye with sufficient 
35 tO 
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the delineation of their outlines, or to enable their rilasies 
positions to be correctly assigned. Only the'* “pores 
nounced features can be drawn satisfactorily. The 
diameter of Mars during the recent observations has-i& 
od Shee measure induced this uncertainty as to the ° 

aspect of the disk. Another cause is found in the 
rarity of really good telescopic i Not only must the 
atmosphere be pecuharly favourable to sharp definition, 
but there must be an absence of wind. A com 
system of markings cannot be made out under the fn- 
fluence of annoying vibrations. Moreover, this 
considered as a telescopic object, 1s far less sati 
than either Jupiter or Saturn, and this circumstance, 
with the other drawbacks alluded to, have given rise to 
that uncertainty, and to many of the discordances, in 
regard to the visible markings observed on his surface, 

y intention in the present paper 1s merely to describ 
Seana results, as a particular description would sc 

intelhgible without drawings Between March 23 anc 
April 30 the planet was examined on twenty-one evenings 
and a Considerable number of sketches were completed. 
During the period mentioned the weather afforded an 
unusual number of clear nights, and whenever the seein 
was fairly good the visible features were carefully noted. 
the results being afterwards compared with each other ant 
with former work in the same direction. My drawi 
correspond very closely anon. themselves, and there is 
a fair agreement in the main features with those depictec 
on the charts of Green, Schiaparelh, Knobel, and others, 
I have also compared them with the views given in Terby’. 
work on Mars and with Boeddicker’s drawings of 188 
and 1884 (with Lord Rosse’s 3-foot reflector) publishec 
in the scientific 7ransactions of the Royal Dublin 
Society, and find m many instances a substantial con- 
firmation. Some of the differences are larger than woulc 
have been considered probable, but experience has 
taught us that it 1s useless to expect uniformity in 
delineations of planetary details 

During the five weeks over which my observations ex- 
tended I saw no conclusive evidences of physical change: 
in any of the markings. But the period was too limted. 
and the circumstances affecting the review altogether to 
unfavourable, to enable me to speak definitely on this 
point. The shght differences apparent amongst m; 
drawings are merely such as were occasioned by change 
in local atmospheric conditions. On a bad might famt 
markings, previously distinguished, would appear obliter- 
ated, and on thoroughly good nights I saw delicat 
appearances which were utterly beyond reach on less 
auspicious occasions 1 amconvinced that these change: 
in the character of the seeing, exercise great influence on 
the distinguishable features of a planet , more so, 1n fact. 
than observers usually concede  Inferences of rea 
change are sometimes hastily adopted in consequence 
but they can only be substantiated after the most searchin 
examination and the most convincing proofs, 

The exterior edges of many of the well-defined seas o 
Mars are very brilliant, and their boundaries very de: 
finite. These bnihant outlying borders remind one o 
the light areas often abutting on the dark spots of Jupiter 
only in the case of Mars they are more extensive, mor 
permanent, and altogether dissimilar in form. ma’ 
instance a particular case of this bright bordering in the 
immediate region east of the Kaiser Sea on Mars. 
several occasions this was so stnking as to vie with the 
bright patch about the north pole. This 6 
extends several degrees east of the dark outline of the se” 
but 1s limited by a faint and irregularly-condensed mark 
ing extending northwards, with an inclination east, from 
the knot in Pee 290° just east of the north extrem 
of the Kaiser Sea as figured in Mr. Green’s chart. Thi 
marking runs over a considerable tract, and its cast ex 
tension underlies Davies’ forked bay and Burton Bay, t 
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4 one of the “canals” of Schiaparelli. This 
ut pega which is not inchided in Mr. Green’s 
‘> ap, be identical with the network of dark narrow 
x seputice terured in this region by Schiaparefli in his chart 
‘ for and February, 1882. It is also more or less 
ly shown in some other drawings, notably on one 
> ~ by vt a which forms No. 17 in Dr. Terby's 


phy. : 
~ Aa to the Kaiser Sea, it appears very faint and narrow, 
' if not really broken, in the region some 10° or 15° south 
;, Of its north extremity. This peculiarity is well drawn in 
Herr Boeddicker’s drawings of December 27, November 
19, and December 26, 1881 (Nos. 11, 13, and 14) in the 
scientific Zransactions of the Royal Dublin Society for 
December, 1582. Consulting other drawings I cannot 
find that this feature is sufficiently indicated. It 1s obvious, 
however, that it would only be well detected when placed 
near es apparent centre of the disk as during the recent 

sition. 

. Knobel’s drawings in 1873 (Monthly Notices, vol. 
ii., facing p. 476) generally with mine far closer 
than those he has peas in the Memoirs, vol. xivu. 
part ii., 1884. I always see Knobel Sea on Green’s chart 
separated on its south side from the fainter curving band 
running east, as in the sketches Nos 6, 7, 8, and 9, 1873 
This break 1s not depicted in the subsequent drawings of 
1884, so that the appearance has either been subject to 
actual variation of aspect or the difference of inclination 
has originated the want of uniformity. Probably the 
latter is the real cause, for the inclination of Mars 1n 


we 


é 
‘ 
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and May, 1873, was nearly identical with that of 


alate and April, 1886, and it is for these periods the 
drawings are so nearly alike in their more conspicuous 
forms. Isee the northern boundary of Knobel Sea dis- 
tinctly separate from the dark longitudinal strip imme- 
diately contiguous to the north polar cap The drawing 
No. 12, May 19, 1873, by Mr. Knobel, portrays the leading 
features of this region much as I have more recently ob- 
served them. In 1884, Mr Knobel delineated the whole 
mass of shading outlying the north pole as blended unmter- 
ruptedly, but these differences are unquestionably due to 
the changes of inclination, which must necessarily mtro- 
duce such discordances into the apparent forms of the 
markings as observed at different epochs 

As to the canal-sha features of Schiaparell, first 
seen in 1877 and 1878, and sada asd confirmed, J 
have distinguished a large number of appearances highly 
suggestive of such a configuration, but the Italian 
drawings made during the three months from Oc- 
tober, 1881, to February, 1882, give them a definite cha- 
racter, and (apart from their duplication) a straightness 
of direction and general umformity of tone which my 
observations do not confirm. The more delicate and 


complex markings on the planet appeai to my eye, under 
circumstances, as extremely faint, linear shadings 
with evident gradations in tone and irregularities oc- 


casioning breaks and condensations here and there. If 
they existed under the same aspect and with the same 
boldness as delineated by Schiaparelh, they would have 
been readily detected here whenever the seeing was fairly 
these objects are referred to as readily observed 

the 8-inch refractor of the Milan Observatory m Feb- 
pe 1882, when the pacers diameter was only 13”. The 
duplication of these lines was also traceable under the 
same unfavourable conditions, The wonder is, not that 
the eminent Italian astronomer has discovered such a 
snarvellous extent of curious detail on this planet, because 
this vers unquestionably exists, though scarcely in the 
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and varied that they are far from being adequately 
sented ca etting oa. In pata seoione the dick te 


$0 vari ve a mottled appearance. 
lines, “ot and bright spaces are so thickly inter: 
spersed,*arid so difficult to observe with sufficient steadi- 
ness to estimate their positions and forms, that I found 
it impossible to make thoroughly satisfactory drawings. 
Ano er has to be content with endeavours to depict 
the more prominent marks only, and even in connection 
with these there 1s always some element of uncertainty. 
The rotation-period of the planet 1s, however, so slow, 
the hourly rate being only 14°°6 in comparison with 367 
in the case of Jupiter, that plenty of time is afforded for 
drawing the leading markings before they show a dis- 
placement obvious to the eye. In addition to this a 
drawing of Mars may be made to rest on several succes- 
sive evenings of observation if the observer comes 37°4 
min later to the telescope on each occasion. In re 
to Jupiter the difficulty of suitably drawing the 6 18 
far greater, though they admit of more ready observation. 
The rapid rotation of this planet displaces objects in a 
few minutes, and makes 1t rmperative that the work both 
of observing and charting should be very hastily per- 
formed ; and it 1s not feasible in this case to base a sketch 
on observations of following nights, because the mariangs 
are influenced by different velocities, and suffer 
relative displacements even at short intervals of tume. 

Dunng the past few months the north polar os of 
Mars has been very bright, sometimes offering a ing 
contrast to those regions of the surface more feebly re- 
flective. Some of the other parts were also notably 
brilliant. These luminous regions of Mars require at 
least as much careful investigation as the darker : 
for 1t 1s probably m connection with them that physical 
chan if at nt operating on the planet’s surface) 
mey definitely observed. In many previous drawings 
and descriptions of Mars sufficient weight has not been 
accorded to these white spots 

Many of our leading treatises on astronomy attribute a 
dense atmosphere to Mars, but nothing has been observed 
during my recent observations to corroborate this theory. 
It seems to me far more plausible to assume that the at- 
mosphere of this planet 1s extremely attenuated. The 
chief spots are invanably visible, and the phenomena 
occasionally observed are rather to be imputed to the 
vagaries of our own atmosphere than to that of Mars. 
Jupiter and Saturn are doubtless enveloped in dense 
vapours shrouding their real surfaces from terrestrial 
eyes Their markings are atmosphenc, though in some 
cases very durable, and constantly undergoing changes of 
aspect and displacements of position by longitudinal 
currents. On Mars a totally different nature of things 
prevails. Here the appearances descned are absolute 
surface markings displaying none of the variations which 
are So conspicuously rae ger he in the markings on Jupiter. 
It 1s probable that many, 1f not all, the changes sup 
to have occurred in the features of Mars are simply at- 
tributable to the constantly varying conditions under 
which the planet has necessarily to be observed. Were 
the circumstances of observation more ¢quable there 
would be much greater unanimity amongst observers. of 
this mteresting object. It seems to me that the very 
pronounced character of the markings and their 

ncy are quite opposed to the idea that the t 
18 surrounded by a dense cloud-laden atm 
W. F. Denning 
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an under which itis represented, but that | 44. CORNU ON THE HYDROGEN FUNCTION 
\ — shonkd have observed its more complex and’ difficult OF CERTAIN METALS* 
\ vey Pes when Mars was s0 HEN we examine on different 
wadapourably situated for observations of this critical 
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.’ Wit aurface markings of this planet are so numerous 
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groups of lines which periodicall with 

Ww 

@ particular regularity, we find that these groups belong 
* Translation trom an articte in the Journal de Phyalgue. 
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Category of these which reverse them- 
selves ; for some are reversed and the others are on the 
point of being so. For the same metals, the reversals are 
more or less complete according to the conditions of the 


precisely to the 


experiment, and for different metals accordiay to their 
chemical and physical properties. 

The law of distribution of these groups presents another 
cemmon character relatively to the successton of distances 
and intensities : the lines get nearer together towards the 
more refrangible end, and diminish in intensity. This cha- 
racter ts much the more striking when the number of 
reversed lines is considerable, Iocan the field on 
which appear is more uniform. It seems that with 
the ¢ of temperature the spectrum tends towards 
a ey Nae of a continuous bnihant background despoiled 
of ali except the regular series of the self reversing 
anes. It is to this constitution that I wish to draw the 
attention of observers. 

The number of metallicspectra capable of giving a regular 
seriesof spontaneously reversed lines on a continuous back- 
d is considerable ; but the most beautiful series that 

have observed were supplied by two metals which one 
could scarcely have anticipated, from a chemical point of 
view, to find side by side ; these are aluminium and thal- 
lum, whose equivalents are at the extremity of the hst 
of those of the simple bodies. The diagram gives an 
idea of the distribution of these reversed lines ; one sees 
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that form m e¢ach spectrum a series of dowblets fab 
pron condideas of distance and. taesuly ghee 


ve. ; 
I shall not stop to indicate the fruitless trials of numnexi-: 
cal calculations that I have taken in hand in order 40 
represent each of these series by the substitution of the 
series of entire numbers in a simple function; I may add 
that I had given up these researches until the di 
of Dr. Huggins on the s of white stars 
my attention to this subject. 
: — spectra present, in ae i common series of _ 
mes, that is to say, reversed, in ecisaly 
conditions of distance and intensity which chavactesios in 
metallic spectra the spontaneously reversed lines: they 
prolong the series of well-known lines of the spectrum of 
drogen, C, F, G,& One could then foresee that the 
whole series belonged to them ; that is what has since 
been confirmed by Vogel, though this result 1s still not 
uite certain, The interest of this identification was guch 
that I sought to prove it myself, which I could not realise 
till lately The experiment is not without difficulty ; but 
i taking more minute precautions to get nd of all im- 
purity in the hydrogen, 1 have seen the impunty lines 
obliterated, and finally { succeeded in obtaining phote- 
graphs showing the series of star-lines in all their purity. 
The spectrum of hydrogen is placed on the first line mn 
the above diagram: the comparison has been rendered 





Dascairtion or THE DiacRAM ~ The graduations define the hnes according to their wave-lengths. ‘The first line represents the dark lines of the violet and 
Tum of aluminiurs (electric 


tiltra-violet spectra of the white stam. second represents a dow 


of the dra 


wing has been chosen in a manner to make (s and 4 coincide with the homo 


ble sennes of inverted Innes in the ultra violet 


ous lines of the first senes (first hina of each 
replaces the 


arc), The acale 
Soublet) One could have operated in the same way with the second senes (second lines). This mode of representation adyvantageou 


namerical tables, showing the verification of the two empinc formulas— 


First series eed ms ‘oi 


Second SCTICE nee « 


which gi length of th f each | function of the wave-length 4 of 
pare ge rehics aot the wxdes ob ihe exper imental errr? The third hne represents a double senes of inverted lines in the altra- 


and the observation 1s of the order of the ex 


violet spectrum of thallium (electric arc) The scale of the drawing was chosen like the one above , the empiric formulas which represent 


sevics are — 


vee wee hy 547 G0 +0 43783 4 
da = 47 18 +o 43678 A 
the corresponding line of hydrogen, the difference betwean the 


~~ 


two 


Ay = 94 61 + 0 197764 


A, 2111 35 +0 75294 4 


i the choice of scales showing intuitively the | play the principal part in these studies: the result then 


easier by 


identity of the law of distribution of Imes in the three ' appears to constitute a first step towards the solution of 


We might compare in the same way the more complex 
groups, like magnesium, zinc, sodium, &c. ; the only diffi- 
culty is to establish the agreement of the groups , we do 
this mmmediately by a quite simple graphic construction. 
We arrive at the following statement, which resumes the 
whole of my researches In the metallic spectra certain 
series of hnes, spontaneously reversed, present sensibly 
the same law of distribution and intensity as that of the 

Imes. 

It is not necessary to dwell on the importance of this 
relation: it makes evident the existence of a law which 
ig general relatively to the emissive powers of incandes- 
ceat vapours, and, again, it shows that this law of suc- 
cession of spectral hnes, common to so many seems 
to be expressed by the help of the same function, which 
one might call the fanction, which should 


the great problems which the spectroscope brings on for 
solution R. 


VEGETATION OF SOUTH GEORGIA 


N Tuesday, January 17, 1775, Capt. Cook Janded on 
O this tee island, which is situated about 1000 
miles east of Cape Horn, in about 54° S. lat. and 97° W. 
long ,and took possession of it in the name of Ki 
the Third, after whom he named it. Capt. Cooke landed 
three different places, and the ceremony of adding theisiand 
to the British dominions, he informs us, was performed 
under a waving of colours and a discharge of small arma, 
Whether any British subject has ever set foot on it since 
that day I know not; but the d of the jsland- 
by its famous discoverer was not i to tempt ome 
to go out of his way with that object in view. 


Fawr 3, 1886] 


only as far south of the equator as York is north of 
ite. (eeorgia is covered, in the higher parts at least, 
with permanent snows and glaciers, and 1s altogether of 





_ most wild and desolate aspect. ‘e masses of ice were 
sentinually breaking off from the ndicular cliffs and 
into the sea with a nouse like cannon. “ The inner 


yarts of the country,” says Cook, “ were not less savage 
and horrible. The wild rocks raised their lofty summits 
an ns ub lost in the clouds, and the valleys lay 
with everlasting snow. Not a tree was to be 
seen, nor a shrub even big sienes to make a toothpick. 
only vegetation we met with was a coarse strong- 
grass growing in tufts, wild burnet, and a plant 

tike moss, which sprung from the rocks.” 

Animal hfe, however, was more abundant. Seals were 

lentiful, and the penguins the mk ever seen by Cook; 
some which were taken on board weighed from twenty- 
nine doa t pounds. Enght kinds of “oceanic birds” 
are enumerated , and one, a yellow bird, was found to be 
delicious food. All the land birds observed were “a few 
stnall larks.” From Cook’s narrative it appearsthat Forster, 
‘he botanist, was one of the landing party, hence 1t might 
have been expected that few flowe-ing plants would have 
wecaped observation, especially as the visit was made in 

, the midsummer of the southern hemisphere. 

orster himself states (“Observations made during a 
Voy round the World,” p. 16) that South Georgia 1s 
an isle of about eighty leagues in extent, consisting of 
high hills, none of which were free from snow in the 
middle of January, except a few rocks near the sea. And 
he adds that there was no soil except in a few crevices of 
che rocks 

No further information respecting this island has 
deen published, so far as I am aware, until since the 
Jeturn of a recent German Expedition, which made the 
island one of its stations for meteorological and other 
dbservations, When collecting the materials to illustrate 
-he flora of the very much broken coldest southern zone 
of vegetation for the “ Botany of the Chadleager Expedi- 
tion,” I had to be content with Cook and Forster’s very 
meagre accounts of South Georgia; but from the pub- 
lished northern limits of drift ice in different longitudes 
in the southern hemisphere, it was not expected that 
South Georgia povsessed much more than the scanty 
flora they attributed to it, though Macquarie Island, in 
the same latitude, and nearly in the longitude of New 

and, was known to support a comparatively luxunant 
vegetation, Dreary and barren as it 1s, however, South 
=eorgia is not so bad as it has been painted. The 
afficers of the German Expedition spent nearly a year on 
he island, and appear to have explored it thoroughly, 
iotanically and otherwise During this period the atmo- 
¢ pressure was subject to extraordinary fluctuations, 
extremes exhibiting a difference of 64 millimetres, or 
a fraction over 24 inches, while the range of temperature 
during the same period was only 48° Fabr., or in round 
numbers, from 8° to 57° Fahr.; thus showing the 
Ng-point to be nearly midway in the range. The 
actual mean temperature of the year was 35°06 Fahr. ; of 
une, the coldest month, 25°6 Fahr.; and of February, 
he warmest month, 41° Fahr. 

With to the flowering plants collected in the 
sland by r. Will, one of the officers of the Expedition, 
ve are indebted to Dr. Engler for an enumeration of them 
n his Zahrbucher, vol. vi. p 281, They are thirteen in 
amber, and their general distribution is so extremely 
nteresting that I may be pardoned for giving it in 


(i) "Ranunculus d&ternatus, Sm. (Ranuncul _ 
a nvr, Tristan Whcuabs (?) me 


48) Gelebanthus subulatus, @Urville tla 
Geaepy Campbells Inland, New Zealand: snd Aine of 
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Colobanthus crasstfo hus, @Urville (Caryo llacest). 
—Foaga apd Flan vay tone aan 
4 @ fontana ortulacez).— Marion, : 
Kerguelep, Campbell’s Island, and widely dca 
(a) Adobe adscendens, Vahl. (Rosacezx). —~ Fuegi 
eee Crosets, Kerguelen, Macquarie Islands, and New 





(6) Acana levigata, Ait. (Rosacex) —Fuegia. 

(7) Calittriche verna, \. var. (Haloragex).—Fuegia, 
Marion, Kerguelen, Heard Islands, New Zealand, and 
widely diffused. 

(8) funcus nova-seatandia, Hook. f. (Juncacez).—New 
Zealand, 

(9) Rosthoura magellanicau, Hook. f. (Juncacexz),— 
Andes, Fuegia, Falklands, and Campbell’s Islands. 

(10) Asva antarcisca, Hook. f (Graminez).—Fuegia, 
Falklands, South Shetlands, and Kerguelen Island. 

(11) Phleum alpinum, L. (Graminezx).—Magellan’s 
Straits, and widely dispersed in the cold regions of the 
northern hemisphere. 

(12) Festuca erecta, D’Urville (Graminez).—Fuegia, 
Snee teks th k. f. Dactylis cas pito 

13) Poa cllata, Hook. f., syn. S Ces pitosa, 
raw (Graminez) —Fuegia and Yriiands 

From the collector’s remarks, sprendes by Engler to 
each species, it appears that some of the foregomg plants 
flourish luxunantly m South Georgia, especially the 
species of Aceua (the burnet of Cook's narrative), and 
A:ra antarcteca and Poa flabellata, The Ranunculus 
was abundant by the side of a stream and elsewhere, 
and Colobanthus subulatus (doubtless the moss-lke plant 
mentioned by Cook) formed large tufts on the south side 
of the hills. Nine out of the thirteen plants in South 
Georgia are also found in the eastern part of this 
southernmost zone of vegetation from Kerguelen to New 
Zealand, taking these islands together. One, Funcus 
nove-sealandie, had not previously been found in what 
may be termed the American part of the zone; but, as 
Prof Buchanan, to whom Dr Engler submitted the 
South Georgian specimens, remarks, this 1s so nearly 
alled to the South American Juncus stzpulatus that it 
may be cited as another instance of representative and 
closely-allied species in the American and Australian 
regions. 

rhus are we gradually obtaining a knowledge of the 
vegetation of the detached fragments of the Antarctic 
flora , yet several islands are still quite unknown bota- 
nically or only very imperfectly. Concerning Di 
Alvarez, or Gough Island, situated about 4° south of t 
Tristan d@Acunha group, we know nothing except that 
the vegetation 1s said to be similar to that of Tnstan 
d’Acunha, and to include PAyésca niteda, the only arbor 
eous member of the latter flora. Then there is a group of 
islands, including Lindsay, Bouvet, and Thomson, in 
about the same latitude as South Georgia, but 35° east- 
ward, of which nothing 1s known botanically. 

W. BOrvinG HEMSLEY 





NOTES 


Tu Visitation of Greenwich Observatory takes place on 
Saturday next. 


THE Ladies’ Sos at the Royal Society takes place on the 
evening of Wednesday, the 9th mst. 


Tue honour of C.M.G. has been conferred on Mr. Charies 
Meldrum, Director of the Royal Alfred Observatory, Mauritius, 


THE explosion of the 43-ton gan has led to the appointment 
of a Commuttee of Inquiry, in which the name of Mr. Anderson 
is conspicuous by its absence, although surely no greater authority 
on the poimts at issue exists, A year ago, in his important lectures 
at the Society of Arts, be drew attention to the want of relation 
yr. ¢f tien eed ys oon: ond nr fieted dd’ “tong, 
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Srm Berwwarp Sauvzison, i.P. ., and Mr. Philip Magnus, 
of the City Guilds of London Institute, have been appointed by 
the Education Department English representatives at the Inter- 
nations! Congress an Technical Education, to be Nell at Bor- 
dtaux in September next. 


Pror. Frowgr, the Director of the Natural History Depart- 
ment of the British Museum, has allowed the soologi- 
cal collections made by Brigade-Surgeon J. E. T. Aitchison, 
C.LE., the naturalist lately attached to the Afghan Delimitation 
Commission, to be placed on view temporarily at the South 
Kensington Department. To those mterested in the zoology of 
those regions and in the geographical range of species, a view 
of these collections in their entirety will be found most interest- 
ing. ‘We believe that at an early date this collection will be 
broken up to be sent to India, and distributed to various 
museums and countries, and that it is only local:sed here until 
such time as a report on its details 1s furnished to the Govern- 
ment of India. 


Mr, NicHoLson has been appointed Curator of Kew 
Gardens, in the room of Mr. Smith, resigned. Mr. Nicholson 
has been one of the chief assistants at the Gardens for some 


years. 


A sexes of Conferences on the ‘‘ Mineral Resources of the 
Colonies and India” will be held by the Geologists’ Association 
in the Colonial and Indian Exhibition on Saturday afternoons, 
commencing at 3pm. After the reading of the paper there 
will be a discussion, terminating at 4.30. The Conference will 
then adjourn to the Courts, where further explanations of the 
exhibits will be given. The first meeting will be on Saturday 
next, when an address will be given on the Mimeral Resources 
of India and Burmah, by Prof. V. Ball, F RS , Sir Richard 
Temple will preside. The arrangements for succeeding Satur- 
days are as follow :—June 19, South Africa, by Prof T R. 
Jones, F.R.S ; Sir Ch. Millsin the charr July 3, Canada, 
by Dr. A. R. Selwyn; the Marquis of Lorne in the chair 
July 17, New Zealand, by Dr. J. Von Haast. July 24, 
Australia, by Mr. F. W. Rudler. There will probably also be 
a lecture by the President of the Geologists’ Association (Mr 
W. Topley), on the Coaling Stations in Relation to the Fuel 
Deposits of the Empire ; but the date of this is not yet fixed. 
Conferences of the Anthropological Institute on the Races of 
the British Empire will also be held in the Conference Hall of 
the Colomal and Indian Exhibition, The first was on Tuesday 
on the Races of Africa. The others are -—Monday, June 7: 
Races of America (West Indies). Tuesday, June 22 Races of 
Australia. Tuesday, June 29: Races of New Zealand, Fij1. 
Teesday, July 6: Races (Aboriginal) of India. Tuesday, 
Jely 13: Races of Ceylon, Straits Settlements, Borneo. The 
chair will be taken at 4 p.m. The memoirs read and discussed 
in the Conference Hal! will be illustrated by selections from the 
exhibits. Afterwards, but not later than 5 o'clock, the Confer- 
ence will adjourn to the Courts, and there inspect and hear 

ions of the remaining exhibits connected with the 
salsject of the day. 


Tue Lick Trustees liave decided to purchase from Messrs. 
Feil and Mantois 2 36-inch crown disk, which was made by 
them at the same time with the crown disk of the objective now 
in the hands of the Clarks. The Clarks “‘have received the 
order to figure this disk as a third (photographic) lens for the 


large objective.” 


A curious phenomenon, the Scofsmas reports, was witnessed 
at Stonehaven on Sunday afternoon, May 23. At intervals, fust 
below and after high tide, without any apparent cause, the water 
~tamm the anuet rose and fell from 10 to 18 inches at a time, the 
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subsidence leaving as tnuch as 1§ to 18 feet of the vl 

The disturbance continued for three hours, commencing at pat’ 
half-past 4 o'clock. There was no wind, and the sea was quite 
smooth, but the water advanced end retired with a speed equal 
to the run of a large river during a spate, and caused eo much 
commotion in the harbour that the fishermen had to secure their 
boats with extra moorings to prevent damage being done. In- 
deed, 1t is seldom that there is so much commotion in the har- 
bour, even during stormy weather. It is surmised that the 
phenomenon was due to some eruption or subsidence in the #ea 
bottom, 


Tue Executive Committee of Aberdare Hall, Cardiff, has 
issued a most satisfactory report of the progress of Aberdare 
Hall during its first term Seven students were entered when 
this Hall for lady students was opened in October 1885. Two 
of these are studying for the Intermediate Science Examination 
(London University), one for the Intermediate in Arts, and foor 
for the Matriculation Examination. Two scholarships tenable 
at Aberdare Hall were awarded. At the beginning of the next 
session several Jarge scholarships and many exhibitons will be 
offered for competition at University College, Cardiff, and three 
exhibitions tenable at Aberdare Hall. The institution deserves 
every encouragement. 


Tue New York Assembly has passed the Bill providing for 
the appropriation of 20,000 dollars anoually to the Metropolitan 
Museum of Art and the American Museum of Natural History, 
in order that they may be kept open to the public, free of 
charge, on Sundays. It 1s expected that it will soon be 
favourably reported by the Senate Committee, and become 
law. 





UP to Saturday morning the accounts from Catania were re- 
assuring , the flow of lava was much slower and was rapidly 
cooling, and Nicolosi was considered almost safe. But at 4 p.m. 
a fresh outpour of Java manifested itself, and flowing over the 
earlier stream which had ‘partially hardened, it again menaces 
Nicolosi and Belpasso. At915 pm, the lava stream which 
threatens Nicolosi showed a front 180 metres wide, from 6 to 
10 metres high, and was moving at the rate of 10 metres per 
hour. According to latest reports the eruption is as active as 
ever. 


ON Apnil 28 2 lovely mirage was seen at about noon at Oster- 
sund, in Northern Sweden In the south-west, above the Storsjo, 
a great lake, the lofty Oviks Mountains, covered with snow, 
were seen reflected on the sunht clouds Below them was a 
dark broad belt of forest sloping down to an ice-covered lake, in 
which some woady islands could be seen. At the beginning the 
western sky was clear, but gradually a dark bank of clouds 
rolled up, at last obscuring the mirage, but it reappeared several 
times when the sun broke through. 


Mr. PENHALLOW, who has resided for some years in the 
service of the Japanese Government in Yezo, contributes to the 
Jast number of the Canadsan Record of Science an article on the 
physical characteristics of the Amos. Referring to the many 
contradictory reports as to the great hairiness of the Yesoines, 
his conclusion is that, although there are many exceptions, they 
generally possess a more than onlinarily hairy body, enough 60. 
at least to make them deserve the epithet of ‘hairy Karties.” 
The bushy appearance of the hair and beard is doubtless dne as 
much to the fact that the men never shave and seem rarely even 
to clip their beards, as to avy natural excess of growth. The 
Aino of Saghalien offers a striking deperture from the rule of 
hairiness which essentially characterises the Yersoine ; and thig’ 
would appear therefore not to be a race characteristic, but to be 
due to the peculiar and widely different conditions of life, ra 
and expomire to which these people have been subjected. Frowh 
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ty peneidereable number of niegsurements, Mr. Penhallow sux- 
paises the physical characteristics of the Ainos as follows :— 
forehead is usually high, though narrow ; eyebrows heavy 
and overhanging ; nose somewhat inclined to flatness, though 
feat. fittle more vo than in Europeans; mouth wide, but well 
formed ; chin well formed and medium size; eyes straight, 
brown, and dull ; cheek-bones inclined to be prominent ; facial 
angle high, the mean of the measurements giving an angle of 
#a°; the body is compact, well built, and muscular; much more 
than ordinarily hairy, skin of light colour, comparable to that of 
Horopeans, and the average height is about 5 feet 2 inches. 
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THar frogs have a formidable enemy in the common mouse 
is evidenced by the following incident. A correspondent, Mr. 
W. August Carter, of South Norwood, states that he observed, 
a short time since, several mice pursuing some frogs in a shed 
which was overrun with these reptiles The alacrity of the 
latter, however, rendered the attacks of the mice futile fora 
considerable penod. Again and again the frogs escaped from 
the clutches of their foes, but only to be recaptured, severely 
shaken, and bitten. The energy put forth by these reptiles was 
so great that they actually swayed their captors to and fro in 
their efforts to wrest themselves from their grasp At length 
the wounds inflicted upon them rendered the frogs incapable of 
further resistance, and they were casily overpowered by the 
mice, which devoured a certain part of them. 


IN a lecture recently delivered before the Scientific Society of 
Bamberg, Dr. Hartwig, the Director of the new Astronomical 
Observatory there sketched out the future work of that insti- 
tution. It was well, he said, that an observatory should 
devote itself to some specialty, with which its name would be 
associated, as that of Pans was with the determination and 
mapping of the fixed stars, Greenwich with the movements of 
the moon, Vienna with comets, and so on In a similar way 
Bamberg would occupy a certain limited field, and labour there- 
in, In the first place it would undertake the systematic investi- 
gation of the parallaxes of the fixed stars, a work which had 
already been partially performed at the Cape Observatory for the 
southern, and at Newhaven in the United States for the northern 
hemisphere. Bamberg will be provided with a new 7-1nch 
heliometcr, the Jargest of its kind at present in the world, 
although the Cape Observatory will shortly be provided with one 
of the same size ‘The present Cape heliometer 1s a 4 inch, and 
that at Newhaven a 6:nch one Dr Hartwig said that this 
7-inch hehometer 1s at present the finest mstrument known to 
astronomy. He pointed out that at present the parallaxes 
of only eight or ten fixed stars were calculated, while about 
three thousand remain to be done, and this, he said, would take 
a single qualified observer more than thirty years to accomphsh, 
He hoped that as Leipng and Gottingen were about to be pro- 
vided with heliometers, they would participate in the work, so 
thet in a comparatively short time we may obiain a more 
accurate notion of the distance of many fixed stars and of their 
grouping in space. Another work which Bamberg would under- 
take ix the investigation of the physical libration of the moon— 
& problem that has been studied at Konigsberg since 1845, and 
in Strasburg since 1870, After describing at some length the 
jastraments with which the new Observatory is provided, Dr, 
Hartwig concluded by assuring his hearers that with these an 
obrervatory would be established which would take a high place 
amongst existing astronomical institutions, and which would be 
excelled in Germany by the Observatories of Strasburg and 
Potedam alone. The Bamberg Observatory, it should be stated, 
owen its existence to the muanificence of a private individual, the 
late De. Reomeis, « member of the Scientific Society of 
| Ramntiong, 
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Tue Darling Downs Gasete of March 20 describes some - 
recently discovered caves fifteen nifles from Rockhampton, 
Queensland. <A party, headed by Mr. W. M‘Tlwraith, of the 
Rockhampjpn, Natural History Society, recently visited the 
caves. From some wells on the route they saw the peaks of an 
uncommon range of hills. *‘They stand up in a fine sharp profile 
hke the pinnacles and turrets of a stately Gothic pile. The 
vestibule of the wonderful structure is formed by an immense 
chasm in the rocks. Two walls of limestone or marble rock set 
1 an acute angie rise on either side to a height of about 60 feet, 
and converge in front at a higher elevation. At 9 o’clook at night 
the party began exploring, and after clambering over a mass of 
detached, sharp-edged, pock-pitted rocks, got imto a rocky 
chamber Its walls were beautifully white m parts, and show 
the rock to be of limestone formation. They visited in succes- 
sion caves of different dimensions, and named one the ‘ Chinese 
Joss-house.’ It is a little recess off the passage ; the walls are 
beautifully white, and stalactites and stalagmites unite to form 
beautiful pillars, the whole being wonderfully beautiful, remind- 
ing the visitors of Chinese ivory carved work In the morning 
they continued their exploration, wandering through numerous 
passages, and crawling and slipping till they came to a large 
cavern, In one of the passages the bats extinguished their 
candles, and they returned to the upper regions They then 
saw daylight streaming from the opposite side of the mountain, 
and estimated the distance from light to hght at five chains or 
more. They returned to the starting-point, chmbed a ladder, 
and traversed other passages, and crossed a gulf on a bridge 
formed of saphngs Eventually they reached a wide opening, 
and the light poured in from an opening in the caves. This 
latter is a large chamber, and in it are the roots of a tree, which 
have taken hold in the bottom of the cave, and hang hke ropes. 
The most striking stalagmites in it resemble the head of an 
elephant and the bust of a man. Various caves were discovered, 
and also openings leading from one main suite of caves to 
another one The cave particularly alluded to 1s called ‘ The 
Cathedral’ It is §0 feet long from the porch to the pulpit 
Stairs, 30 feet across, and the ceiling is so lofty that the gleams 
of the candle did not reach it. There are stalactitic formations 
on the ceilings and floor, but the walls are plain, and have 
miches in some parts. Some of the party descended 60 feet 
here, and in another failed to reach the opening. The writer 
says, ‘ Wherever we went almost underground our footsteps had 
a hollow sound, and the conclusion we come to at present is 
that the region has been a hot-spring area, and the caves were 
formed by the action of hot water.’ ” 


THE vanious species of Salmonidse batched out and reared by 
the Buckland Museum authorities have been turned into the 
Thames at Penton Hook, with a view of replemshing the stock of 
fish tn that river. The Thames Angling Preservation Society are 
making arrangements to receive a consignment of land-locked 
salmon fry at their nursery again this year, in order to rear them 
for the Thames. The exertions now being made to re-stock the 
unpolluted portions of this river are sure to terminate in good 
results, indeed many of the trout taken lately are said to be the 
result of previous efforts made by pisciculturists in this direc- 
fron, 


ORNITHOLOGISTS, antiquanans, and hbrarians will in a few 
days have the opportunity of possessing a book which is said te 
be the only work published on the subject of duck decoys. It 
will be in quarto, with many illustrations, coloured and woodcut, 
Its author, Sir Ralph Payne-Gallwey, is already known to 
naturalists by his book on wild-fowl, issued some few years since 
by the publisher of the present volume, Mr. Van Voorst. 

Dr, Von Haast writes that the large geological relief model 
of New Zealand, referred to in our receut article on the Colonial 
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aad Indian Exhibition, has been prepared by Dr. James Hector, 
the Director of the Geological Survey of New Zealand, and 
forms part of the large exhibit of that gentleman. There are 
several lacge labels inside the glass case, m which the necessary 
explanations are given. ae 

‘Puz additions to the Zoological Socrety’s Gardens daring the 
past week include a Ring-tailed Lemur (Zener caffe) from 
Madagascar, presented by Mr. Angus Ogilvy , two Black-tailed 
Parrakects (Pb/pteis melanura) from South Australia, presented 
by Mr. James Thomson, an Indian Cobra (Nara srepudians) 
frem Indie, presented by Messrs. H Thwaites and V. A. Julius; 
a Common Viper ( Vifera berus), British, presented by Mr. W. 
H, B. Pain, a Loggerhead Turtle ( 7halassochelys caouana) from 
the Atlantic Ocean, presented by Mr R G Fraser, R.N.; @ 
Roek (Corvns frugiegus), British, presented by Mr. H J, 
Peckover; a Black-faced Spider Monkey (Aécles ater) from 
Eastern Peru, a Crab-eating Raccoon (Procyon cancrivorus) 
from West Indies, an Indian Cobra (Nata tripudtans) from 
India, deposited ; two Spotted Hyanas (Ayana crocuta) from 
South Afnca, two Side-stnped Jackals (Cams éateraiss) from 
West Affica, a Griffon Vulture (Gyps fuétvus), 2 Smooth Snake 
(Coroneiia levis}, a Viperine Snake (7ropidonotus viparinus), 
European, purchased , two Triangular Spotted Pigeons ( Co/umba 
guenea), dred in the Gardens 


OUR ASTRONOMICAL COLUMN 


A CATALOGUE or ‘‘Comparison "Stars —Dr N M Kan 
of Schiedam has published in Verhandehngen der Konenklryh. 
Ahkademre can Welenschappen, Deel xxv (Amsterdam), a star 
eatalogue compiled from the places of stars determined by 
meridian observations, which have been extracted from vols 
1. to lxvi. of the Asironomasche Nachrichten, and reduced to the 
epoch 1855.0, The positions of the stars contained in this 
catalogue were determined in connection with observations of 
planets and comets, and it was in complhance with Argelander’s 
express desire that the work of collecting them and reducing 
the positions to a common epoch was cummenced by Hoeh, 
then Director of the Utrecht Observatory Dr Kam, who was 
Hoek’s assistant, continued the work after the death of the 
latter, and has at length been able to publish his results The } 
principal catalogue contains the completely deterauned places of | 
4350 stars, and is followed by two subsidiary catalogues, the 

giving the places of 236 stars, and the second those of 335 
stars, all of the latter, however, are incomplete, s ¢ the place 1s 
given in one element only The catalogues are followed by a 
comparison of the places of the stars contained in them with 
their places as oe wn the Bonn Durchmusterung, or, for stars 
south of - 2° Decl, with other authonties Notes on proper 
motions, corrigenda, &c , are appended, which are of consider 
able interest and yalue We hope that the work of collecting 
and cai the class of stars here dealt with will be con 
tusved either by Dr. Kam or by some other astionomer as well 
Gtted for the task as he has proved himself to be 


Tue Pagis Oeservatory —Admiral Mouchez, Director of 
the Paris Observatory, has recently published his annua! report 
to the Council of the Observatory It 15 a very instructive and 
interesting document, and affords graufying evidence of the 
enterprise and energy with which the work of this great institu- 
tion is carried on 

The most sirsking portion of the report 15 that which deals 
with the work of the Bros. Henry im astronomical photography, 
but as thi, as well as M I cewy's ingenious device for deter- 
eutning the amount of astronomical refraction, have already been 
noticed mn NATURE, it wifl not be to agam refer to 
them. Leaving these two great undertakings therefore on one 
side, the rest of the tt exhibits a large amount of solid work. 
The meridian service has comprised 16,173 observations, He of 
the sun and planets. The instruments of the Salle Méndienne 
eee been paste to the raphe bi —— aa 

great Catalogue approsches completion, the stars to 

be observed more a scattered, and fewer observa- 

proars are peiranglet deste e arr Pe of the peared 

are ca y investigated . Périgaud, e 
Garden circle has 
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been used for the determination of the abso- | is here employed.) 








lute positions of = number of ciroumpolar stars. A teow Bexure 
apparatus has been constructed by M. Gautier, aad ‘Gog stars 
have been already observed with it, ‘The same ingenious -aetiat 
has also devised a new mods of g.& mercury 
freeing 1t from the effect .of tremors, which bas been 4 te 
work very satisfactorily, The equatorials have been 


as usual in observations of comets, minor planets, and ; 
the equatorial of the east tower having been employed by 3EM, 
Henry in the revision of some of their pee charts o6n- 


taining very faint stars, especially the ades and uke: 
round Vega and e Lyre In the department of the 
the calculations for the great Catalogue had been completed as. 
far as Sh, of R.A., and were bemg carried on from Sh. to tah, 
The Catalogue itself was printed up to No. 3800, and the mend- 
script prepared up to No 4700 f the volume of observations 
for 1882, seventy-three sheets had been printed, and the rest 
was in the pnoter’s hands The volume for 1883 had been 
commenced, and of the Mémneres, tome xvill., been dis- 
tributed, and tome xix was in course of publication. 

Several important investigations have also been carried on by 
individual members of the staff M Loewy has devised a new 
method for determining the absolute co-ordinates of circumpolar 
stars, and M Renan has published two notes on his experiments’ 
1n application of these methods. M Callandreau has pa 


several notes on the theory of the figure of the A agit and of 
the earth, and numerical tables for assisting in calculation 
of ephemenides for minor planets , whilst M. Prosper Henry has 


been engaged in devising suitable methods for the measurement 
and reduction of the photographic star-charts, which differ so 
widely from ordinary astronomical observations, A new detet- 
mination of the length of the seconds pendulum has also been 
made by Capt. Defforges, of thc Geographeal Service, the 
length corrected to sea-level being found to be 0°99394m, 
Amongst the works to be carned out in the present year is the 
study of the movements of the soil by the aid of a multuplying 
seismograph devised by M Bouquet de la Grye Lhe report 
concludes with a reproduction of a photograph of the Pleiades 
and a comparison of the results thus obtamed by photography 
in a single hour with those obtained by M, Wolf in his study 
of the same group through the toil of years 


Nores ON VARIABLE Srars—-Mr Fspin, the special ob 
server to the I tverpoo) Astronomical Society, has recently com- 
menced the issue of circulars calling attcntion to various variable 
stars or stars suspected of variation Cuircular No, 1 gives an 
ephemens for to Sagitty, the next maximum, mag, § 6, falling due 
June § 4d , and the next minimam, mag. 6'4, June 11 1, period 
$°317d Circular No 2 calls attention to the star D.M + 8°, 
No 3780, R A. (1885°0) 18h gam sis, Decl. 8° 43'5 N., as 
a probable variable Circular No 3 gives new elements for U 
Hydrw, RA 10h 319m, Decl 12° 40'7 S, from whence 
it would appear that the next maximum 15 due tage hse 2554. 
Circular No. 4 gives provisional elements for W. i, RA. 
(1886 0) 2th 31m. 445., Decl 44° §1°o N, as follows :~ 
P = 120to 130days, V = 5 8+to7'5 +, M = 1886 May 19 +, 
m = 1886 Feb 14 +, 

Tue ‘‘CANALS” oF MARS —M. Terby, 10 @ note 
some little time ago to the Royal Academy of Belgium, drew 
attention to the occurrence in the drawings of Mars made 
Herschel and Schrocter of several markings resembling the well- 
known Kaiser Sea mm size and distinctness, and pointed out that 
M. Schiaparelli, in his observations of 1881 82, represented the 
** canal” Indus as developed to dimensions almost as great as 
those of the Katser Sea, and that this development coincided 
with the “gemimation” or doubling of almost all the other 
canals. M. Faye now announces at the last meeting of the 
Académie des Sciences that M Perrotin and the other cheervess 
at the Nice Observatory have recently been able to re-detect M, 
Schuparelli's canals The reality of the existence of the deli- 
cate markings discovered by the keen-sighted astronomer of 
Brera seems thus fully demonstrated, and ut appears highly prox 
bable that they vary in shape and distinctness with the changes 
of the Martial seasons. 
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Pune 3, 1986) 
Att Grénewich on Fone 6 
flees, Ji: gym. 3 souths, rrh. 23°38. 3 sets, 20h. 9m. ; 
Oise Senha, ao ; Sidereal Time at Sunset, 
Tom. 
Moor (at First Quarter on June 9) rises, Sh rom. ; souths, 
'  ggh, agm.; sets, 23h. 17m, ; decl. on meridian, 15° 7’ N. 
Fianet Rises Souths Sets Dec! on mendian 
hi, mt h, m. h. m. ae 
Mercury... 3.48. «ME 29 19 33 21 48 .N, 
Venue... .. 210 ... ae . 16 4 . 1O20N, 
Sirs 2... E47. IB IB «80 49%... § 28N. 
eee ace 133% «13 4B Ow. OU C§* 0602 G3 NN. 
oe § 26 .. 23 37 23 22 43 N. 


* Indicates that the setting is that of the following morning 
Occulfations of Stars by the Moon (visible at Greenwich) 


Co ding 
June Star Mag. Disap Reap, rer right fe for 
inverted image 
h m. hm o-.-.6 
1 ... BAC. 4043. 64 Oo 5 O 5! 74 325 
a3... 38 Virginis iw 6 IO near approach 200 — 


June h. 
9. 9 Mars in conjunction with and o” 6’ north 
of the Moon. 
9 22 Jupiter in conjunction with and o° 1’ north 
of the Moon 
| 5 Mercury at least distance from the Sun 
) | ery 2 saa ed in superior conjunction with the 
us 
Variable Stars 
Star RA Dec! 
h oS hm 
U Cephe_ ... 0522 81 16N June 9, 2 16 m 
S Canis Minoris 7 265 8 34 N » OW, m 
Virgins . 13 202 2475 » 8,25 40M 
8 Libre... 14 549 8 4S. » 6 O50m 
U Corone .. 15 136 32 4N » 7, 116m 
VU Ophiuchi ., 17 10°8 1 20N. 1, 042m 
X Sagittaria .. 17 404. 27 47S. 2 220M 
W Sagittani 1778 2935S 6, 225 
T Herculis . 18 48 .31 ON. I, ne 
9 Aquile 19 467. 0 43N. I, 21 30 AS 
R tte 20 89 38616 23N. 0, wm 
8 Cephen 22 24'9 57 50N 6, 0 Om 
12, 21 35 AL 


Af signifies maximum , # minimum 


Meteor Showers 
Radiants near 8 Ophiucm, R.A. 261°, Decl 5° N, from 
Sagitta, R.A. 292°, Decl. 15° N., and from Vulpecula, R.A. 
312", Decl. 24° N., are represented at this time of the year, 
as well as the Cygmads //, R.A. 319°, Decl 32° N. 


GEOGRAPHICAL NOTES 


Tux French forces in Tonquin having now succeeded in oc 
b Lao-Kas, near the nese frontier, the capital of the 
State, the whole course of the Red River in Tonquin 
8 for the first tame open to exploration. Accordingly two flat- 
sottomed gunboats with an exceedingly smal] draught have 
2000 built and equipped, and left Hanoi on April 3 to ascend 
he river, on board officers whose duty it 1s to survey the 
iver and the adjacent country, to fix the positions of the most 
seportant and to srodiics a map of the whole. 


of the Geographical Society of P: th 
zat ult., M. de referred mn the card nes ths Panama 
argued that locks or dams were unn . M. 
Labey gave « summary of a journey which he made in 1883 and 
884 to Choa and the Gallas country in pursuit of a mission with 
charged by the Minister of Public Instruction. 
intied the region fat a gecligeal and Pinsent con 
a ntologi t 

He alao the courses of rection = 
Tay Government of Britith North Borneo bas secured the 
neviogs of Capt. Beeston for the purpose Se 
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Hatton, to investigate the localsties in which gold i sail ta have 
been found. ' 


At the instance of the Société de G phie Commerciale 
of Nantes, @ Gommercial-Geographic Exhibition will be held ia 
that city between June 1 pane August 15 next According to 
the programme the Exhibition will be divided into five classes : 
(1) scientific geography , (2) ethnography, (3) travelling and 
means of communication; (4) French and French Colonial 
produce , (5) educational material. 


ON RECENT PROGRESS IN THE COAL-TAR 


I INDUSTRY * 


OSE who have read Goethe’s episodes from his life, known 

as ‘Wahrheit und D chtung, ” will remember his description 

of his visit in 1741 to the burning hill near Dutweiler, a village 
in the Palatinate Here he met old Stauf, a coal philosopher, 
philosophus fer ignem, whose peculiar appearance and more 
peculiar mode of life, Goethe remarks upon He was engaged 
im an unsavoury process of collecting the oils, resin, and tar 
obtained 1n the destructive distillation of coal carried on in a rade 
form of coke oven Nor were his labours crowned with pecu- 
mary success, for he complained that he wished to turn the oil 
and resin to account, and save the scot, on which Goethe adds 
that, in attempting to do too much, the enterprise altogether 
failed We can scarcely imagine, however, what Goethe's feel- 
ings would have been could he have foreseen the beautiful and 
useful products which the development of the science of a century 
and a half has been able to extract from Stauf’s evil-smelling 
oils. With what wonder would he have regarded the synthetic 
power of modern chemistry, 1f he could have learnt that not 
only the bnghte-t, the most vaned colours of every tone and 
shade can be obtained from this coal-tar, but that some of the 
finest perfumes can, by the skill of the chemist, be extracted from 
it Nay, that from these apparently useless oils, medicines which 
vie in potency with the rare vegeto alkaloids can be obtained, and 
lastly, perhaps most remarkable of all, that the same raw mate- 
rial may be made to yield an innocuous principle, termed saccha- 
rine, possessed of far ter sweetness than suyar it-elf. The 
attainment of such results might well be regarded as savouring 
of the chimerical dreams of the alchemist, rather than expres- 
sions of sober truth, and the modern chemist may ask a nddle 
more paradoxical than that of Samson, ‘‘Out of the burning 
came forth coolness, and out of the strong came forth sweetness” ; 
and by no one could the answer be given who had not ploughed 
with the heifer of science, ‘‘ Whit smells stronger than tar, and 
what tastes sweeter than saccharine?” ‘hat these are matters 
of fact we may assure ourselves by the most convincing of all 
proofs—their money value, and we learn that the annual value 
of the products now extracted from an unsightly and ap tly 
worthless material amounts to several millions sterling, whust the 
aie based upon these results give employment to thousands 

of men 

Sources of the Coa'-tar Products —In order to obtain these 
products, whether colours, perfumes, antipyretic medicines, or 
sweet pnnciple, a certain class of raw material ts needed, for it is 
as impossible to get nutriment from a stone as to procure these 
products from wrong sources. All — compounds can be 
traced back to certain hydrocarbons, which may be said to form 
the skeletons of the compounds, and these hydrocarbons are 
divisible nto two great classes (1) the paraffinoid, and (2) the 
benzenord hydrocarbons. The chemical differences both in pro- 
rties and constitutton bet ween these two series are well marked. 
ne 1s the foundation of the fats, whilst the other class gives rise 
to the essences or aromatic bodies. Now all the colours, finer 
perfumes, and antipyretic medicines referred to, are members of 
the latter of these two classes. Hence if we wish to construct 
these complicated structures, we must employ building materials 
which are capable of being cemented into a coherent edifice, and 
therefore we must start with hydrocarbons belonging to the ben- 
zenoid series, as any attempt to build up the colours directly 
from parafin compounds would prove impracticable. Of sll die 
sources of hydrocarbons, by far the largest is the natural petroleum. 
oils. But these consist entirely of paraffins, and henos 
this source is commercial for the ion, of 
colours. We have, however, in coal itself, a raw material which. 


* A Discourse Peef. Sir x. MP., LL.D., F.R.6. 
delivered at she i Ng Peep 7806. i 
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ducts, Up to recent times however, the whole of thoes valgile hig 
~ Of these treatments, that followed out in the process of 4 fot 


products has been burnt and fost in the coke ovens. Beton. 

get-making is the most important, for in addition to itluminating various processes have been devised for eros ie lou sed 
ges in abundant supply, tar is uced which contains princi- | for obtaining the oils, which might be made r 

‘pally that benzencid class of substances already ref to, and poe materials, Its, moreover, a somewhat remerkable. 

which, to use the words of Hofmann, ‘is one of the most won- that only in one or two cases have the conditions been ain 

derfal onsia the whole range of chemistry.” The produc- | plied with which render it possible to obtain the n r hen- 

tion of these latter as distinguished from the paraffinold group | zenoid substances. In the ordinary coking ovens, as well as i 

‘ appears to depend upon a high temperature being employed to | the blast furnaces, although the temperature ultimately reached 

the n ecomposition 1s far in excess of that needed to form the colour-giving hydro- 

The quantity of coal made into coke for use in the blast far. | carbons, yet the heating process is carried on so gradusily that 

nace is larger than that distilled for gas-making, no less than | the volatile products from the coal are obtained in the form of 

een eleven and twelve million tons of coal being annually | paraffinoid bodies mainly, and hence are useless for colour-making 

ses. Amongst the few coking proce m which the haat 


consumed in the blast furnaces of this country in the form of purpo 
coke, and capable of yrelding two million tons of volatile pro- | is suddenly apphed, and consequently a yield of colour-giving 


ee Dement may be male to yield oils of a valuable 


TABLE I,—One Zon of Lancashire Coal yields when distilled in Gas Retorts on an Average 











A cal Liquor, ual t Soal Tar, 
Gas (cubic feet) | a och ad na | Coal (Gas) Ta | Coke. 
10,000 | 20 to 25 gallons. 30 Ibs. | 12 gallons = 139° Ibs, 13 hundredweights. 
I 





Twelve Gallons of Gas-Tar yield (Average of Manchester and Salford Tar) 


' Solvent Naphtha 



































l | 
, for India-rubber, | Pe 
Benzene | Tohiene | Phenol for Indis-rubber, | Heavy: Naphthalene. [Crome Beary | Anthracene. | Pitch 
three Xylenes. ; 
{ : ' 
— ee —— | were eee enemmte 
Ib. 1b ib Ib. Ib Ib 1 t [{ tb { tb, 
110 © 90 15 2 44 2 40 | 6 30 170 14 0 46 69.6 
= Anthne = Toluidine yielding = a Naphthylamine | 
110 099 0 12 Xylene= ! 5 25 
enti iene 007 Xylidine | = a or B Naphthol 
= Magenta 0°623 Aunn 475 | Alzarin 
1'2 = Vermilline Scarlet, RRR 20%. | 
or 1°10 Ib Aniline! 7 1lor 225. 
Ids_1 23 Ib.’ = Naphthol Yellow! | 
ethyl Violet. 9 50 | | 
| i 
Dyang Power of Colours from t Ton of Lancashwe Coal, 
Ib Ib } tb Ib | Ib ib 
© 623 Magenta or 1°23 Methyl Violet .9 50 Naphthol Yellow or7 11 Vermilline 12 Aurin 2 25 Alizarin 20 % 
| dye dye dye dye 
255 yds. Printer’s cloth 


ye dye 
yards 27 in wide 1000 yards 274n wide 


\ y 
500 ‘a yards 27 in, wide 2560 yards 27 in wide 120 yards 27 in wide 
Flannel a full shade Flannel a full Violet | 


“lannel a full Yellow pa a full Scarlet ‘Flannel a full Orange.| a full Turkey Red. 
{ 








Dyeang Power of Colours from 1 1b of Lancashire Coal, 





Magenta or Violet Yellow or Scarlet | Orange Turkey Red 


| 
a piece of Flanne] | a piece of Flannel | a piece of Flannel | a piece of Flannel | a piece of Flannel | a piece of Flannel 
8in. by 27 in. | 241m. by 27 m. 61 n_ by 27 1n. 41 in by 27 1n. | 1°93 in. by 27 in. | gan by 27 mn. 


Blin nomi Yellow 1s a representative colour from a Naphthol, while the Vermiliine Scarlet is a representative colour from the combination of 
with 4 Naphthol. 








hydrocarbon yields a tar too mch in one constituent, viz. naphthalene, and 
cess of Simon-Carvés, the use of which is now spreading in | too poor in another, viz, benzene, It is also known to thoss 
and abroad. The tar obtained in this process is almost | engaged in carbonising coal principally for the sake of the tar that 
identical 11 composition with the average gas-works tar, whilst the coal from different measures, even in the same pit, tars 
the coke also appears to be equal for iron-smelting | cai to | of very different constitution. That under these condi 
that derived from other coke ovens. A third source of these oils | tions poe of varying composition are o de a, remult 
hi remains to be mentioned, viz. those obtained as a by-product | that will surprise no one who considers the com: 
blast furnaces fed with coal. changes brought about in the process of the destructivediatiliation . 
Another condition has, in addition, to be considered in this of coal. . 
, and that is the nature of the coal emp!) for distilla- History of Bensene and its Devivatioes.—Having thus sketched | 
: cles re spe vet on ° sclotie setae ne agian © ap bed wang emircelies 
em in gas- a highly-luminous co we phd 
oltalued, bet the tar is feo rich in paradine to be a sovree of the discovery of bensene (CyH,), contributed so much 
profit to the tar-distilfer, whilst, on the other hand, coal of amore the treasury. ; 
anthracitic character, like that from Newcastle or Stafforishire, Faraday in 1825 discovered two new hydrocarbons in the offf : 


s is obtained, may be mentioned the patented pro- 
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ee wg ble One of these was found to be baty- 
9) 3 to the other 1 Faraday gave the name of bicarburet 
A Bonen aa he —- sacra chosen aprons y 
un 6). kploding its va oxygen, he observ 
y¥otame y dtains parts by weight o carbon to 3 parts by 
““t of hydrogen, and its specific gravity compared with hydro- 
ue ow thefefore 
Mitscherlich, ag 1834, obtained the same hydrocarbon by dis- 
"-"-— of benzoic acid, CyH,O,, with slaked lime, and termed 
aes» Fe assumed that it is formed from benzoic acid simply 
rersoval of carbon dioxide. Liebig denied this, adding the 
' editorial note to Mitscherlich’s memoir -—‘' We have 
~ the name of the body obtained by Prof. Mitscher- 
_ -, the dry distillation of benzoic acid and lime, and termed 
dith benzin, into benzol, because the termination ‘in’ ap 
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which it does not bear the slightest resemblance, whilst the ending 
in ‘ol’ corres better to its properties and mode of produc- 
tion. It would have been perhaps better if the name which the 
discover, Faraday, had given to this body had been retained, as 
its relation to benzoic acid and benzoyl compounds is not any 
closer than it is to that of the tar or coal from which it us 
obtained.” 

Almost at the same time Péligot found that the same hydro- 
carbon occurs, together with benzone, C,,H,,0 Sd aaa becca 
CO(CeHs)2), in the products of the dry distillation of calcium 

nzoate 

The different results obtained by Mitscherlich and Péligot are 
represented by the following formule :— 


C,H,0, + CaO = C,H, + Caco, 
(C.H,0,),Ca EL ¢ 


denote an analogy between strychnine, quinine, &c., bodies to ? = CygH 90 + CaCOy, 
TABLE II, 
1. Bensene, 2. Toluene 3. Phenols. 4. Xylene. § Naphthalene. 6. Anthraceste, 
e Yellow, or Acid Picnic Acid Manchester Yellow  Alizarin (pure 
Yellow hac ary erp ; 
Metantl Yellow Nephthol Yellow Anthrapurpurin 
Auramine ‘ 
| Brown, y Bismarck Brown, R Flavopurpurin 
Diphenylamine Orange 
| (Blackley Orange) 
‘ Chrysoidine, Y Chrysoidine, R Aurin 
>: Orange J, (mixture of 
\ sand 9 
Orange II. (# and 5) 
i Orange III, (Hehanthine) 
\ Orange IV. 
Safranin Magenta, RK Eosin Bordeaux 
Magenta, B Safrosin Vermilline Scarlet, R 
Cyanosine Vermulline Scarlet, RR R 
Rose Bengal Vermilline Scarlet, B B B 
Phioxin Roccellin 
krythrosin 


(Mixture of Xylene and Site 1 and §) 


Naphthalene) 
Xylidine Scarlet 


New 
Biebrich Scarlet 


(Maxture of Cumene and Crocein Scarlet 


Blackley Blue, R 
Blackley Blue, 1 
Alkah Blue, R 

Alkali Blue, 6 B 


Methylene Blue 


Diphenylamine Blue 
| Indulin (Campbelline) 


| | Methyl! Violet, 6 B 
Methyl Violet, R 


Malachite Green 
| {Baan Green 
Acid Green (Acid Green) 


k 
( 

Ieligot obtained benzene only as a by-product, exactly as in the 
reparation of acetone (dimethyiketone) from calcium acetate a 
prtain quantity of marsh gas 1s always formed. 

It is not clear how Liebig became acquainted with the fact that 
famene is formed by the dry distillation of coal, as his pupil 
jofieans, who obtained it in 1845 from coal-tar, observes: “It 
| frequently stated in memoirs and text-books that coal-tar oi! 

tos bensene, I am, however, unacquainted with any re- 

bh in which this question has been in ted.” Tt is, how- 
Bd that about the year 1834, at the time 

‘ had converted benzene into nitrobenzene, the 

. carried ont on a large scale in the 

of Manchester ; the naphtha which was obtained 
Pan bwhte purpose of dissolving the residual pitch, 
ins black varnish. Attempts were made to sup- 
tent the naphtha obtained from wood-ter, which at that time 
‘wath ueell ia the hat factories at Gorton, near Manchester, 


* PA. Teunty, i825, Po 4400 


, 
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Naphthalene) 
Cumidine Scarlet 
(Mixtures of 1 and 5) 


Victoria Blue, 1 
Victoria Blue, § 


for the preparation of ‘‘lacquer,” by coal-jar naphtha. The 
substitute, however, did nist anes as the impure naphtha left, 
on eva on, so unpleasant a smell, that the workmen refused 
to employ it. It was also known, about the year 1838, that wood- 
naphtha contained oxygen, whilst that from coal-tar did not, and 
hence Mr. John Dale attempted to convert the latter into the 
former, or into some similar substance. By the action of sul- 
phunc acid and potassium nitrate, he obtained a liquid 

a smell resembling that of bitter almoad oil, the properties 
which he did not further investigate. This was, however, done 
in 1842 by Mr. John Leigh, who exhibited considerable quantities 
of benzene, nitrobenzene, and dinitrobenzene, to the Chemical 
Section of the British Association meeting that year in Manches- 
ter. His communication is, however, 90 printed in the Report, 
pigeon possible from the description to identify the bodies 

uestion. 


ag 

in eoal-tar contains bo of benzenes, bgp eis 
separated from it by frachonal distillation. On the 17th of Feb- 
rary, eld was occupied with the distilateen of this 


» which he foresaw would find farther applications, 
for the Paris Exhibition, in a still The liquid in she retort boiled 
meals: teok Gre, burning Mansfield so severely that he died in 
a ays. 

The next step in the production of colours from benzene and 

is the manufacture of nitrobenzene, C,H,NO,, and 
nitrotoluene, C,H,NO, The former compound, discovered in 
1834 by Mitscherlich, was first introduced as a technical product 
by Collas under the name of artificial o1! of bitter almonds, and 
ansfield in 1847 patented a process for its manufacture. It 1s 
ow used for perfuming soap, but maimly for the manufacture of 
aniline (CgH,;NH,) for anthne blue and amine black and for 
m ta. It 1s made ona very large scale by allowing a mixture 
of well-cooled faming nitric acid and strong sulphuric acid to 
ran into benzene contained in cast-1ron vessels provided with 
‘stirrers. 

To prepare aniline from nitrobenzene, thi. compound is acted 
upon with a mixture of tron turnings and hydrochloric acid in a 
cast-iron vessel Commercial aniline is a mixture of this com- 
pound with toluidine obtained from toluene contained mn com- 
mercial benzene. Some idea of the magnitude of ths industry 
may be gained from the fact that in one aniline works near 
Manchester no lees than 500 tons of this material are manufac- 
tured annually. From the year 1857, after Perkin’s celebrated 
discovery} of the amline colours, up to the present day, the 
history of the chemistry of the tar products has been that of a 
continued series of victories, each one more remarkable than 
the last. 

Coal-tar Colours.—To even enumerate the different chemical 
compounds which have been prepared during the last thirty 
years from coal-tar would be a serous task, whilst to explain 
their constitation and to exhibit the endless vanety of their 
coloured derivatives which are now minufactured would occupy 
far more trme than 1s placed at my disposal On the industrial 
importance of these discoveries the speaher reminded his audience 
of the wonderful potency of chemical research, as shown by the 
fact that the greasy material which in 1869 was burnt in the 
farnaces or sold as a cheap waggon grease at the rate of a few 
shillings a ton, received two years afterwards, when pressed into 
cakes, a price of no less than one shilling per pound, and this 
revolution was caused by Grabe and Liebermann’s synthesis of 
alzann, the colouring matter of madder,? which 1s now manufac- 
tured from anthracene at a rate of more than two millions 
sterling per annum ; and it 1s stated that an offer wa. once made, 
an the earlier stages of ats history, by a manufacturer of anthra- 
cene to the Paris authonties to take up the asphalt used in the 
streets for the purpose of distilling at, m order to recover the 
crude anthracene 

Again, we have in the azo scarlets derived from naphthalene 
a second remarkable instance of the replacement of a natural 
colouring matter, that of the cochineal insect, by artificial tar 

ucts, and the naphthol-yellows are gradually dnving out the 
dyes obtained from wood extracts and berries It 1s, however, 
true that some of the natural dye-stuffs appear to withstand the 
action of hght better than their artificial substitutes, and our 
soldiers’ red coats are still dyed with cochineal, 

The introduction of the e artificial scarlets has, st 15 interest- 
ing to note, greatly diminished the cultivation of cochineal in 
the Cananes, where, in ists place, tobacco and sugar are now 
being largely grown 

Let us next turn to inquire as to the quantities of these various 
products obtainable by the distillation of one ton of coal in a gas- 
retort. The six most important materials found in gas-tar from 
which colours can be prepared are :— 


1. Benzene. 4. Metaxylene (from solvent naphtha), 
2. Tolvene. §. Naphthalene 
3. Phenol. 6, Anthracene. 


‘The average quantity of each of these six raw materials obtain- 


* See Lectures by Prof Hofmann, F RS.,‘‘On Mauve and 

12, 1882, and W oH, Perkin, F RS., “On the Newest Colouring 
ters,” May 14, 1869. Proc Koy /nat, aleo Pres:dent’s Address 
Perkin, F RS. Journal of Soctely of Chemical industry, wot. iv, 

2884, on Coal-Tar Colonrs : 

* On the Arteficial Production of Alisarine, the Colouring Matter of 

Roscoe, Proc Roy fast , Apri, 1870; also Br. 

History of ” Journal Society of Arts, 


Madder,” by Prof H. E. 
Pain, 75, “Op the 
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able by the destractive distillation af one ten of ; 
Moreover, this tatile shows the 


is seen in Table J, 


amount of colours which each of these raw 
yields, viz. :— 
1 
| 2, { Magenta o°623 Ib, Vermilline scarlet 9°11 the, 


3. Aurin 1'2 1b. Alizarin 2°25 bs. (20 per ¢ 


Further, it shows the dyeing power of the above quantities of 
each of these colours, all obteined from one ton of coal, vig. 


rand 2 Magenta, 500 yards of flannel. 
3 Aurin, 120 yards of flannel 37 in. wide, 
qands5 Vermulline scarlet, 2560 yards of flannel, 
6 Alizarin, 255 yards Turkey red cloth. 


Lastly, to post out still more clearly these relationships, the 
dyeing power of one pound of coal is seen in the lowest bhori- 
zontal column, and here we have a party-coloured flag, whioh 
exhibits the exact amount of colour obtainable from one pound 
of Lancashire coal 

Let u. moreover remember, 1n this context, that no Jess than 
ten million tons of coal are used for gas-making every in 
this country, and then let us form a notion of the vast colouritig 
power which this quantity of coal represents 

The several colours here chosen as examples are only a few 
amongst a very aumerous list of varied colour derivatives of each 
group. [hus we are at present acquainted with about mxteen 
distinct yellow colours , about twelve orange , more than thirty 
red colours , about fifteen blues, seven greens, and nine violets ; 
also a number of browns and blacks, not to speak of mixtures of 
these several chemical compounds, giving rise to an almost 
infimte number of shades and tones of colour These colours 
are capable of a rough arrangement according as they are origin- 
ally derived from one or other of the hydrocarBons contained m 
the coal tar ‘The fifty specimens of different colours exhibited 
may thus be classthed, but in Fable 11, for the sake of brevity, 
only the commercial names and not the chemical formulse of 
these compounds is given 


(Zo be continued.) 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDUE —-Prof Tiweing has been appointed Chairman of 
the Fxamuiners for the Natural Sciences Trpos, and Mr James 
Ward of those for the Moral Sciences Tripos here were 106 
candidates for the first part of the Natural Scrences Tripos 
recently heli 

Attention has recently been given to the preservation of Uni- 
versity buildings from lire, and serious defects have been, or are 
being, remedied Such matters should be carefully thought out 
in regard to every museum and library, and it 1s to be hoped 
that attention wil) be constantly given to the efficiency of means 
of prevention and extinction of fires. The report on this sub- 
ject in No, 636 of the Caméridge Unversity Reporter is well 
worthy of the study of officials concerned in guarding precious 
scientific collections 

Prof Varwin will lecture in the Long Vacation on the 
Theory of the Potential, Attractions, and the Figure of the 
Earth, the first lecture being on Tuesday, July 13. 

A recent discussion of a report by the Special Board on Medi. 
cine emphasised the desirability of teaching elementary 
as part of general education to those intending to 
cnedical students, and showed that the new “extra subjects 
the Previous Examination do not satisfactorily secure this, 
dynamics and a mathematical treatment being required, 
than experimental acquaintance with the physical forces, Mr, 
Oscar Browning said the interests of education were 


terribly from the want of agreement as to what schoolboys omeht 
importanoe 4 *, 
tx, for thelr 
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to be tanght. Mr Shaw remarked on the 
ne in — it medical — t 
whole practice would consist in drawing inductions, : 
The ipraxts from the Worts Fund to Liou Bateson, Seward; 
Gadow, and Potter, to which we recently referred, have busy 
vee of Aled Morabail is giving « price of 15% annually 
rof. ® price of 1 
Political Economy, to be 7 to all members of the U 
under the M.A, 5 eee exantination is to consist of: 
papers on Political y in Part I., and on Advanced 
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shi eowteey in Part IL. of the Moral Selences Tripos. The 

mer pF to be in Jone 1887, He desires to concentrate 
lon of some fs more systematically than hitherto, 

saiey thet on some sides Natural Science studies constitute the 


ery 





 Darinc ‘the last ten years, grants from the Worts Fund fur 
kadiduetian and Literary subjects have amounted to rroo’. ; for 
Molopical aud Geological subjects, to 1225/, ; and for Medical 


wget, to 1008, 

Bel, Labbock's Rede Lecture will be delivered on Wednes- 

Sy, [eae at 2p.m., in the Senate House, subject, “On the 
of ngs and the Causes to which they are due.” 





SOCIETIES AND ACADEMIES 
LONDON 


Royal Society, May 27,—‘' The Influence of Stress and 
Strain on the Physical Properties of Matter. PartI Elisticity 
(continued). The Effect of Magnetisation on the Elasticity and 
the Internal Friction of Metals.” By Herbert Tomlinson, B.A. 
Cammunicated by Prof. W. Grylls Adams, M A., F R.S 

The principal object of this investigation was to test the 
soundness of the view advanced by Prof. G Wiedemann re- 
mpecting the cause of the internal friction of a torsionally os- 

ting wire. According to this view, the internal friction 1s 
mainly due to permanent rotation to-and-fro of the molecules 
about their axes ; it seemed probable, therefore, that expernments 
on the effects of magnetising a wire, either longitudinally with a 
helix, or circularly by passing a current through it, would aid in 
ehicidating the matter. 

The followmg are the principal results which have been 


(1) When the deformations prover? by the oscillations are 
small, the internal friction of a torstonally vibrating wire of 
iron or steel is not affected by sustained longitudinal magnetisa- 
tion of moderate amount he internal friction 1» also not 
affected by the sustained magnetusation even when the latter 1s 
carried to the point of saturation, provided the magnetising 
current be, poy to experimenting, reversed a great number 
of times hen no previous reversals have been made, the 
internal friction is slightly increased by intense magnetisation 

{2) When the deformations produced by the oscillations are 
large, the :nternal friction 1s very sensibly increased by sustamned 
longitudinal magnetisation of large amount. 

(3) The torsional ela ticity 1s entirely independent of any sus- 
tained longitudinally magnetising stress which may be act: 
upon an tron or steel wire, provided the deformations srodaced 
by the torsional oscillations be small When the deformations 
are large, the number of oscillations executed in a given time 
is very shghtly lessened by sustained longitudinal magnetisation 


of large amount. 

(4) When the magnetising current is interrupted and, to a 
greater extent, when it 1s reversed repeatedly whilst the wire 1s 
secillating, the internal friction 15 increa-ed, provided the mag- 
aetising stress be of moderate amount. The increase of mternal 
fiction may become very considerable when the magnetising 
streas is great. 

When the number of interraptions or reversals in a given time 
of the magnetising current exceeds a certain limit, the effect on 
the internal friction begins to decline. 

(5) When the deformations produced by the o cillations are 
small, the tormonal elasticity is not affect by either repeatedly 
interrupted or reversed longitudinal magnetisation even when 
the maene stress is large. 

(6) exists a limit of magnetic stress within which no 

emt rotation whatever of the molecules is produced 


or ee ve Aad widened by previous repeated reversals of a 


e of a moderate electric current, whether sus- 
inined or ih cs through a torsionally vibrating wire of 
iran, steel, or nickel does not affect, except by heating, either 
ftv internal friction or the torsional elasticity, provided the 
ieformations of dnp by the oscillations be small. 
tra pat oe an tanh tan 
uration, on tudinal oscillation 
of at from or steel wire, is ail. ne 


16) The passage of an electric current, whether sustained or 
through # longitudinally i of i 
EZ doen pet, except by beeccing, effet the um tar of codllations 


Chemical Society, May 6.—Dr. Hugo Miller, F.R.4., 
Presitent, in chair.—Messrs, John W. King, Willie 
Herbert Hyatt, and George T. Holloway were admitted Fellows 
of the Society.—-The fo! read :—~Faranitro- 

dc seid and some of its derivatives, by Dr. W. H. 
Perkin, jun., aad Dr. E. Bellinot.—An acetic ferment which 
forms cellulose, by Adrian J. Brown. 


Victoria Institute, May 28.—Annual Meeting.—The chur 
being taken by Prof. Stokes, P.R.S., Capt. Francs Petrie, as 


Honorary , read the report, which showed that the 
home, colonial, American members were nov upwards of 
1150, and an ing number of leading men of science had con- 


tributed to its transactions, and the Institate was much iadebted 
to many other scientific men of eminence, at present outside its 
ranks, who had kindly given their aid and advice, so that the 
Institute might the more worthily foster a true appreciation of 
the results of scaentific inquiry.—Prof. Hull, F.R.S., Director 
of the Geological Survey of Ireland, delivered the address, in 
which he gave an account of the work, discoveries, and general 
results of the recent Geological and raphical Expedition to 
Arabia and Western Palestine, of which Prof. 
Hull, having sketched the course takea by the scientific Expe- 
dition (which to a considerable extent took the route ascribed 
to the Israelites), the physical features of the country, evidences 
of ratsed beaches, &c., showed that at one time an arm of the 
Mediterranean had occupied the valley of the Nile as far as the 
First Cataract, the level of the land being 200 feet lower than at 
present (cn optnion which had also been arrived at by another 
of the Institute’s members, Sir W Dawson), and that, at the 
time of the Exodus, the Red Sea ran up into the Bitter Lakes, 
and clearly mast have formed a barner to the travellers’ progress 
at that time ; he then alluded to the great changes of elevatson 
mn the Jand eastward of these lakes, mentioning that the waters 
of the Jordan valley once stood 1300 feet above their present 
height The various geological and geographical features of 
the country were so described as to make the address a con- 
densed report of all that is now known of that part of the East. 
—A vote of thanks was accorded to Dr Hull, after which the 
members and their guests adjourned to the museum, where 
refreshments were served 


EDINBURGH 


Mathematical Society, May 14—Dr. R M Ferguson, 
President, 1n the chair —Mr J S Mackay gave a construction, 
due to the Right Hon. H. C. E. Childers, for solving the 
problem of medial section, Mr W Peddie read the second 
part of a paper on the theory of contour hnes and its application 
to payers! science, and Mr A Y Fraser submitted a paper, 
by Mr Charles Chree, on the vibrations of a spherical or cyhn- 
drical body surrounded by or containing fluid. 


Paris 


Academy of Sciences, May 24.—M Jurien de la Graviére, 
President, in the chair.—Order of appearance of the first vessels 
in the leaves of the Cruciferz . mixed formation (part 5), by M. 
A. Trécul. Ina previous paper the author showed that the 
primary lobes mm the type of mixed formation presented by 
certain Crucifere appear on either side of the young leaves in 
two supenmposed series—a lower dusefefa/ and an upper éass- 
Jugal. He now ves that the first vessels of the nervous 
system corresponding to these lobes usually appear in the same 
order. Those opposed to the lobes of the basifugal series follow 
from below upwards, while those opposed to the lobes of the 
basipetal series make their appearance successively from above 
downwaids.—A study of the movements communicated to the 
air by the action of a bird's wing: M Muller’s experiments, by 
M. Marey. A description is given of M. Muller's mechanical 
experiments, which are conducted at might by the aid of phos- 
phorescent vapours, and Sue the day by means of smoke m 
the way adopted by Tyndall —Note accompanying the pre- 
sentation of M. Verbeek’s fresh studies on the Krakatdo erup- 
tion, by M. Daubeée. Besides a detailed account of the era 
this comprehensive work contains a full descnption of the 
meteorological and magnetic phenomena attending it, together 
wath some theoretical considerations on their causes The author 
calculates that the quantity of matter ejected was at least 18 
cabic kilometres in volume, al] incoherent, consequently woac- 


flow of lava.—-Presentation of various maps 
beg egy Pr Tania, and Africa, issued by the Geo- 
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yabervice of the Army, by M. Perrier. 

' one of ce, scale 3 : 200,000, . 
ing the | of Amiens, Melun, Lille, Mézitres ; one 
Algeria, part 6, scale 1: 50,000, districts of Azeffun, 
ac Jemmapes, Ben- Harun, Aine*Bissem, Rio 
ladg; and one of Tun scale 1 :200,000, districts of 
Neéfta, Rejem-Matong, Dwirat, Wed-Fessi.—Note on a new 
form of purulent tnfection following an acute attack of pneu- 
monis, by M. ae —Researches on the organisation of the 
aspen id . Edm. Perner Amongst the collections 
brought by the Cape Horn Mission were several specimens 
of a new species of star-fish (Asterias Ayadet, FE. P.), with their 
young stall attached, a circumstance which has helped to throw 
light on some disputed points connected with the 
tomical structure of these — Observations of the new 
comets 1886 @ (Brooks I.) and 1886 4 (Brooks II.) made at the 
Observatory of Nice (Gautier equatorial), by M Charlois —On 
the t geography of the Central Tunisian seaboard, by M, Rouire. 
A. survey of the section of the coast between Hammamet 
and Susa has determined the existence of a} marine inlet at 
the head of Hammamet Bay, which receives all the drainage of 
Central Tunisia. It was also ascertamed that at some more or 
Jess remote od the Halk-el-Mengel Sebkha was certainly 
navigable.—Determination of the absolute value of the wave- 
length of the ray D,, by M. J. Macé de Lepeney A fresh 

attempt to settle this disputed point gives the general result— 

5°8917 x 1079 (millilitre)* ; 
and in the air, at o°, normal pressure— 
§°8900 x 1078 (millilitre)t, 

~On a visual illusion: a mt motion of a small object when 
slightly illumined amid the surrounding darkness, by M Aug 
! trer.—-A new electric fuse for exploding mines charged 
with powder or dynamite, by MM Scola and Ruggier. For 
this the authors claim that it prevents all accidents from 
tlow combustion, and also removes some other dangers and 
difficuines attending mining operations.—Note on an apparatus 
intended to test the efficacy, or ascertain defects in the pre- 
paration, of electric oe M. Dacretet.—Description of the 
cyclone that swept over Madnd on May £2, by M. A. F. Nogués 
—On two different conditions of the black oxide of copper, by 


M. Joannis.—Action of the atr, silica, and kaolim on the 
alkahne halord salts new methods of preparing h loric 
nm the oxi- 


acid, chlorine, and iodine, by M. Alex. Gorgeu. 
dation of oils, by M. Ach. Livache.— On a little-known cause of 
corrosion in steam-boilers, by MM D Klemm and A Berg.—On 
a new means of employing the 1todo-1oduretted reaction in the 
research of the alkaloids, and especially of the lencomaines in 
urine, by MM. Chibret and Izam.—A fresh study of Entonscus 

EZ. kossmanni, E frasss:, E monies), by MM A Ghiard and 

. Bonmer —On the embryogeny of Comatula (C sedsterranea), 


M. J. Barrow.—Observations regarding the nervous system 
and certain ¢ features of the scutrbranch gasteropods, by 
nt 


M. E. L. Bouvier —On a new Ichthyobdella, 
Loup. This species, which the author describes under the 
name of Scor, la elegans, was recently observed in the 
Marie Zoological Laboratory at Marseilles.—-On the super- 
ficial wascular apparatus of fishes, by M. P. de Séde.—On a 
fangus developed in the human saliva, by M. Galippe. This 

discovered in some saliva filtered by Pasteur’s apparatus, 

cultivated in Van Tieghem’s cellules, belongs to the famul 

of the Monilia. The author proposes to name it Moniha sputt- 
cola (sp.n.).—Remarks on the fifth volume of M. Habich’s 
Auales de Construcctonet ceviles y de Minas, ted to the 
Academy, by M. Daubrée. To this volume M. Chalon contri- 
butes a paper on the istoric monuments of Peru, which show 
a remar resemblance to the menhirs, cromlechs, dolmens, 
and other “‘ Druidical” remams in the west of Europe. 
in large numbers in every part of the country.—At the 


comprising the members of the Be eek. Fee licen 
and Astronomy, with MM. Daubrée, Favé, 
level caused 


and de Jonquiéres to stady the differences of by the 
tides in the Pacific and Atlantic Oceans. 
STOCKHOLM 


Academy of Sciences, A 
experiments on the condition 
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THE 43-TON GUN EXPLOSION 


i ie burating of the 43-ton gun on board the Co/ding- 
qweod bas naturally attracted considerable attention 
fndeti men of science as well as from the general public, 
avd it may not be out of place at the present time to 
compare the ideas of scientific men with the data given 
in’ text-books published by authority and put into the 
hands of artillery officers for purposes of instruction. 


The latest gunnery text-book is that compiled by Major 


Mackinlay, R A., and published in 1883. In it is a table 


compiled by another artillery officer, in which 1s given 


the calculated and actual results obtained from all classes 
of ordnance, among them being the 12” B.L gun of 43 
tons, Mark II., the gun which burst on board the 
Collingwood. 

The powder charge 1s given as 286 lbs prismatic, pro- 
fectile 720 Ibs. ; the total work theoretically producible 
from the expansion of the charge in the bore 22,884 foot 
tons ; the actual work produced in muzzle energy of pro- 
jectile 17,180 foot tons. There 1s therefore, according to 
the table, a loss of 5704 foot tons to be expended— 
externally in expelling the powder gases, displacing the 
atmosphere, and recor! ; internally in heating and stretch- 
ing the gun, 1n friction of the gas check and gases, and 
rotating the shot. 

In a lecture delivered in January 1885, just after the 
bursting of the Actsve’s 6" gun, Mr. Wm. Anderson pointed 
out that the lost work was very much greater than was 
usually imagined, and he went through a calculation on 
thermo-dynamical principles of the forces produced in a 
ro” B.L. gun. Taking Mr Anderson’s formule and 
adapting them to the 12” B L gun, we shall not have to 
proceed far before finding out how erroneous !s the table 
given in the text-book. We will only examine the forces 
external to the gun (z¢. those producing recoil), as Mr. 
Anderson’s accuracy on these points has been indorsed 
by Col. Moncrieff, C.B., F RS., and we shall neglect 
internal forces employed in friction stretching and heat- 
ing the gun—forces difficult to estimate, and on which 
there is some difference of opinion. 

As to the energy of the projectile there can be no 
question, but taking the terminal pressure at 3 tons (we 
believe it has risen as high as 5°5 to 6 tons) the energy of 
the expelled gases 18 12,208 foot tons, that expended m 
lifting the atmosphere 2501 tons, together 14,714 foot 
tons; so that, neglecting internal forces altogether—and 
theee are no small quantity—we have 14,714 foot tons of 
energy against 5704 in the text-book. 

@ can only conclude that the pressure corresponding 

ato, this difference, as well as that due to the forces 

tded inside the bore, have been entirely neglected by 

esigners of the guns. 

@ powder with which the gun was burst was that 

has “cocoa”; this powder, while diminishing the 

num pressure carries it further down the bore (a 

thing for guns weak in the chase), and 

‘s the: mean and final pressures, and the muzzle 

Fs Siierefore the calculation we have given is 
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probably within the mark fer an equal weight of cocoa 
powder. 

The reason for the etrors_we have pointed out may 
probably be found in the blind confidence placed in the 
indications of crusher gauges. It is well known that a 
certain length of time must be taken up in the com- 
pression of all metals, and it is extremely doubtful 
whether something near the two-hundredth part of a 
second in which the explosion takes place 1s sufficient for 
the compression of copper cylinders, especially when 
comparisons are made between those near the breech, 
which are longer under the influence of the powder gases, 
and those in the muzzle, which are not acted on for any 
appreciable time 

The only item in the above estimates which has been 
ascertained by experiment 1s the muzzle velocity, the 
others are the result of calculation, and although Col. 
Moncneff tells us they are to be trusted when measured 
in recoil, 1t would be far more satisfactory were they 
ascertained by direct experiment. 

Means for verification have been pointed out, and 
although we believe the Government 1s provided with the 
instruments nothing has yet been done with them. 

The failure of the Cod/ingwood’s gun raised hopes in 
the minds of many that at last a proper inquiry into the 
question would be held ; but 1t has been referred back to 
the same Committee, associated with the same civilians 
(except Mr. Leece, who is dead), who recommended that 
the gun “should remain unaltered,” but that “the charge 
of 295 Ibs. of cocoa powder should not be exceeded.” 

They therefore are to sit in judgment on themselves, 
and if they relied on the same data when recommending 
certain additional strength should be given to other guns, 
as they did when merely limiting the charge of the 
12”, what reason is there for supposing that the results 
with other guns will differ from this one except mn loss of 
life and damage done ? 


GEOLOGY OF TURKESTAN 

Turkestan; a Geological and Orographical Description 
based upon Data collected during the Fourneys of 1874 
to 1880. By J. V. Moushketoff Pp 714. With Map 

and Engravings. Russian. (St. Petersburg, 1886.) 
OR several years past all who take an interest 
in Central Asia have followed with great interest 
the yearly reports published by Profs. Romanovsky and 
Moushketoff on their geological explorations in the 
mountains of the Tian-Shan, the high plateaux of the 
Pamir, and the lowlands of the Amu-daria. The ex- 
tensive character of these explorations, prosecuted for 
several consecutive years, and the practical experience of 
the two Russian geologists promised that new light would 
soon be thrown on several important but doubtful points 
in the geology of this most interesting region; but the 
appearance of their works has been delayed for some 
years. We have, however, now before us the first volume 
of M. Moushketoff’s work, and when the whole, which 
will comprise three large volumes, as also M. Romanov- 
sky’s work on the same subject, is published, we shalt 
have an almost complete picture of the gedlogy of this 
region which contains the key to so many important 


geological questions in Europe. 


G 


118 


The first volume of M.. Moushketoff's “Turkestan” 
consists of two parts. The frst is an analysis of all 
explorations made in Turkestan up to 1884; and, the 
literature of the subject being scattered in pehiodicals, 
it will be of great value for the geographer. All the 
Russian and English explorations are mentioned, and the 
chief of them briefly analysed. The second part contains 
a description of the journeys of the author in the “ Turan 
or Aral basin,” including Samariand, the western out- 
skirts of the Tian-Shan, the valley of Ferganah, the 
western outskirts of the Pamir and Alay region, the valley 
of the Amu-daria from T.rmez to Khiva, and the Kyzyl- 
kum sands A summary concludes the volume, which 1s 
accompanied by a novelty that will agreeably surprise 
geologists, namely, a geological map of Russian Turkestan, 
on a scale of 67 miles to an inch Another map, on a 
scale of 20 miles to an inch, 1s in course of preparation, 
that now published being only intenled to show the 
extension and limits of four great geological sub- 
divisions. the Post-Tertiary deposits, the Tertiary, 
together with the Chalk, Jurassic, and Trias, the 
Primary, including the Archzan crystalline slates, and 
the unstratified crystalline rocks (granites, porphyries, 
diabases, and so on). Of course, it 1s regrettable that 
the Secondary deposits could not be separated from the 
Tertiary, but we must wait for the appearance of the 
promised map on a larger scale. 

As to the conclusions arrived at in this volume, we 
may remark at once that the personal inclinations of the 
author being chiefly directed to petrography on the one 
hand, and dynamic geology on the other, these two 
departments have received most attention, while Prof. 
Romanovsky, being a well-known palaontologist, has 
devoted his chief attention and wide practical knowledge 
to the discrimination of the different subdivisions of the 
sedimentary deposits explored by him M Romanovsky 
having published almost every year very valuable reports 
on bis summer’s work, his researches are embodied in M 
Moushketoff’s work, so that each 1s complementary to 
the other. 

Nearly the whole of the Aral basin (and we have seen 
that the author includes under this name the wide tracts 
east and south-east of Lake Aral) 1s covered by Chalk, 
Tertiary, and Post-Tertiary deposits; the rematning por- 
tion, that is, no more than one-twentieth of the area, 
being occupied by crystalline unstratified rocks, meta- 
morphosed slate, and Palzozoic deposits which appear 
from below the above A mere glance at a topographical 
map of the region would be sufficient to indicate their 
extent—all the hills rising amidst the wide steppes being 
built up of Palzeozoic or Archean rocks The Devoman 
limestones of the mountains Urda-bashi and Karatash , 
the syenites, diabases, and crystalline slates of the Mogol- 
tau, Kochkar-ata, and Karnak mountains, and the De- 
vonian and Carbomferous limestones of the Kazy-kurt 
hills are in this category Some gold, silver-and-lead 
ores, copper, as also almandine and beryl, are found in 
these mountains. It is interesting also to notice that the 
crystalline rocks in the Palzozoic islands scattered amidst 
the steppes are much more metamorphosed than the 

rocks in the Tian-Shan mountains, They 
have obviously been long subject to the influence of water, 
which ance covered what is now the steppe region. 
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Jurassic deposits are the next geological formetio: 
found in the East Aral basin. The lowest strate sete 
however, to belong to the Rhatic subdivision—the Fes 
remains of plants which they contain being some of ther 
Jurassic, while others should be recoznised as Rhectit 
and the third Tnassic. They contain no traces of marm 
origin, and only one fresh-water shell, the Anadenti 
boreldaica, Romanovsky It must therefore be conclude 
that throughout the Triassic and Jurassic periods near} 
all Turkestan was a land having on its borders numerew 
lakes containing sweet or brackish water These Jurassi 
deposits appear only on the borders of the East Ara 
basin: namely, on the Baidam and Saram rivere, and it 
Ferganah , in the west they are known on the Mangi 
shlak penmsula (Caspian) Everywhere they conta 
most valuable deposits of coal We may add that th 
geologist will thus find, in the Aral basin, the well-knows 
geological feature so characteristic of the structure- 0 
East Siberia and Manchuria 

Chalk and Tertiary deposits are widely spread. They 
constitute the bottom of nearly all the basin, and reach z 
thickness of 2000 feet im Ferganah, and 5000 feet u 
the Hissar region Two systems of dislocation are prett) 
well observed amidst these deposits which are folded iz 
two chief directions north-east (60°) and north-wes! 
(60°) ‘This observation of M. Moushketoff 1s well worthy 
of notice We thus find, on the outskirts of the hilly 
tracts of Asia, the two greit systems of upheavals whick 
are so characteristic of Asia the system of ndges and 
plateaux running from south-west to north-east, which 
we have found appearing with such persistency im the 
I.ast Siberian hilly tracts, and the north-western direc: 
tion, which appears predominantly in South West Asia 

The Chalk deposits show great variety of structure 
sandstones, limestone», and marls predominating As tc 
their fossils, they appear at some places in unmense 
masses, but the number of species is mostly limited. 
According to M. Romanovsty, the Upper and Middle 
Chalk are represented there the former, very rich 11 
oysters, 1s closely akin to the Senonian of Europe; it is 
much developed on the outskirts of the Tian-Shan, espe 
cially in Ferganah, but it changes its characters (Senonian 
Ammonites making the:r appearance) farther west, mn the 
lower parts of the Amu-daria The Middle Chalk, which, 
‘owever, it 1s difficult to separate from the former, has a 
still wider extension The Chalk contains a number ol 
useful minerals, namely, phosphorite, gypsum, naphtha, 
ozokerite, and sulphur 

The Tertiary deposits are so closely connected with 
the Chalk deposit. that :t 1s often difficult to separate 
them from one another; they are still poorer in fossile 
(excepting those on the northern and western shores of 
Lake Aral, as yet unexplored), especially towards the 
east, as we approach the Tian-Shan. In this last region 
we have, as 18 known, the Eocene deposits, consisting for 
the most part of deep-sea deposits of Nummulte sand 
stones. They are covered with Lower and Middle Oligo- 
cene, very much hke the German and Belgian Tertiary 
deposits, and these last in their turn disappear under 
Miocene limestones and Sarmatian clays. 

The Tertiary deposits of the Tian-Shan contaia, on thi 
contrary, very little or no clays, and chiefly consist 9 
conglomerates and sandston:s, § me of them date ieamt 
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Mee Eocene period, some others from the Oligocene ; 
‘wybite the most recent Miocene and Pliocene deposits 
contain » fauna in process of decay : the deep-sea fauna 
ofthe banks of the Aral is substituted by a shallow-water 
‘fauna, and the Nummulite banks disappear. The chief 
fossils are teeth of sharks, some Lamelhlbranchiata, and 
a few oysters (Sphenia rostrata, Lamk.; Mod:ola sub 
curinata, Lamk.; M. jeremesewi, Roman.; Alligator 
darwint, Ludw., Ostrea raincurti, Desh. ; O. longirosiris, 
Lamk., &c.) These features, as also the extension of 
pudding-stones, especially on the outskirts of the Tian- 
Shan, are indicative of their littoral origin The same 
distmction appears as to the minerals they contain 
Several great beds of gypsum, brown-coal, and _bitu- 
minous slates are found in the Tertiary deposits around 
Lake Aral, as also naphtha in the Balkhan mountains ; 
but both naphtha and brown-coal are absent in the Tian- 
Shan deposits, which contain, on the contrary, salt, 
together with gypsum 

The Post-Pliocene Aral-Caspian deposits can hardly be 
delimitated from the Tertiary deposits Their maximum 
thickness does not exceed 100 feet Both in the Black- 
Sands (Kara kum) and the Red-Sands (Kyzyl-kum) they 
consist of a sandy clay which often passes upwards into a 
clayey sandstone As to their petrographical features, 
they are the same from the Volga to the foot of the Tian- 
Shan, The fossils they contain (Cardiun: edule, Dreys- 
sena polymorpha, Neritina liturata, Adana uitrea, and 
Hydrotia stagnalis m the Kara-kum ; Lithoglyphus 
casfius, Hydrobta stagnalss, Anadonta ponderosa, and 
the Spongia described as Metschnikowta tuberculata by 
M. Gnmm in the Kyzyl-kum) are all now liding in the 
Caspian and Lake Aral, and precisely in the hittoral 
shallow-water zone 

What are the limits of this immense Post-Pliocene 
basin surely forms one of the most interesting problems 
of geology, and they can already be determined approxi- 
mately In the west, the Ergem hills (which run due 
south of the great Tsaritoyn bend of the Volga) form its 
western shore '—a great gulf extending along the broad 
valley of the two Manych rivers towards the Black Sea. 
Further south it must have been much nearer to the 
present shore of the Caspian, with a broad gulf to the 
west in what 1s now the valley of the Kura. How far this 
gulf extended towards the north remains sul! unsettled. 
The evidence denved from the Dreyssena polymorpha, 
found as far north as the Samara winding of the Volga, 
is still contested by MM. Moller and Grnmm—this species 
of Dreyssena being a too cosmopolitan one, but the 
discovery of a few Caspian mussels even further north, 
towards Simbursk, as well as the orography of this region, 
make one incline to the opinion that a narrow gulf of the 
Aral-Caspian Post-Pliocene sea extended almost as far as 
the mouth of the Kama, with a wide lake fillmg up the 
Oka depression of the Volga and communicating with 
the sea by an outlet. It is known that this basin extended 
towards Lake Aral and further east, with a penin- 
sua which entered it from the north, and which 1s now 
known as the Ust-urt and Mugo-djar hills. How far it 
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extended towards the east remains still unsettled. “M. 
Moushketoff only mentions the supposition of the late 
M. Severtsoff as to the connection which existed between 
Lake Araf afd Lake Balkhash However probable this 
connection, we ought to take into consideration the latest 
researches of Russian zoologists, according to which the 
fauna of Lake Balkhash would have much more kinship 
with the lakes of Central Asia than with the fauna of 
Lake Aral. If this fact 1s confirmed, we should probably 
distinguish two different periods—an earlier and a later 
one — during which last the connection between Lake 
Balkhash and Lake Aral was broken, but continued be- 
tween the former and the eastern lakes of Central Asia. 

As to the southern hmits of the Aral-Caspian basin, 
they cannot yet be determined with certainty. Aral- 
Caspian deposits are wanting in the middle parts of the 
Kyzyl-kum plateau, so that the southern shores of this 
basin must have been somewhere in the latitude of the 
Bukan-tau mountains. Further east they ran in a more 
southern latitude In the Sary-kamysh depression and 
for 160 miles further south we again find Aral-Caspian 
mussels, as far as the Bala-Ishem wells, and in this region 
the Uzboy (formerly considered as the old bed of the 
Amu) disappears South of Lake Aral they hardly reach 
the latitude of Merv. From all these data, M Moush- 
ketoff concludes that the basin consisted of two different 
parts—the Caspian and the Aral part—connected by a 
narrow outlet passing by the base of the Balkhan mountains. 
The eastern portion was shallower than the western ; tt 
had more islands, and its organic life was poorer It was 
also subdivided, in its turn, into two parts connected by 
the Aibughir outlet 

As to the drying up of this basin and its subsequent 
modifications, which M Moushke‘off attributes in great 
part to the agency of the wind, we shall devote to them a 
second article, inasmuch as the author's observations on 
the dunes and moving sands deserve special attention. 


P K. 
(To be cont:nued ) 





THE NATURALIST’S DIARY 
The Naturalst’s Diary, Arranged and Edited by Charles 
Roberts, FRCS,L.R.C.P,&c (Swan Sonnenschein, 
Le Bas, and Lowry, Paternoster Square). 
HIS book may be described as a most excellent vadde 
mecum and guide to any person who not only 
wishes to keep a phenological diary, but who wishes to 
know whit to enter therein. The preface and introduc- 
tion show forth the principles which have guided the 
author in making this compilation, and the important 
services it may be made to render to biologists and to men 
of science, as well as to practical gardeners, agriculturists, 
sportsmen, and residents in the country generally. It is 
also recommended to the notice of tounsts, and especially 
to those who find themselves perchance perforce anchored 
in some one of our numerous health resorts, cut off from 
their usual avocations. Mr. Roberts’s observations have 
been made on the breezy downs of Marlborough in con- 
nection with the Marlborough College Natural History 
Society, 1864-84. They include registration of mean, 
maximum, and minimum temperature in sun and shade, 
“accumulated temperature” abave 42° day-degrees, bard- 
metrical observations, rainfall, and direction of wind. 
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These are, however, only the necessary key to what 
follows in the most interesting Observations upon the first 
appearance of each famihar Hower, the maiden song of 
each sweet warbler of the grove, the arrival éf summer 
visitants, such as the swallow, swift, corn-crake, or cuckoo, 
and the emergence of insect, reptile, fish, or hibernating 
mafomal] from winter’s sleep. 

The student 1s provided with a series of 365 pages, 
fittingly and instructively introduced, one being devoted 
to every day in the year. Each page is numbered both 
prospectively and retrospectively, showing not only the 
number of days or pages from the beginning, but to the 
end These pages are partly blank, and upon the left- 
hand side the reader 1s told what to look for in the vege- 
table or animal kingdom, what flower may be expected 
to raise tts head, or, as the season advances, what fruit may 
be expected to ripen We are almost all of us keenly 
ahve to the interest of watching the unfolding season, 
and a book of this kind embodying information already 
obtained, and inviting the reader to record his own ob- 
servations on the same points, must commend itself to a 
large class of persons. Take as an example p 133, or the 
133rd day of the year, May 13, and we find that we should 
on this day “look out” for the green hair-streaked butter- 
fly, the hght tussock and rivulet moths, and the egg of 
the lesser whitethroat , we may also look for the spindle- 
tree in flower and the common mallow, although some- 
what before their usual times. The blossom of the white- 
thorn, which 1s always known as “ May,” has been seen 
at Marlborough on April 30, and again has not been seen 
ti June 4, information which 1s thus succinctly set forth, 
“ Crataegus oxyacantha, 120-155, Hawthorn, Whitethorn, 
May,” the figures indicating the earliest and latest days 
of the year upon which this favourite flower bas been 
known to bloom 

There appears, indeed, to be no hmit to the kind of 
things which an earnest student of Nature might not 
pleasantly note as affording matenal for his Naturadzst’s 
Diary. And so wide ts now the net thrown, and so extra- 
ordinary are the correlations of science, that no fact need 
be passed over as unworthy of notice. For example, we 
are told in the introduction that “closely connected with 
the subject of migration, and equally deserving of sys- 
tematic observation, 1s the congregation or flocking of 
birds in the autumn and winter months, as it is probably 
correlated with hibernation of fishes and reptiles” So 
that watching the loves of doves, and packing of par- 
tridges, listening to the early soft cooings of pigeons, or 
the crow of the pheasant, chronicling the advent of the 
cuckoo, or of “sweet Philomel complaining,” or listening to 
the first strains of that “rapture so divine” which the 
immortal Shelley ascribed to our most sustained songster 
—in each case we may by accuracy of observation add a 
drop to the ocean of facts slowly developing into universal 
knowledge. Such a task could not fail of being attractive 
Possibly it may tend to dissipate the sweet and more 
dreamy influences which steal over us insensibly while 
experiencing the gradual unfolding of Nature—the feeling 
30 tenderly expressed by Longfellow in his exquisite pre- 
lude to the “ Voices of the Night”; but this awakening 
from the poetic dream appears to be the fate of com- 
munities as well as of individuals, and we must, we sup- 

, pose, sesign ourselves to it. It is the province of science 
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to ransack, to di 


dissect, to arrange, to chronicle, and mot f 
“babble o’ green fields” only, as Dame Quickly seid a 
poor Sir John Falstaff lying a-dying. 

Downton, May 12 JOHN WRIGHTSON 
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OUR BOOK SHELF 


Scentjfic Resuits of the Second Yarkand Mission, base, 
upon the Collections and Notes of the late Dr. fF, 
Stolcska. “ Araneda.” By the Rev O. P. Cambri 
MA. (Published by order of the Government of India. 
Calcutta, 1885 ) 


WE have already on several occasions noticed the 
memoirs published by the Government ef India on the 
collections made dunng this expedition to Yarkand. The 
spiders were placed in the very capable hands of the Rev 
é. P. Cambridge for description. The collection cannot bi 
considered as fairly representing the fauna of the exten- 
sive region traversed during the expedition, an area which 
Mr Hume thinks might be subdivided into five well- 
marked regions, but which the author, judging from the 
collection of Araneida, conceives might have been wel 
considered as but two: that 1s, (1) from Murree to Cash- 
mere, including the latter as wel] as the former; and (2) 
the whole of the rest of the area travelled over by the 
Expedition, and comprising the neighbourhood of Leh 
the route from Tantze to Chagra and Pankong Valley. 
and from Yarkand to Bursi, as well as Yarkand anc 
neighbourhood, Kashghar, the hills west of Yarkand, anc 
the Pamtr. 

In the former of these more than half of the whole 
number of spiders were collected—69 out of 132. The 
leading character of these 1s European, with a few mon 
distinctly tropical and sper adel ste species, The characte. 
of the latter region 1s also European, but with decidec 
sub-Alpine features, and scarcely a trace of any even sub- 
tropical form, and of the 69 species met with in the 
former three only were found in the latter, and only one 
Drassus dispulsus, occurred throughout 

Of the 132 species, 23 seem identical with European 
species already described, leaving the large proportion o 
109 as apparently new to science Even this number can- 
not be supposed to represent the new spectes in the fauna 
of this regionat Ru. season of the year was very muck 
against the s#ecenteof the collection, and the hands of the 
collector were very ‘much engaged with other branches o 
natural history , and there can be no doubt that a large 
harvest awaits thexplorer of the southern slopes of the 
mountain regior-" Cashmere, where the tropical cha- 
racter of the fof theita!i become more marked; anc 

robably a still greuet diversity in the species will be 
abies in those from the more central 1:egions of India 
For comparison upon these points the author regrets thas 
there exist no matenals, for almost nothing has as ye 
been published about the spiders of tropical India. 

Two quarto plates with 21 figures of the more importan! 
new species accompany this Report. 





LETTERS TO THE EDITOR 


[The Edstor does not hold himself responsible for opinions ex 
pressed by hes correspondents, Nether can he undertake ts 
return, or to correspond with the writers of, rejected manm: 
scripts. No sotsce ts taken of anonymous communications. 

[The Editor urgently requests ¢ to keep thar leter 
as short as possible, The pressure on his spact Vs so grea 


that +t ss impossible otherwise to insure the m pineaiclgrie CORK 
of sfacepoiee sr containing énteresting and nove facts,} 
The Thomson Effect 
I AM indebted to Dr. Everett for calling ne nt ane to the 


confusion which has crept into ie of my book on '* Heat,’ 
1 had not noticed it; but, OF cam eaally be 
Take to the end of the section the statement quoted by, ) 


Fides £6, 088) 


Weeyeit ;-nnd delete the word ‘‘ Thus” in the sentence which, 
ent, follows instead of i. This 
is obviously called for by the context :—for the reader 
been tald how far sheory had guided Thomson as to 

ee LL tions,” &c., of heat; and, of course, expects 

next to be told what additional information, 2s to these 

‘es ,” &c., Thomson obtained by expersment. 

Still, confused as it is, the passage could not (except poe 

from the point of view of history) embarrass a reader of § 196; 

for the nature of the Thomson effect is there cas clearly 

stated, and even illustrated by a diagram. [A much more 

serious case of confusion is to be found at p. 366, line 15; 

where (by the omission of a few words) my copyist has made 

absolute nonsen<e of a quotation from Clerk-Maxwell.] 

The statement quoted by Dr. Everett obviously requires to be 
restricted, as follows :— 

An dectric edited iprsaitacd Jrom cold to hot in copper, behaves 
asa veal fiud would do—re + tends to reduce the gradient 
of ure, Intron, under the same circumstances, tt tends 
to smcvease the gradient 

It is clear that this statement has nothing to do with the 

nature of the Thomson effect .—:¢ ‘‘absorption” or 

‘disengagement ” of heat —for ¢4zs would depend upon the 

temperature of the fluid spoken of. It raises the question of the 

excess of Thomson effect in one locality, over that in another, at 

a lower mean temperature but with an equal gradient. 

Dr. Everett seems to forget that, though the water-equiva- 
lent of a metal may be treated as sensibly constant through 
moderate ranges of temperature, the | specific heat of elec- 
tricity” cannot so be treated, Using nis notation, (with the 
proviso that @ 1s absolute temperature) we have o = £6, and the 
equation he quotes from Thomson 1s 


de £6 de 

cael = _ — ry 

at ¢ ax 
Happily, this can be integrated, so that we have 


‘N Ld 7 


Now suppose the gradient of temperature to be uniform and 
positive along x positive (the direction of the unit current), 
when ¢ = 0 we have 


Generally, therefore, 


6 = ex. 


Thus the gradient becomes less steep -—2.¢, there 1s a tendency 
to reduce temperature differences, when & is positive, as in 
copper. In iron, where £ 1s negative, the tendency 1s to make 
the gradient steeper :—2.¢. to exaggerate differences of tempera- 
ture. Of course, as in all these thermo-electric matters, reversal 
of sign of the ent reverses the thermal effect. 

e general int (1) denotes a process of continued s:mtple 
sere Sie not franstation, of the ‘‘temperature curve" Were it 
not for heat-conduction, harmonic waves of temperature would 
tend to become éreakers. But it 1s idle to s te farther. 

How much of this 1s Thomson's I don’t certainly know ; and I 
am for the present too busy to enquire, But it would be difficult 
to overestimate his services to Thermo electricity. 

This will, 1 hope, meet with Dr. Everett’s approval. As to 
his letter, I would say (in Scottish legal phrase) ‘* Quoad udtrd, 
ee o P, G. Tair 


Power in Laboratories 


In connection with the admirable devices for the distribution 
of driving-power in laboratories, illustrated in NATURE, vol. 

xiii, p. the description of a novel and very effective form 
of wat with which I have been experimenting for 
several months, will be of interest. 


One of these motors is set up in the cellar of our science hall, 
where it ix pee with aqueduct-pressure of sixty pounds to 


Falta asc ta eet ome mete 
over “idle pulleys ” to the u st 
_ OF the bullting, where a amall engine-lathe and dpaaae use 
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Sonat ihe'atec a peal of aint dee, ck ae ee 
t motor-—a of radi wit | 
at the centre of the motor, through which rans the driving-shaft. 


ving A 
The pistons in these cylinders are single-acting, and the water is 
admitted to"thtm: in succession by the rotary valve which forms 
part of the main shaft. The pistons, thus, in pressing outward, 
exert their force agamst a strong ring, to which 1s bolted a cross- 
bar which ea the crank of the main shaft. Thus the ring, 
in turning the , has the vibratory motion of an eccentric, 
and returns the o tte pistons to the bases of the cylinders, at 
the same time exhausting the water through the interior of the 
rotary valve. Three pistons are thus constantly exerting a thrust 
upon the ring, whatever its position, and this thrust bemg always 
tangential to the arc of revolution of the crank, there mw no 
‘* dead centre,” and the uniform pressure at right angles to the 
crank at every part of its arc insures an even rotary motion and 
obviates the necessity of a balance-wheel The ends of the 
iston-rods are slotted, and contain ant-friction rollers which 
beag against the ring, and this latter 1s grooved all round, so 
that, in addition to its simple and rapid motion as an eccentric, 
the ring 1s free to perform a slow motion of revolution ind 
dently of its work of dnving the crank, and the wear of the 
interior face of the ring is thus equalised and becomes inappre- 
ciable, 

The supply-pipe for this motor has a diameter of 1§ inches, 
and it gives an equivalent of nearly 2 horse-power. ¢ flow 
of water ts regulated by means of a balanced valve, under control 
from every point where the power is used. As the use of the 
power 18, for the most part, discontinuous, hike that in lathe- 
work, I find it better to start and stop the motor as often as 
desired than to use the ordsnary device of shifting a belt off and 
on a loose pulley. All possible economy of water is assured, as 





none of it runs to waste without giving its si wrhaaien of power 
at just the time when itis required, It will be seen that the 
form of motor 1s specially adapted to such uses, as there is no 
fly-wheel whose inertia has to be overcome; and as the motor 
has no ‘‘ dead centre,” 1t readily starts from any position, over- 
coming a maximum resistance. 
Where continuous running 1s required, at an ee 
a centrifugal governor 1s attached to the belt-wheel, acts 
upon the amplitude of vibration of the mng, diminishing the 
stroke of the pistons when the resistance is removed. The 
overnor thus gauges the long exactly proportional to 
the resistance to overcome, makes the motor a very 
effective driving-power for dynamos and all sorts of machines 
and apparatus in which a uniform speed 1s necessary, while the 
resistance 1s variable. 
The difficulttes barring the economic use of water as a motrve- 
wer, owing to its weight and incompressibility, seem to have 
n su m7 ny ag ed this santg = motor, iby peat 
unexam ve attai more t 
cent. of the theoretical power of the water derived. The hittte 
cut annexed shows the smallest size of these motors—it stands 
about 10 inches high, and uses a $-inch supply, consuming less 
than six quarts of water in 100 revolutions. I frequently ran it 
ata speed of 1000 revolutions to the minute, and at the mauu- 
factory I have seen the same motor attain double this resagier K 
The motor runs equally well with compressed air (or with 
of 


steam, if the piston- and with either 


media even are 
fe ee ine oe motor for the imme- 


a t of power, the little care it has ont 
semaabonal cBieeh, tad tar actnesen! consumption cone, aie 
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ad in its favour; and, for all laboratories 
with ct-pressure, I venture to think that it 
the ‘best solution of the problem of inexpensive, con- 
venient, and effective power. Davip P. Topp 
Observatory, Amherst, Mass., May 1§ 6 


Scientific Nomenclature 


In_a letter published in Nature for May 27 (p. 76) Prof, 
Minchin prop)ses to replace the expression ‘‘ potential energy ” 
by “‘ static energy.” It seems to have escaped his notice that a 
similar expression, proposed many years ago by Sir William 
Th mson, was used until it was replaced by the very words 
which Prof. Minchm wishes now to abolish A short account 
of the question is given by Maxwell in ‘‘ Matter and Motion,” 
p. 81, and I should hike to bring the following passage to the 
natice of those who take an interest in this question -— 

*6 This 3s called the ‘sum of the tensions’ by Helmholtz in 
his celebrated memoir on the ‘ Conservation of Energy ’ Thom- 
son called it statical energy , 1t has also been called energy of 
position ; but Rankine introduced the term potential energy~a 
very felicitous expression, since it not only signifies the ene 
which the system has not im actual possession but only has the 

wer to acquire, but it also indicates its connection with what 

been called (on other grounds) the potential function.” 

Harrow, June 8 G GRIFFITH 
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Neexra 


I WISH to request any of your readers who may dredge, or 
have opportunity this sum ner, to observe living or fresh speci- 
mens of the genus Neer, Gray, and see whether branchizx exist 
an that group A Lamellibranch without branchiz is anomalous, 
tosay the least I find in a new species of Mera (sub-genus 
riage from the Gulf of Mexico the following anatomical 
facts :—The mantle closed except for the small siphon and a 
marrow short skt for the thorn-shaped foot , no gills, no palps, 
the oral opening circular, plain , the roof of the peripedal cavity 
between the base of the body and the mantle margin 1s flattish, 
fleshy, with sparse pustules , a peripheral very stout pink muscle 
runs om each side around this, and 1s prolonged upward to the 
shelf before the true adductor at each end of each valve, thus 
accounting for the double scars to he found there ; the foot 1s 
close to the oral orifice, not grooved for the by sus, but pedun- 
culated and surrounded by a groove, around the siphonal 
opening are numerous tentacular processes and a moderatc 
number of ocelli The specimens appear to be adult and per- 
fectly preserved. An examination of specimens of Meru arct: a 
and Neera obesa, Lovén, indicated a similar state of affairs, 
though these specimens were not mn as good conditiun as the onc 
froin the Gulf of Mexico. I do not find in the hiterature any 
categorical statement of the observation of gills in this genus 
Clark is non-committal (in his ‘ British Testacea”’), Jeffreys speaks 
of seeing the ‘pink gills” through the shell, but that which he 
saw pink was without doubt the circular muscle I have men 
tioned. 

The question is worthy of a definite solution My specimens 
seem to Jeave no doubt that there are no gills, but it is always 
best to be suspicious of material long 1n alcohol 

Wm H DALL 

Smithsoman Institution, Washington, D C , May 27 





‘‘Plants and their Defences” 


Wir regard to the interesting article in your issue for May 6 
(p- §) on ‘* Plants and their Defences,” I should like to offer 
two remarks, and in return would be very glad to receive from 
you information upon 2 certain point. (1) The awhor enumer 
ates different species of plants protected by the severe stings of 
ants, but d.es not seem to know the remarkable work of Beccari, 
‘* Piante ospitatrici ossia prante formicarie della Malesia e della 
Papussia” (Malesia, vol. 11, Firenze, 1885). Beccar describes 
seventeen partly new species of ‘‘ Myrmevophilous ” Rubiacez, 
among which are eleven of Hydsophytum (not Hydrio- 
Phytam, as 13 erroneously given in the article in NATURE). Yon 
will find a further contribution tu this question in Henry O. 
Forbes’s ‘‘ Wanderungen durch den Malayischen Archipel,” 
ea ey baa Gout a ty obliged if ld 

‘or my part, u greatly o you would com- 
mumicate to me the title of the original work from which the 


author of ‘‘ Plants and their Defences” has taken his acoomnt of 
is Schomburghiana, Schomburghkia tibuinis, ase shearih 


Spharocephala, 
(2) Concerning the same article, Mr. Alfred W. 
(NaTuRE of May 29, p. 52) is inclined to think that the 
ous fluid a ee ae oar : not riod a 
conjectured, Decau‘e the requen an ine TERO- 
oe As a matter of fact, Prof. De, Haberlan It, at Graz 
(Austnia), has recently, in vol. xcii of Sitsungsberichfe dep 
hatsesl Akademie dcr Wassenschafien nw Wien, 1886, Febrass- 
Heft, shown in his article, ‘‘ Zur Anatomie und Physiologie der 
pflanzlichen Brennhaare,” that (1) the poison of the s 
glands is not identical with formic acid; (2) nor is at the 

men dissolved in the fluid of the glands; but (3) that neost 
probably this fluid 1s a transformed ferment or se le anti 

Frankfurt a. Oder, June 2 E. Huts 





A Remarkable Hailstorm 


On April 17, at 4 o'clock p.m. (local time), a very remarkable 
hailstorm visited the neighbourhood of a smail hamlet, called 
Et Totume,' not far from the town of Tinaco, section Co} 
State of Zamora, Venezuela. The place 1s approximately in 9 
25’N lat , and 68° 5’ long W of Greenwich, certainly not more 
than 200 metres above -ea-level. My informant is a resident of 
E! Totumo, named Nicola. Moreno Nuiiez, whe is universally 
saul to bea trustworthy and respectable man. There was first a 
very heavy thunderstorn with much rain, but after some time 
hailstones began to fall in such abundance that it might have 
been easy to collect them by hundreds of bushels, some weighing 
as much as two ounces It 1s well known that between the 
tropics hailstorms are exceedingly rare in localities situated im 
the lowlands , but the present case 1s still more imteresting, on 
account of the colour of the haslstones, some of which were 
whitish, this? others were blue or rose-coloured. have read of 
but one instance in which the two last-mentioned colours were 
observed, viz in the hailstorm of Minsk of June 14, 1880, 
descnibed by Lagunowitch, and quoted by Th Schwedoff in his 
memoir “On the Ongin of Hailstorms "+ Schwedoff thinks 
that the blue and rosy colours are owing to the presence of salts 
of cobalt and mickel, and thus confirm his hypothesis of the 
cosmic ongin of hal Ido not know whether the existence of 
those muneral constituents in the hailstones of Minsh was ever 
made certain by chemical analysis, and it 1s of course impossible 
for me to do so 1n the present case, when almost a month 
passed since the phenomenon touk plice But it is undoubtedly 
a very curious comeidence that the sam. cvlours should have 
been observed in both instances and in localitis so widely 
separated from each other, whilst there is not the slightest 
possibility that my informant, an honest and )lain countryman 
of no literary education whatcver, should have had any know 
ledge of such an observation having been made before 

Caracas University, May t2 A. Exnsi 





VISITATION OF THE ROYAL OBSERVATORY 


THE visitation to the Royal Observatory by the Board 

of Visitors took place last Saturday, when there 
was a very numerous attendance. ‘The report of the 
Astronomer-Royal to the Buard gives, as usual, an 
account of the work done during the past year, and 
references to any points of interest or importance which 
have been raised. From the report we select the foliow- 
in rtrculars :—— 

r, Turner has recently investigated the discordance 
between observations for coincidence of the collimators 
made respectively through -the apertures in the cube of 
the transit-circle and witi’the instrument raised. A 
wooden model of the cube was constructed through which 
the observation could be made when the transit-circle 
was raised, and it was thus shown that the discordance 
was due to the cutting off of portions of the object-glasees. 

the cube, and not to any effect of tem,erature, In 
view of this result it seems desitable that the optical 


t This is the vernacular nameof the calabash-ires (Creecentia. € 
eirere te, Os was: Srataly & cath pains of sink an te a eee 


bourkh od of the 
* | galy kaowa Spanish transledon of Schwedofl’s niemoir, in Cobided: 
cten'itee (Barceloua), 1880, No. 220, pp. 553-40. = 
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isGaition. of the collimator object-glasses should be 


A pra fe of the collimation-observations made 
siopaghont the year 1885 with the reversion-prism shows 
‘¢at-tor the regular observers the personality depending 
on the apparent direction of measurement 1s extremely 
amall. Any possible effect of the kind is eliminated by 
the method of observation adopted with the reversion- 
priam. The personality depending on the direction of 
shotion, as deduced from the results of reversed and 
ordinary transits of clock-stars with the reversion prism, 
appears to be more decided, though the amount 1s small 
except in the case of one observer. 

The personal equation instrument was completed last 
autumn, but was dismounted during the winter to preserve 
it from injury in the bad weather Series of observations 
have been taken with it on five days, and the results 
appear to be very satisfactory, the accordance being as 

as could be expected The absolute personal equa- 

tions thus obtained seem to show that all the observers 

observe too late, the differences between the several 

rvers agreeing well with the relative personal equa- 
tions found from observations of clock-stars. 

The sun, moon, planets, and fundamental stars have 
been regularly observed during the past year, together 
with other stirs from a working catalogue containing 
about 2750 stars Good progress has been made in the 
observation of these stars, 1n view of the formation at the 
end of 1885 of a Ten-Year Catalogue, epoch 18300 The 
annual catalogue of stars observed in 1885 contains about 
1250 stars. 

the following sta'ement shows the number of observ,1- 
tions made with the transit-circle in the twelve months 
ending 1886 May 20 .— 


Transits, the separate limbs heing counted as separate 


observations 5685 
Determinations of collimation crror 306 
Determinations of Jevel error 332 
Circle obs rvations 5133 
Determmations of nadir point (included in the 

number of c rele-observations) 318 
Reflection-observati ns of stars (sunilarly included) — 530 


The value found for the co-latitude from the observations 
of 1885 1s 38° 31’ 22” 04, differing by o” 14 from the 
assumed value, the correction to the tabular obliquity of 
the ecliptic 1s + 07 81, and the discordance between the 
results from the summer and winter solstices 1s — 0” 8, 
indicating that the mean of the observed distances from 
the pole to the ecliptic is too great by + 0" 49 

The mean error of the moon’s tabular place (computed 
from Hansen’s Lunar Tables with Prof Newcomb's cor- 
rections) 1s + 002s. in RA and + 0” 36 1n longitude, as 
deduced from 103 meridian observations in 1885. The 
mean error in tabular N PD. is — 0” 58, which would 
appear to agree with the observations of the sun in indi- 
cating that the mean of the observed N.P.D.’s is too 

t. 

The observations of the moon with the altaz.muth 
have, as usual, been restricted to the period from last 
quarter to first quarter in each lunation, the total number 
of observations of various kinds made in the twelve months 
ending 1886 May 20 being as follows :-— 


Azimuths of the moon and stars 


21 
Azimuths of the azi nuth mark 14 
Aximuths of the collimating-mark 176 
Zenith-distances of the moon ‘ we . Ifo 
Zenith-distances of the collimating-mark . 172 

The reversion-prism has been used during the past 


year with the altazimuth for investigation of the person- 
ality depending on the apparent direction of motion of 
stars or the moon. The plan adopted has been to 
-Wheerve a transit over the first three wires with a certain 
*pparent direction of motion and over the last three with 
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the apparent direction of motion changed. A second 
transit 18 then observed with the conditions reversed, sp 
that in each double transit there are two sets of observa- 
tions over the same six wires with the apparent direction 
of motion different, from which a determination of the 
personality is obtained by simple subtraction without any 
calculation of intervals of wires. The results show that 
the personality is in every case small, and that further 
observations are required to separate it from accidental 
errors of observation 

A clock synchronised by hourly currents, on Lund’s 
system, has ben resented to the Observatory by the 
Standard Time aa Telephone Company, and 1s fixed in 
the Astronomer-Royal’s office. 

A new plane mnrror (silver on glass) has been obtained 
from Mr Calver for the Lassell equatorial, and a wooden 
screen has been fixed at the eye-end to protect the open 
end of the tube from the heat of the observer's body, it 
having been found that the definition was much affected 
by convection-currents at the eye-end, giving rise to an 
apparent astignatism which was at first supposed to be 
caused by tilt of the Jarge mirror The optical perform- 
ance appears now to be satisfactory. At Mr Common's 
suggestion a frictional connection between the clock and 
the driving screw has been applied so as to allow of the 
Jatter being turned in either direction (for slow motion in 
R.A ) without putting the clock out of gear 

For aetermination of motions of stars in the line of 
sight, 378 measures have been made of the displacement 
of the F line in the spectra of 51 stars,and 21 measures 
of the 4 lines in 8 stars, besides measures of the displace- 
ments of the 6 and F lines in the spectra of Mars and 
Venus, and of the east and west limbs of Jupiter, and 
comparisons with lines in the spectrum of the moon, or 
of the sky, made in the course of each night’s observa- 
tions of star-motions, or on the following morning, as a 
check on the general accuracy of the results. The ob- 
servations of Sirus during the past twelve months indi- 
cate, as in the last three .ears, a displacement of the F 
line towards the blue (corresponding to a motion of ap- 
proach), the amount being snghtly larger than in the pre- 
ceding year Spectroscopic observations were interrupted 
on a number of night» through deficient supply of water 
for the driving-clock of the south-east equatonal After 
some correspondence with the Kent Waterworks Com- 
pany it was arranged that the pressure 1n the Observatory 
main should not be reduced to so low a point in the 
evening, an / no further trouble with the water supply has 
been experienced since The experiments with the re- 
version spectro-~cope of the Oxford University Observa- 
tory (lent by Prof Pritchard) imdicate that this form of 
instru nent is well adapted for observation of displace- 
ments, provided certain improvements can be effected in 
the optical and mechanical parts. 

For the year 1885 Greenwich photographs are avail- 
able for measurement on 208 days, and photographs from 
India and the Mauritius, filling up the gaps in the series, 
on 152 days, making a total of 360 days out of 365 on 
which photographs have been measured. The record 
has thus been made practically complete for 1885 by 
means of the Indian and Mauritius photographs, 

A table of the means of daily areas of spots and faculx 
and of th: mean heliographic latitude of spots has been 
formed for each synodic rotation of the sun, and for each 
year from the commencement of the Greenwich series in 
1873 to the end of 1885. 

Further experiments for determination of the ay oe 
ture corrections for the honzontal and vertical 2 
magnets by alternately warming and cooling the base- 


ment on successive days were made in the spring of this 
year, a continuous record of the temperature being ob- 
tamed by means of the Richard t The 


following are the results thus obtained in 1885 and 1886 
as compared with the previous determinations, the appa- 
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rent cha for 1° of temperature being expressed in 
terms of the horizontal force and vertical force respect- 
ively :-— 
For x° Fahr. increase of 868 8 886 
Apparent decrease of horwontal “00018 5 6 “0021 
1889 1885 1886 


Apparent increase of vertical force .. 00020 00022 ‘00020 
are the principal results for magnetic 


The followin 
elements for 1885 .— 


Approxumate mean declination 18° 2’ west. 
3°9376 (in Enghsh units). 


Mean horizontal force .. . 3°8156 (an metric units). 
; 67 27 28 (by 9-inch needles). 
Mean dip 67 27 32 (by 6 inch needles), 
67 28 27 (by 3-:nch needles), 


In the year 1885 there were only three days of great 
magnetic disturbance, but there were also about twenty 
days of lesser disturbance for which it may be desirable 
to pubhsh tracings of the Bootes spac curves It is 
proposed to add tracings of the registers on four quiet 
days to serve as 2 ety of the ordinary diurnal movement 
at four seasons of the year, as was done for 1884. 

The automatic drop of the Greenwich time-ball failed 
on two days during the past twelve months, on one oc- 
casion through accumulation of snow on the mast, and on 
another through failure in the clock-work apparatus for 
daily reversal of the currents through the electro-magnets. 
This apparatus has since been removed, and the direction 
of the currents 1s now reversed by hand once a week On 
one day the ball was not raised on account of the violence 
of the wind 

As regards the Deal time-ball, there have been seven 
cases of failure owing to imterruption of the telegraphic 
connections, and on three days the violence of the wind 
prevented the raising of the ball There have been 
three cases of failure of the 1 pm. signal to the Post 
Office. 

No further action has been taken as regards the esta- 
blishment of hourly trme-signals at the Lizard or Start, as 
the arrangements for preliminary tral of a collapsible cone 
at Devonport are not yet completed One of the Transit 
of Venus clocks (Dent 2010) has been adapted by Messrs. 
E. Dent and Co to give hourly time-signals, and to be 
synchronised by the help of an auxihary seconds’ pendulum 
on the plan I proposed in the last report 

The longitude of Gibraltar was determined last year 
under Capt. Wharton’s direction, by exchange of tele- 
graphic signals on August 8, 9, and 12 between Green- 
wich and Gibraltar, the Eastern Telegraph Co having 
courteously given the free use of their telegraph cable for 
the purpose. The wi jresg were transmitted by relay- 
action from the ends of the cable to the observing-stations 
at Greenwich and Gibraltar. Local time was determined 
at Gibraltar by the officers of HMS Sy/rza with the 
sextant, and at Greenwich by Commander Moore and 
Lieut, Dougtas by means of sextant observations, and also 
by transits with the transit-circle. In connection with this 
determination a large number of observations of signals 
were made at Greenwich for the determination of the 
personal equations of the different observers in observing 
tel signals, At Greenwich the nt. ers signals 
were 0 by five observers independently. Com- 
mander Moore and Lieut. Douglas made a series of 
observations at Greenwich last summer for comparison 
of the relative value of determinations of loca] trme made 
with a sextant and with a small transit instrument 


ively. 

Fhe record of the past year shows that the work in all 
branches tends to increase. This increase could not well 
be a without Asa toe g the efficiency of the Ob- 
servatory, but year year it causes more pressure on 
out limited staff, which, in addition to scientific work, is 
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with the ever-increasing duties of a 

Office. In this cotinection I may mention that 4 
deal of my own time, as well as that of the 
Assistant, has lately been occupied with various 
connected with the Navy, reference having been 
to me on the subject of gun-directors, mirrors for electh 
search-lights, and binoculars, in all of which there & 
involved questions iring Iconsideration. 

Commencing with the year 1885, Greenwich civil tim 
reckoning from midnight to mulaitghe and counting fro 
© to 24 hours, has been adopted in the s 
and photographic results as well as in the magnetical an 
meteorologic It 1s proposed to defer the introductio 
of this time-reckoning into the astronomical results ti 
the year 1891, for which year the Board of Visitors bay 
recommended 1ts adoption in the Nautical Almanac, 
an Observatory such as this, where observations of variou 
classes are carried on, there is, however, considerab! 
inconvenience in the retention of the present astronomca 
day, which now involves the use of two systems of reckor 
i ie solar time in the same establishment. 

he construction of an object-glass of 28 inches ape 
ture and of 28 feet focal length, with suitable tube, to b 
mounted on the south-east equatorial, has been authorise 
by the Government, and the necessary funds have bee. 
provided in the estimates. The work has been intruste 
to Mr. Grubb, with whom I have arranged the details « 
the tube, which is to be of special construction, adapte 
to the conditions of the mounting, and available fc 
spectroscopy and photography as well as for eye-observa 
tions Mr Grubb proposes to provide means for readil 
separating the lenses of the obyect-glass to such a distanc 
as will give the proper correction for photographic ray: 
Messrs. Chance are engaged in the manufacture of th 
glass for the lenses, and have already made a flint dis 
which promises to be very satisfactory. 

In view of the recent development of astronomicz 
photography, I propose to have constructed, for use wit 
the present 12]-1nch refractor of the south-east equatona 
a combination of a convex flint and concave crown len: 
which, when placed about 2 feet within the focus, woul 
correct the chromatic aberration of the obyect-glass fo 
the photographic rays without alteration of the focs 
length If this plan succeeds, the instrument would the 
be well adapted for photography, thanks to the firmnes 
of its mounting and the excellence of its driving-clock. 
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THE PAST WINTER 


A? the meeting of the Royal Meteorological Societ 
held on May 19 a paper was read on “ The Sever 
Weather of the Past Winter, 1885-86,” by Mr. C 
Harding, F.R.Met Soc. The paper dealt with the si 
months from October to March in a general way, an 
with the three months from January to March more i 
detail, as the latter embraced the period during whic 
the weather was most severe, and 1n which both frost an: 
snow were exceptionally prevalent. The maternal use 
in the discussion was for the most part contributed b 
the kindness of the Meteorological Council. 

The greatest deficiency of temperature throughout th 
winter occurred in the weeks ending January 25, Marc 
1, 8, and 15, the defect on the average amounting to a 
much as 9° and 10° over the greater pet of Englanc 
Dung the fortnight ending March 1 . ¢ mean tempera 
ture was below rapeahene pa in the Midland Countie 
and in the north-west ngland, and, c th 
British Islands as a whole, the temperature was jowe 
during this fortmght than in any similar period of th 
winter. The means for each of the six winter month 
show that the temperature was below the average ove 
the whole Kingdom in October, January, nb ypteer Une! 
March. In the east, south, north-west, and wei 
of England, and the Channel Islands, as well as over ¢i 
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ditter part of the Midland Counties, and the north of 
i ts ture was also below the average in 
mbet, whilst in the north-west of England and overa 
great part of the north of Scotland each of the six months 
ais below the average. There was no part of the British 
Talands, except the Channel Islands, in which the tem- 
for each week, from the commencement of 
anuary until the third week in March, did not fall to the 
ng-point or below, whilst in the south-west of Eng- 
there was not a single exception after the first week 
in October, and in the east of Scotland, the north-east 
and north-west of England, the thermometer fell to 32° 
below in each week from the commencement of 
ovember. The lowest shade-temperatures observed in 
the British Islands were: in January, — 2° at Braemar on 
19th, and 1°: at Alston on the 3oth, in February, 
#5 at Braemar and 7°1 at Alston on the 5th; in March, 
—2° at Alston and 1° 2 at Buxton on the 7th, and 2° at 
Braemar on the 12th. There were extremely few in- 
stances of the temperature falling below 5°, but tem- 
peratures below 10° were observed in January and March 
over the ter part of Great Britain. 

From the commencement of January to the middle of 
March there was almost continuous frost, and dumng this 

it froze for apware of 60 nights at many places 
in the British Islands At Great Berkhamsted the mini- 
mum tem ture registered 32° or below in January 
23 days, February 23 days, March 18 days, making a 
total of 63 days between January 3 and March 18, whilst 
on the grass it froze for 7 ; consecutive nights, from Janu- 
ary 5 to March 18. At Cheadle in Staffordshire, Church- 
stoke in Montgomery, Llandovery :n Carmarthen, and 
Great Berkhamsted in Hertfordshire, it froze for 33 
consecutive nights, from February 14 to March 18, 
whilst at very many stations the frost continued 30 days 
or more In Great Brita the longest penod of frost 
occurred between the middle of February and the middle 
of March, but in Ireland it occurred generally in January. 
At Greenwich it froze on 28 consecutive days from Feb- 
ruary 19 to March 18; the observations from 1845 do 
not show another instance of frost continuing for so long 
a period without interruption. The only instances of 20 
or more consecutive days are .— 

24 days in 1858, from February 17 to March 12 

22 days in 1879, from November 20 to December 11. 

21 days in 1855, from January 14 to February 3. 

21 days in 1878, from December 6 to December 26. 

For the three months from January to March there are 
but few years since 1845 that have a period of continuous 
frost of one-half the length of that in 1886. The years 
with fifteen days or more are respectively .— 

1886 (28), 1858 (24), 1855 (21), 1861 (19), 1881 (16). 
aking the actual days with frost at Greenwich, irre- 
spective of continuity, there was frost on §3 days in the 
present year (1886) from January to March In 1855 the 
number of frosts in the corresponding period was 58, but 
the only other instance of more than 50 days was 1n 1858, 
when the number was 53. 

Probably the most interesting feature in connection 
with the past winter was the excessively cold weather 
experienced over the whole country at the commencement 
of March. The Greenwich observations from 1814 only 
show two instances of a similarly low temperature—these 
were in 1814 and 1845. The unusual frequency with 
which snow fell was also a matter of interest, and the 
heavy drifts occasioned senous blocks on many of the 
northern railways, 

The records of the London Skating Club show that 
there was skating on the Club water in Regent’s Park 
‘on 38 days during the winter, and 1885-86 was the only 
winter in which there was skating in each of the four 
Baar cease aren! 
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days in 1858, and 1 day in 1853. Ona pond at Pinner 
there was almost continuous skating for 3 months, and 
and at Rickmansworth for about 70 days, but at both 
places thesice was most carefully nursed. On January 7 
there was safe skating on snow-ice after one night’s frost. 

The temperature of the water in the Thames at Dept- 
ford was, on the mean, slightly in excess of the air. From 
January 8 to March 20 the entire range was from 40° to 
34°; and from March 1 to 19 the maximum temperature 
was 36° 5 and the minimum 35°, showing a total range of 
1°°S. 

The recent temperatures observed at several stations 
over England show that at 1 foot below the surface the 
greatest cold for the winter was reached during the first 
17 days of March. The mean was generally about 2° in 
excess of the mean air temperature, In January the 
earth temperature at 1 foot was from 2° to 3° below the 
average over the whole country, whilst in February 1t was 
from 4°°5 to 675 below the average ; the first 17 days of 
March, however, show a much larger defect on the 
average, the deficiency ranging from 6° 3 at Lowestoft to 
8°5 at Norwood. The temperature of the soil at 2 feet 
was generally about 2° in excess of that at 1 foot. 

The logs of ships traversing the North Atlantic show 
that the abnormal conditions which prevailed over the 
British Islands and indeed over nearly the whole of 
Europe extended also a considerable distance to the 
westward They show a decided tendency to a Jow baro- 
meter, during the early months of 1886, in the locality 
where a high barometer generally prevails, and to the 
north of this low barometer strong and persistent easterly 
winds were experienced. These facts tend to show a 
general reversal of conditions over the Atlantic which 
would doubtless be very intimately related to our own 
exceptional weather. 


THE ASTRONOMICAL DAY 


‘THE recently published report of the Science and Art 

Department contains some most important informa- 
tion showing what the recent Government action has been 
in relation to the resolutions passed at the Washington 
Conference, 

The first letter that we need refer to 1s one from 
the Astronomer-Royal, in April last year, suggesting 
that reference should be made to various scientific 
Societies, in order to obtain an authoritative expression of 
opinion from the scientific men in this country interested 
m the question. This was followed by a meeting of the 
committee appointed to advise the Science and Art 
Department on the matter. The following resolution was 
adopted by the committee, which consisted of Prof. Adams, 
the Astronomer-Royal, General Strachey, Captain Sir 
Frederick Evans fans deceased), Captain Wharton 
(the Hydrographer), and Colonel Donnelly .— The com- 
mittee recommend that the report of the British Dele- 
gates to the Washington International Pnme Meridian 
Conference, with the resolutions adopted by that body, 
be communicated to certain Departments of State, 
learned Societies, telegraph companies, &c., and that they 
be informed that the resolutions appear to be such as 
commend themselves for adoption ; but before informmg 
the American Government to that effect they would be 
glad to receive their opinions on the subject.” 

The Science and Art Department then addressed a 
letter to various pubhc offices, scentific bodres, and. 
telegraph companies. Their replies may be thus can 


densed. 

The Eastern Telegraph Com , and the Eastern 
Extension, Australian, and China ( Cainpan , state that 
they have always adopted the Swanky koutou system 
in timing their messages, thus avoiding the necessity of 
signalling the letters a.m. and p.m. 
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Fhe Society of Telegraph-Engineers and Electricians 

ly approve of the first six resolutions of the 

Washington Conference, but they reserve their opinion 

as to the seventh (the one aeterring to theeapplication 
of the decimal system to space and time). 

The Royal Astronomical Society forwards the following 
resolution :—- 

“The Council of the Royal Astronomical Society 
desire to express their concurrence 1n_ the resolutions of 
the Washington Conference, and consider it desirable that 
the reckoning of astronomical time from mean midnight 
be adopted in the Nautical Almanac for 1890, the earliest 
practicable date, and that it be thenceforward adopted by 
astronomers.” 

‘The India Office writes that “the Government of India 
wil} be perfectly prepared to accept whatever conclusions 
may be arrived at by Great Britain after the discus- 
sions which will doubtless precede any final decision 
modifying the practice of astronomers, navigators, or 
others in this country in the reckoning of longitude or 
time.” 

The Board of Trade thinks that the resolutions are 
such as commend themselves for adopt'on 

The Royal Society forwards a report drawn up by a 
specially arpointed committee, which the Council of the 
Society adopted .— 

“The committee recommend the Council to approve of 
resolutions 1 to 6, 

“With regard to resolution 6, if the change of time- 
reckoning be generally adopted, and can without incon- 
yenience to marmers be made 1n the nautical a‘manacs of 


for the change to be made. 

‘With regard to the seventh resolution the committee 
would remark that, for astronomical reasons, the division 
of angular space is bound up with the division of time, 
and that a decim il division of the day would be opposed 
to the practice of, we may say, all nations, from very 
early times to the present day. 

‘* Such a change the committee conceive ought not to 
be made without the gravest consideration. The com- 
mittee observe, however, that the resolution does not 
appear to go beyond the expression of a hope that the 
subject may be further studie1, to which of course there 
can be no objection ” 

The Eastern and South Afncan Telegraph Company 
give the same reply as that given by the two Eastern 
Companies to which we have already referred 

The Submarine Telegraph Company does not adopt 
the twenty-four-hour system. 

The Office of Works has no observations to make 

The Colonial Office has no objections to offer. 

The views of the Admiralty were thus stated in a letter 
dated July 1885 .— 

“ My Lords desire me to inform you that this question 
has engaged their attention since the receipt of the com- 
munication from the Science and Art Department of the 
29th May, but that, seeing how many and varied are the 
interests involved in a proposal to make any alteration in 
methods of reckoning time which have for so many 
hundreds of years prevailed, they have thought it desirable, 
before offering any opinion, to obtain full information on 
the results which would follow, and the effect which :t 
might have both on seamen and astronomers, more 
especially as the main responsibility of action would 
finally rest on their Lordships, as controlling the produc- 
‘tion of the Nautica) Almanac 

“When their Lordships have received the report of 
the Board of Visitors to the Royal Observatory, Green- 
ich, who, as eminent astronomers, have been consulted, 
will be in a position to give an opinion ; but as they 
been advised that that iia ebb pad 
without undue haste, until the autumn, their 
regret that, for the present, they cannot furnish any 


all nations for 1890, the committee recommend that year | 
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definite reply to the question asked by the Lords.gf the 
Commuttee of Council on Education.” has 

ae sa Neat pee — are there-wik be 
no objection to the adoption of a ly authorised aystein 
of counting time from zero to eee hours, and that 
for some purposes it seems to possess a aver 
the present system. The Postmaster-General is inclined 
to think, however, that, in the case of his Department in 
particular, the introduction of the system should depend 
upon May ed feeling. 

The Elder Brethren of the Trinity House see no 
objection to the immediate adoption of the sixth sesolu- 
tion, that as soon as may be practicable the astronomical 
and nautical days will be arranged everywhere to begin 
at mean midnight. 


The above letters are given in the order in which they 
were received by the Science and Art Department. 

In January of the present year, the Admuralty sent a 
second letter, which we give 2% extenso :— 


“ SIR, Admuralty, 5th January, 1886 


“J am commanded by my Lords Commissioners 
of the Admiralty to inform you that they have had under 
their careful consideration your letter of the 29th May 
last, inclosing a copy of the resolutions passed by the 
International Conference for fixing 2 Prme Meridian and 
Universal Day, held at Washington in October 1884, and 
asking their Lordships’ opinion thereon. 

“2 The first five of these resolutions, causing as they 
do a mimimum of change 1n the customs of this country, 
cannot but meet with their Lordships’ unqualified approval, 
but do not appear to call for any action on their part. 

“3 My Lords do not consider that the seventh resolu- 
tion demands any remark from them 

“4. With regard, however, to the sixth resolution, 
which proposes a fundamental change in the mode of 
reckoning astronomical time, my Lords are deeply 
interested, not only so far as it may affect Her Majesty's 
Navy, but in consequence of the responsibility for the 
publication of the Nautical Almanac being vested by 
Act of Parliament solely in them. 

“gs My Lords are of opimon that the sixth resolution 
may be regarded in two different hghts :— 

“ist It may be considered as the natural corollary of 
the adoption of a universal time, such time being a civil 
day at the Prme Meridian; because, should universal 
time be adopted (for scientific and certain other purposes) 
the disagreement between civil and astronomical time, 
if retained, would to a great degree render nugatory the 
endeavour to introduce uniformity. In this aspect the 
change would seem to depend upon the adopt on of 
universal time 

“and. This proposed change may also, however, be 
looked upon as intrinsically desirable in itself, besides as 
in a measure facihtating the adoption of universal time ; 
and in this hght action may be taken before any inter- 
national consensus 1s arrived at with regard to universal 
time as recommended by the Washington Conference. 

“6. Before, however, coming to any final conclusion on 
the advisability of sanctioning such changes in the 
ephemeris as would be necessary to give effect to this 
resolution, my Lords have felt bound to consult, both as 
to the principle and in respect of pier gre those other 
classes who paper oi the Nautical Almanac, 
the mercantile marine and astronomers, as 
respectively by the Board of Trade and by the Board of 
Vigitors to Greenwich Observatory, the latter being the | 
most phyla body of astronomers to whom: my 
Lords could a . ’ 

“4. My find that, while there is a general: agree 
ment in the desirability of putting an end to the preavat 
dual system of reckoning time, the urgency of the change 
ts differently regarded by searnen and astronomers. > 
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dificgltues “in the nt duplication of time, are | astronomical time. 

deaicous of a dy change. “Under these circumstances your committee suggest 
_ €g, At sea it causes but little practical inconvenience, { that the Foreign Office be invited to communicate this 

ga-the two systems do not come into collision, being used | result of the inquiries of the Science and Art Department 


fox totally different purposes ; and my Lords agree with 
fhe opinion expressed to them by the Board of Trade, 
that the will not be unattended with risk from the 
poasibihty of mistakes during the period of transition, 
that it must be made with all possible precautions. 

“ My Lords also fully recognise that the fact of the 

change rendering the existing epitomes and text-books of 
igation to a great extent useless must receive due 
consideration from several points of view. 

* tq It does not, however, appear to my Lords that 
there is sufficient reason to cause them to place obstacles 
in the way of making the change desired by British 
astronomers and many seamen, and recommended by the 
unanimous votes of the Delegates of the Washington 
Conference, as they consider that the rearrangement of 
the Nauticat Almanac may be so carned out as to 
minimise the above-mentioned risks 

“11, My Lords will, therefore, be prepared to sanction 
such alterations in the Nautical Almanac as will be 
necessary to establish the change to the new reckoning at 
a date sufficiently far in advance to give ample warning 
to seainen. 

“12. As, however, the fundamental objects in view of 
the Washington Conference were, to simplify and unify 
the modes of reckoning time, to remove present discre- 
pancies, and to endeavour to establish an international 
system, it would appear that no decided move of any kind 
should be made until the views of other nations, and 
more especially those maritime powers which publish 
astronomical ephemerides, are ascertained It would be 
manifestly contrary to the interests of simplification that 
paged Should alter the practice of centures only to 
find herself alone in the new method of reckoning 
astronomical time , nor would it be courteous to announce 
her intention of so doing without consulting other 
Governments on the steps proposed by their representa- 
tives, but not plenipotentiaries, at the Washington 
Conference 

“13 My Lords will, therefore, be pleased to learn that 
the opinions and intentions of the other maritime nations 
have been ascertained at as early a date as practicable, in 
view of the wishes of British astronomers 

“Tam, &c 
“(Signed) Evan MACGREGOR. 
“The Secretary, Science and Art Department, 
“ South Kensington, S W.” 


After the receipt of the second letter from the Admiralty 
another meeting of the committee was held, and the 
eon report was drawn up for the information of 

$i— 

“ Your committee find that the Science and Art Depart- 
ment having consulted the various bodies named in the 
accompanying list, the first five of the resolutions of the 
Washington Prnme Meridian Conference have received 
unanimous approval, but demand no action on the part of 
this country. 

“ As regards the sixth resolution, which proposes that as 
seen as may be practicable the astronomical and nautical 
nig i be sah aereeces fe bean at mean mid- 

it ap at the opinion in England ts generall 

fayour a this change in the mode of reckoning ante 
time, and that the Admiralty have expressed their 
willingness to take the necessary steps to give effect to 
tele. reaalution of the Cenference by introducing civil 
tatunoing inte the British Nautical Almanac, the re- 
aemngement of which they are satisfied may be so carried 
Seren piirise risks from mistakes by navigators during 
panied. of sransition, if other maritime nations are pre- 


to the Government of the United States, and to inquire 
whether, as conveners of the Washington Conference, 
they are now prepared to take steps to invite the adhesion 
of other maritime States ” 

Next follows a letter from the Science and Art Depart- 
ment to the Foreign Office, asking them to make the 
inquiry referred tu in the previous report, and another 
from our ambassador at Washington, stating that the 
United States Government had taken the matter m 
hand 





FACILITIES FOR BOTANICAL RESEARCH 

Is an article under the above heading, published in 

NA1URE, vol. xxx1 p 460, I endeavoured to draw the 
attention of our younger botanists to the importance of 
extending their studies over a wider field than 1s at present 
usual, and mentioned some easily accessible stations at 
which students might observe tropical vegetation. Since 
that article was written, I have had the opportunity of 
acting on my own suggestion, and of visiting Ceylon, 1 
am therefore now 1n a position to enlarge upon my pre- 
vious suggestions, and to fill in from personal experience 
many details which, though often trivial in themselves, 
may yet bring the possibility of Eastern travel home to 
the mind of some in such a way as may lead to future 
action But while giving some account of the facilities 
for botanical work in the East, care must be taken not to 
over-colour the picture ; 1t happens too often that writers 
of an enthusiastic bent raise expectations in the minds of 
their readers, which actual experience can only disappoint, 
in the following paragraphs I shall endeavour to make a 
purely matter-of-fact statement, and leave the colouring 
to be filled in at the will or opportunity of the reader. 
Taking first Peradeniya, we may consider what are its 
attractions as a station for botanical work, and then pass 
on to discuss the relative merits of other stations. 

In the first place, hardly any port in the east 1s more 
accessible than Colombo it has been aptly called the 
“Clapham Junction” of the East. the steamers of all 
nations meet there, and the competition between them 
produces a moderate scale of fares Once there, a direct 
train service lands the traveller mn about three hours 
almostat the gate of the Royal Gardens; the mechanical dis- 
comforts of many a journey to remote districts in the United 
Kingdom are greater than this The cost of the journey 
will vary according to the line of steamers selected ; by 
the Peninsular and Onental ine a return ticket can be 
had from London to Colombo for go/, 100/, or 1104, 
according as the return journey 1s completed 1n three, six, 
or twelve months. The charges on the Messageries 
Maritimes are about the same The Star, Clan, and 
British India lines make more moderate charges, but the 
pace 1s correspondingly slower. It is little use i 
a journey of more than 5000 miles for a brief visit; a 
it may be presumed that, except where the circumstances 
are extraordinary, students would find it convenient to 
stay in Ceylon for three or four months, or more. Li 
is to be gained by scamping an expedition such as 
this, in which it may often happen that a man may gain 
his first and last experience of tropical nature; ; 
the surroundings are so new that it is some little time 
one with even a good knowledge of our temperate flora 
can accommodate himeelf sufficiently to them to on 
successful work. We may then the cost of the 
journey as roo/., and the time required to make it a suc- 
cess about six months. The choice of season is an im- 
portant point: in a country of alternating wet and. dry 
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periods it.in well to experienct ‘both, and for the botanical! 
collector it is important that collections should be finally 
—o ary weather ; it‘would be found thet leaving 
England in November, and landing at the beginning of 

ecember, the weather would still be wet and tion 
luxuriant, but preservation of dry species would be diffi- 
cult: a gradual change would be experienced, till in 
February and March the dry and hot season would have 
come in, vegetation would be more or less checked, and 
the preservation of dry specimens would be easy. Re- 
Ca ce the end of March the English winter 
would be past, and, if he be a teacher, the traveller would 
be in time for the summer session in our Universities or 
medical schools. 

Once on the spot the first question 1s one of accommo- 
dation. At Peradeniya there are neither hotels nor 
1 ; a house must be taken and temporarily fur- 
ni and it is surprising how cheaply this can be done. 
I took a small bungalow, the rent of which was Rs. 40 
per month; friends lent me some articles of furniture, and an 

iture of Rs. 150 supplied all else that was required 
for temporary housekeeping. The cost of keeping house, 
including the wages of two native servants, rent, &c , with 
a in for incidental expenses, may be set down at 
about Rs 250 per month; allowing further some Rs 200 
for travelling expenses, 1t will be found that Rs 1,500 will 
re t the total necessary expenses of residence in the 
island for four months But in its present depreciated 
state, the rupee is worth only about is 6d . it will there- 
fore be sufficient to lodge about 115/, at a bank in Ceylon 
to cover all necessary expenses for four months’ residence 
T would not advise, however, that that exact sum only should 
be transferred ; it would be more prudent to allow a margin 
for possible contingencies. The total expenses of a six 
months’ trip to Peradeniya may thus be set down as 250/ 
But there are various ways in which strict economy might 
teduce the cost, while if two friends were to club together, 
their individual expenses for housekeeping would be con- 
siderably below the sum above stated for one. Thus it 
will be seen that neither 1n difficulty of transit nor m point 
of are there sufficient obstacles to prevent a visit 
to Peradeniy?, or some simular station, finding a place in 
the she nr pe of the career of an average botanist One 
of the chief obstacles will be felt by many to be the loss of 
possible opportunities while absent, or the break in con- 
tinuity of teaching, or other work in which a man may be 
already e I venture to think that these are much 
overrated objections , and against them may be set the 
yery great advantages which a tropical visit carries with 
it. A further question 1s, at what period in a man’s career 
will a visit of this sort best repay him? Some will say 
immediately after taking his degree. but I am inclined to 
think that even a first-class man 1s at that time hardly 
prepared to make the best of the opportunity should it 
offer. The ence gained by a few years of teaching 
and of onginal work at home will indicate what 1s to be 

ed and what 1s to be looked for, and will fit a man 
in many ways for striking out new lines for himself, even 
if it have not already defined for him a clear line of 
research. On the other hand, it is important that travel- 
ling should be undertaken before a man settles in Ife, so 
that his mind may be as free as possible from distractions 
and anxieties. 

‘We may now pass on to consider what are the specific 
advan nted by Peradeniya as a station for 
botanical work. It 1s,as I have said, easily accessible ; 

ing more than 1500 feet above the sea, the excessive 
heat of the low country is avoided, and it may be 
as a decidedly healthy place. Secondly, it is situated in 
& central position, both as regards the whole island, and 
aa s the chief lines of commanication by rail and 
read. it is easy to gain access to the low country 
by train to Colombo, whence roads, traversed often by 
t+. s«nerhse will load slong the coast, or inland in 
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‘various directions 


Eliya may be pres fies about 6000 éret 
the sea, and would serve as a good centre for working the 
higher levels ; or again, a journey northwards by trais.and: 
coach to Anuradhapura would give an i the 
low-level vegetation of the drier northern districts.‘ 

thé above notes it will be readily seen how varied ig thei 
character of the country within easy reach from Peras 
deniya, presenting within a com tively small area 
districts varying from the sea-level to 8000 feet, and in- 
cluding both damp and relatively dry areas at low levels. 
This in itself would lead one to expect a rich and varied 
ftora ; and in fact the list of native plants now cero 
some 3000 species, a very considerable De rtion 
which are peculiar to the island. These an chee natural 
advantages are, however, eclipsed by the importance of thé 
Royal Gardens themselves as providing a field for thosd 
hitherto unfamihar with tropical nature. Here there 
collected in a small area a great vanety of tty 
native and imported; truly no botanist who has resided a 
Peradeniya can any longer complain of want of scope 
if he does not find ample material for future work, he 

only lay the blame on his own want of imagination. In 
the excellent herbanum and hbrary, as well as in the find 
senes of coloured figures of native plants which are | 

in the Garden, he would find the greatest assistance in 
recognising and naming plants collected ; while lastly, in 
the presence of the Director, who 1s the best livin, penvien 
on the flora of Ceylon, are found those social and scientifid 
elements which go far to enhance the pleasure of a visif 
to Ceylon i 

In my former article mention was made of Java, wh 
the Gardens of Buitenzorg, presided over by Dr. Treub 
present great attractions for botanists. In my case, short 
ness of the time at my disposal prevented a visit to tht 
famous Garden, and probably the same difficulty wilf 
present itself to others There is, however, one conspicu- 
ous advantage which it possesses over Peradeniya as 
station for botanical research, viz a well appointed labo: 
atory If, as seems not improbable, a journey to 
tropics and a period of steady work among tropical plan 
become a usual prelude to a career of active teaching in) 
botany, ovght not the English to provide themselves with 
some suittble station for such work? Is every man, 
whether well-to-do or impecunious, to depend upon his 
own resources alone for laboratory accommodation, re- 
agents, glass, and all other accessories necessary for his 
work? or are we to be content to send our botanists to suck?! 
what advantage they can from the vse oe Dutch, just) 
as we send our forestry students to study with the French?’ 
Surely it would be a most legitimate way of extending the 
usefulness of the Garden at Peradeniya, and, in a small’ 
way it 1s true, of guarding the credit of England as a 
tropical Power, to establish a laboratory for the use of 
travellers. It need not bea large or conspicuous building. 
Dr. Trimen tells me that suitable accommodation for 
present could be found in the buildings already stan 
in the Gardens, and probably 100/ would cover the in 
cost of supplying the bare necessaries of life in the labor- 
atory. The knowledge that such accomm would 
be found at the other end would certainly encourage those 
who are doubtful to undertake a journey to Ceylon. 

It may be noted that no mention has been made of the 
Western tropics asa field for research ; there can be ne 
doubt as to the richness of the field, but | am not aware 
that there are any stations in the West which can compare 
with Peradeniya or Buitenzorg in c acceael- 
bility, and general adaptation to the requirementsof those 
who contemplate only a comparatively short visit. 

Lastly, the cost of the will be found tp be the 
most frequent deterrent from undertaking it; a5o/, is a 
large sum be spend oes ee Sioa ore ae 
ne direct financial return, however great Felorsbine axe 


mate advantage gained from It ; travelling F 
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3 bet stilt there are other sources from which graats 
ditaj'well Be made to assist really promising students in 
4 20 desirable an end; and it 1s to be hoped that 
‘it ‘may as a legitimate and not unfrequent 
éutlet for public or private grants, to enable young men, 
‘who will ultimately pode. teaching, tow: the 
attainment of experience which must always be of value 
to them 1n the exercise of their profession. 

F. O. BOWER 





NOTES 

Tux following is the list of Fellows elected into the Royal 
Society on Friday last, June 4:—Shelford Bidwell, M A., 
Wilham Colenso, F.L.S., Harold B Dixon, F.C S., Major- 
Gen. Edward Robert Festing, R E , Andrew Russell Forsyth, 
M.A., Prof A. H Green, M.A., Prof Victor Horsley, 
F.R.C.§., Raphael Meldola, F R A.S., Philip H Pye-Smith, 
M.D., Henry Chamberlaine Russell, B.A., Adam Sedgwick, 
N.A., Prof. W. Cawthorne Unwin, B.Sc., Robert Warington, 


F.C S., Capt. Witham James Lloyd Wharton, R.N , Henry 
Wilde. 


ARRANGEMENTS are being made by the officers of several 
French Societies for holding an International Congress at 
Biarritz for discussing papers upon climatology, mineral and 
thermal springs, and allied subyects. A letter has been received 
from the Foreign Office transmitting copies of documents, and 
atating that the French Government !s anxious that members of 
scientific Societies in this country should assist. The co opera- 
tion of the Royal Meteorological Society has also been specially 
asked by the President of the Congress, Dr. Durand Fardel 
The sittungs at Biarritz will occupy the first week in October, 
and be followed by a three weeks’ tour to the principal watering- 
places of Southern France. Fellows of the Royal Meteorologi- 
cal Society will be allowed to travel over all French railways at 
half price. For further particulars apply to the Assistant Secre- 
tary of the Society 


Tu Council of the Society of Arts have awarded the Soctety’s 
silver medal: to the following 1eaders of papers dunng the 
Session, 1885-86 .—To Prof. Francis Elgar, LL D, for his 
paper on the load-lines of ships , to Henry Davey, for his paper 
an machimery in mines, to Prof W. C. Unwin, for his paper 
on the employment of autographic records in testing materials ; 
to C. V. Boys, for his paper on calculating machines , to Prof. 
Leonard Waldo, D.Sc, for his paper on watch-making by 
machinery ; to John Mackenzie, for his paper on Bechuanaland 
and Austral Africa ; to Edward Combes, C M.G., for his paper 
on the industries and commerce of New South Wales; to G. 
Gordon Hake, for his paper on Cyprus since the British occupa- 
tion; to Prof. W. N. Hartley, F.R.S., for his paper on photo- 
graphy and the spectroscope in their application to chemical 
analysis; to Prof. R. Meldola, for his paper on the scientific 
development of the coal-tar colour industry; to B. H. Baden 
Powell, C.I.E , for his paper on Indian manufactures from a 
practical point of view ; to Capt. Richard Carnac Temple, for 
iis paper on the every-day life of Indian women. Thanks were 
voted to the following members of the Council for the papers 
real by them :—To Capt. Douglas Galton, D.CL., CB, 
F.R.5., for his paper on results of experiments on mechanical 
motors for tramways made by the Commission at the Antwerp 
Exhibition ; to W. H. Preece, F.R.S., for his paper on domestic 
electric lighting, 


Tue Society of Arts conversasione will be held; by permission 
of the Royal Commission, at the Colonial and Indian Exhibition, 
Roath Kensington, on Friday, July 16 next. 


"MM Tarzownn Exy has resigned the Secretaryship of Uni- 
ahy Coltexe, London. 
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THs Russian Geographical S has awarded this year ts +’ 
great gold medal to M. Yurgens fof His remarkable work at chief 
of the Argtic Meteorolagical Station at the mouth of the Lens. 
The Medal of Count Liitke has been awarded to Col. Pyevtsoff 
for his most valuable account, full of new and interesting infor- 
mation, of his journey in N W. Mongolia and Northern China, 
published, with a map, in the fifth volume of the West Siberian 
Branch of the Society. Great gold medals have been awarded 
to M Dmutrevsky for his annotated translation of Otano Kitoro’s 
work on Corea, and M. Tereshkevitch for his statistical descrip- 
tion of the Government of Poltava. Small gold medals were 
awarded, to Prof, Lenz for his work in the capacity of President 
of the Physical Geography Section of the Society ; to M. Fuss, 
for his calculations of the great levelling through Siberia ; to the 
Director of the Tiflis Observatory, M. Milberg, for his magnetical 
observations carried on in connection with those of the Polar 
stations ; and to M. Mainoff, for his work on the customary law 
of the Mordovians. Several silver medals were distributed to 
MM Gedeonoff, Fedoroff, Krasnoff, and Ignatieff gfor astro- 
nomical, geological, and botanical works; to several persons 
who have sent observations on thunderstorms and rains, as also 
for various ethnographical a id statistical researches. 

THE Town Council of Banff, along with the Council of the 
Banfishire Fiecki Club and Office-Bearers of the Banff Literary 
Society, have formed themselves into a General Commuttee (with 
power to add to their number) to promote the subscnption of a 
fund for the erection of 2 memorial in Banff to the memory of 
the late Mr Thomas Edward, A.LS, ‘‘ The Scottish Natu- 
ralist.” The Committee feel sure tt will be the desire of many 
throughout the whole nation to contribute to this fund, and to 
combine to make the memorial worthy of the universal admira- 
tion and respect entertained for Mr. Edward. In order to afford 
full opportunity for this, it 1s proposed to add to the Committee 
ladies and gentlemen throughout the various parts of the country 
who so appreciate Mr. Edward’s life and work as to be willing 
to interest themselves in providing some substantial and suitable 
perpetuation of his memory. Communications should be 
addressed to the Interim Secretary, Mr. John Allan, Town Clerk 
of Banff. 

THE Prince of Wales, considering that the rates of admission 
to the Colomal and Indian Exhibition at South Kensington 
should be brought within the means of all classes residing 1n the 
Metropohtan area, 1s making arrangements with the Railway 
Companies and other bodies 1n @ position to co-operate in the 
organisation of a scheme whereby every working man, woman, 
and child will have an opportunity of visiting the Exhibition at 
greatly reduced prices on every week-day except Wednesday 
from the middle of August until the close of the « BeORnces 
Arrangements for enabling the working classes of the ; 
to visit the Exhibition have been for some time in operation, 
under his Royal Highness’s direction. 


THE first of the conferences convened by the Geologists’ Asso- 
ciation on ‘‘ The Mineral Resources of the Colonies and India,” 
was held at the Colonial and Indian Exhibition on Saturday 
afternoon (June 5), when a lecture was delivered by Prof. V. 
Ball, F.R.S, on ‘The Mineral Resources of India and 
Burmah.” The discussion brought out the urgent need for 
reform of the mining laws of India, and the following resolution, 
proposed by the chairman (Sir R. Temple), seconded by the 
Duke of Manchester, and supported by the lecturer and others, 
was unanimously adopted:—‘'This Conference haying had 
under its review the mineral resoarces of India and the obstacles. 
to development and exploitation of the same through the want 
of suitable or sufficient mining laws, respectfully urges upon the 
Secretary of State for India the desirability of regulating or 
revising the regulations for the working of mines in Britivh India, 
including Burmah, and for the protection of mining interests 
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therein, and also of negotiating arrangements to the same effect 
with the Native States.” The next conference will be held on 
Saturday, June 19, when Prof. T Rupert Jones, F.R S,, will 
lecture on “ The Mineral Resources of South Africa.” Sur 
Charles Mills will preside. 


Tue late t news from Catama reports that the eruption of 
Mount Etna has almost entirely ceased § The lava-streams, 
stopping within 300 metres of Nicolosi, have become hard 
enough to walk on, but repeated shocks of earthquake of con- 
siderable violence continue throughout the region A huge gulf 
has yawned at Acireale, but no disasters are reported A 
correspondent of the Standard whiting from Catama on May 
27 sends same valuable notes ‘* The stream of lava 1 suing from 
Monte Pen:tello (an eminence about 4980 feet hizh, and about 
7 kilometres distant from Nicolos1) has travelled a longitudinal 
course of about 6 kilometres, and has formed four basins, the 
last of which 1s behind Monte Nocella. The width of the stream 
is about 23 kilometres. The stream flows directly southward 
from the north-east The western branch, which flows towards 
Dogola Arcino, has done but little damage, traversing in its 
course mostly gravelly soul. Prof d’Amico, who 1s studying the 
phases of the eruption from the Observatory of Pennes:, in 
Acireale, has c ntributed to the archives of Catania a complete 
record of all the volcanic disturbances which he has noted up to 
date. The maximum number of 92 tellunc convulsions was 
registered on the 1gth inst On the following day there were 
only 20, but subsequently the number rose fiom 25 to 30, 27, 
35, and finally to 52, on Tuesday the 25th ” 





SEVERAL shochs of earthquake were felt at Smyrna, in the 
Island of Chios, and in the Erythrian Peunsula on the mght of 


June 5. 


ProF MILNE recently made an a'tempt t> sound the 
depth of the crater of Asamayama, the active volcano about 
seventy miles to the north west of Tokio, and in the historic 
period one of the most destructive of all Japanese volcanoes 
The attempt however failed owing to unfavourable weather 
No details of the expertment or of the precise manuer in which 
it was to be carried out have been received as yet 
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WE have already referred to the threatened abolhtion, of 
alteration, of the Impenal College of Engineering in Toho, in 
consequence of administrative changes which have resulted in 
the abolition of the Department of Public Works, under which 
the College was placed. As the names of several men well 
known in the English scientific world have been associated with 
this institution, we are glad to be able tu say that the change 
has not been so great as was at first apprehended Mr Mon, 
the new Minster of Education, lo ig the representative of Japan 
in this country, has established a new University, to which the 
Engineering College has become affiliated, as well as the former 
Medical College. Except in two important details, the organisa- 
tion remains the same The College now comes under the 
exclusive control of Japanese, in other words, the post of Prin- 
cipal, hitherto held by Dr Divers and his predecessor, is no 
longer to be occupied by a foreigner, and the whole University is 
to be governed by its professors, aid not by ordinary officials. 
The idea, says the Fafuz Mazi, 1s ‘‘ to emancipate learning and 
its professors from the too often ignorant and always hampering 
control of the ordinary oficial” LEverythinz now 1s subject to 
the professorial body. Japan 1s not to lose the services of any 
of the foreign professors of the College Dr. Divers continues 
as Professor of Chemistry, but in the Science instead of the 
Engineering College. Prof. Milne continues in the Chair of 
Mining Engineering, and there 1s a proba'ulity that he will also | 
be invited to occupy e Chair of Seismology which it 1s proposed 
to found. Itthus appear that the change is not one which 
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interferes with the work of the Collage ; if anything its status au; 
an educational insttution is increased, because it now forms aa: 
integral portion of the highest teaching establishment in the 

country. It is not clear from the account from which we quote 

whether the College will remain in the fine buildings which were 

specially erected for it, or whether it will be removed to the 

University, which is some distance away. 


IN connection with this change, the professors and students of 
the College, meeting for the last time as members of the 
Engineering College, presented the Principal, Dr. Divers, with 
a handsome bronze vase, inlaid with gold Prof. Milne, as the 
senior, in handing the present to Dr Divers on behalf of the 
subscribers, made a short speech referring to the services of the 
Principal to Japan, his pupils, and colleagues, and with this 
ceremony an institution in which English science has, or should 
have, a peculiar interest, came to an end, but only tu nse again 
in another shape, let us hope for increased usefulness to Japan. 


THe Chair of Seismology which hay been founded in the 
Science College of the new University of Japan has been filled 
by the appointment of Mr K. Sekiya as professor. 


AT Cambridge to-day (Thursday) a vote of the Senate 1s to be 
taken in favour of appointing a syndicate to obtain plans and 
estimates for the erection of a Geological Museum, to confer 
with the Sedgwick Memorial Committee, and to report before 
the middle of the Michaelmas term Thus it appears hkely 
that at last the Sedgwick Museum will become an actual fact, 
after twelve years of incubation 


THE current number of the /¥oceedings of the Bath Natural 
History and Antiquarian Field Club contains several papers of 
scientific interest Mr. Broome continues his list of fungi found 
in the neighbourhood of Bath, Mr, Blomefield, writing on the 
firs of Bournemouth, argues that these trees are true natives of 
that part of the country, im opposition to the theory that the 
Scotch fir, though indigenous in Scotland, 1s not indigenous in 
England Dr Norman describes the fresh-water algee of the 
Bath thermal waters , and Mr Mc Murtrie the salt-springs found 
at great depths in the Coal-measures at Radstuck. 


Funai also ocupy a considerable space in the Proceedings of 
the Belfast Naturalists’ Field Club, as in those of the Bath 
Society, for Mr Lett gives a hst of the fungi of the North of 
Ireland which fills more than 50 pages Dr Malcolmson 
describes some recent Os/razoda of Belfast Lough, and appends 
an elaborate table of their distribution Mr Joseph Wright adds 
two lists—one of the Foramimfera of Down and Antrim, the 
other of the Cretaceous Foraminifera of Keady Hillin the county 
of Derry The record of the meetings ts very full, and contains 
much informat: n on various scientific subjects connected with 
the North of Ireland 


ARRANGEMENTS have been made by the Col nial and Indian 
Aquarium authorities to bring over a consignment of some of 
the principal species of fish in the waters of Java for purposes 
of exhibition. The British India Steamship Company have 
undertaken to transmit them in specially made glass carriers, 
which have been forwarded to Java for that purpose. Fourteen 
specimens of the Chelome witdas, or green turtle, have lately 
arrived at the Aquarium from West India, also a collection of 
land crabs from the same quarter. 


TuRovcH the instrumentality of the National Fish-Cultare 
Association the River Lea was last week enriched with a quan- 
tity of salmon fry, which were turned into those focales tact 
suitable to their requirements. Although the Lon is in & 
polluted condition, there are portions free from contamin 
where fish thrive well. The Severn Fishery Board have turned 
into their river a large number of salmon fry. The ova from 
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which they were hatched ont were collected in the first instance 
ty the Board and forwarded to the National Fish-Culture Asso- 
tion to incubate, which was done most successfully. The Severn 
Fishery Board are to be commended upon the action they have 
taken to replenish their river with fish, as they set an example 
to other bodies having the interests of their waters at heart. 
The hatchery at South Kensington and Delaford belonging to 
the Asiociation might become an extensive medium in carrying 
such an object into effect at a minimum cost, 


Tue additions to the Zoological Society’s Gardens during the 
past week mclude a Nisnas Monkey (Cercopithecus pyrrhonotus) 
from Nubia, presented by the Rev W. MacGregor, a Macaque 
Monkey (Macacus cynomolgus) from India, presented by Mr. J 
Coston ; a Common Badger (Medes taxus), British, presented by 
Mr. C. A. Ross , six Blach-footed Penguins (Sphenscus demer %5) 
from South Africa, presented by Capt. John ITewat; four 
Siamese Blue Pies (Urocissa magnirostris) from Siam, tno Small 
Viill-Mynahs (Gracu/a religeosa) from Southern India, a Rufous 
necked Weaver Bird (//yphantorats textor) from South Africa, 
presented by Mr J M. Cook, F.ZS ; a Golden Eagle (Agurda 
chrysados) from Russia, presented by Mr Walter Holdsworth , 
six Long cared Owls (Asto ofus), British, presented by Mr G 
B Burnand; a Malbrouck Monkey (Cercopsthecus cynosurus) 
from West Afmca, three Ruffs (Machafes pugnax), Brith, 
deposited , a Glaucous Macaw (Ara glauca) from Paraguay, four 
Crested Pigeons (Ocyphaps lophotes) from Australin, four Am- 
herst’s Pheasants (Zhaumalea antherstie) from China, two Great 
American Egrets (4) dea egretts) from South America, two Lap- 
wings (Vanedlis valyarts), British, four Indian Tree Ducks 
(Dendrocygna arcuata) from India, purchased ; a Japanese Deer 
(Cervus aka), born m the Gardens 





OUR ASTRONOMICAL COLUMN 


ComeET Brooks If —The following ephemeris for this comet 
us by Prof C Fnsby (Science Observer Special Circular, 
No 67) :— 

For Gieenunch Miduiyht 


1886 RA, Decl Lgr Log a Brght 
hm s , nes4 

Junetr 623 20 69 150N. 00380 01783 026 
15 65855 66 541 00557 02015 oO'2t 

19 727 41 64 283 00734 02275 O17 

23 73951 62 589 00909 02486 014 

27. 75957 4S0495N o108i 0°2704 O12 


The brightness on May 2 1s taken as unity. 

Comer Brooks 1I1.—Dr S Oppenheim has calculated the 
following elements and ephemeris for this comet from observa- 
i made on May 25, 28, and 30, at Arcetri, ome, and 

ienna :— 


T = 1886 June 2 90285 Berlin M.T 


9 ’ 
# = 173 57 496) 
Mean Eq 1886-0. 


B= 47 14 435 
*#= 16 8 §2°3 
log g = 0 170230 
Ephemerss for Berlin Midnight 
3886 R.A, Decl. Log r Log 4 Bright- 
hm 5s o ’ ness 
June 8 12:18 3 t 88S. or7og 9'°9183 0°87 
ta 1226 «1 3 32°8 0°1721) 99274 0 83 
6 123425 6 1°6 ©1739 9°937§ 9°79 
20 124315 8 274 01763 9° 0 75 
“4 12 §2 27. 10 4932 2) 1793 9°960§ o'70 
13.1359 13 61S. oF 9°9732 0°65 
The brightness on May 25 is taken as unity. 


Tae comet is faint, and not bright as stated in the telegram 
announcing the discovery. 


Seecrzoscoric DETERMINATION OF THE MOTION OF THE 
Gouak System mn Space.—Dr. R. von Ko thy men- 
tions (dstronemische Nachrichten, No, 2731) that some three 
yeuts ago he tried to deduce the speed with which the 
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sun is travelling in space and the point to which fts pro- 
gress is directed, from the observations of the <displacements 
of lines in stellar spectra published in the Mey Notices, 
The latter inquiry he gave up, as the datasupplied did not seen: 
sufficiently trustworthy for a satisfactory result to be obtained 
from them. He therefore assumed the apex as found from the 
discussion of the proper motions of stars, viz. R.A, = 216° 0, 
Decl = 35°: N. Taking the simple anthmetical mean of the 
observations of the individual stars observed-—about 7o in 
number—he found the speed of translation of the solar system 
to be about 8 6 geographical miles per second. This rate of 
motion would agree far better with Struve’s value, derived from 
the consideration of the proper motions of stars, than Herr 
Homann’s (NATURE, vol. xxxiit. 450) result does, Dr. 
Kovesligethy does not, however, place much reliance on the 
result he has thus obtained. 


PUBLICATION OF THE ZONE-OBSERVATIONS OF THE “‘ AS- 
TRONOMISCHE GESELLSCHAFT.” —M,. Doubiago, who has suc- 
ceeded the late Manan Kowalski as Director of the Kasan 
Observatory, has recently is.ued a volume containing the obser- 
vations made at Kasan during the years 1869~77, of the stars 
situated in the zone between 75° and 80° of north declination. 
The principal object of this work, undertaken by M. Kowalski 
by arrangement with the Astronowessche Gesellschaft, was the 
determination of the positions of the stars contained in this zone 
down to the ninth magnitude. M. Kowalski, however, de- 
termined to include in his work all the stars of the Donner 
Durchmusterung situated in the above-mentioned zone, about 
5000 in number, as well as a considerable number of fainter 
stars The observations, commenced in 1869, were finished in 
1879, and the present volume contains 14,329 observations, that 
1s, about half the total number neces to complete the i 
jected scheme of having four observations of each star. ‘ 
results are given in the usual form in which zone-observations 
are published, viz the apparent pace for each day of obser- 
vation are given, together with the reduction to the mean Base 
for the bezinning of the year As far as we remember, 


has the honour of being the second of the observato 1es engaged 
on the zone work of the Astronomrsche Gesellschaft whic 
published their observations, Prof. Kruger having already 


published his char ey zones (55° to 65° of north declination) 
in two volumes, the first volume having appeared in 1833, and 
the second in 1885, 


THe MADRAS OBSERVATORY.—Mr Pogson’s report for the 
year 1884 has recently been tssued. He points out that during 
the yeara work on ‘* Telegraphic Longitude Determinations im 
India ’ was printed and published The number of observa- 
tions made with the meridian circle during the year was 844, 
which brings up the total number of observations made with this 
instrument since 1862, now awaiting publication, to 51,722. 
The separate results and annual catalogues will fill eight volumes, 
to be followed by a final catalogue of ahout 5000 stars, reduced 
to the epoch 1875. All the reductions are completed up to date, 
and Mr. Pogson hopes that these volumes will appear im fairly 
rapid succession We hope sotoo The speedy publication of 
a catalogue of Sooo stars would do much towards restoring the 
Madras Observatory to the position, as a scientific institution, 
which it formerly held. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 FUNE 13-19 
( FroR the reckoning of time the civil day, commencing at 
Greenwich mean midmght, counting the hours on to 24, 
18 here employed.) 
Al Greenwich on F une 13 
Sun rises, 3h. 45m. ; souths, rzh. $om. 45°28. 3 sets, 20h. 25m. 5 
ech. on weridian, 23° 1q' Nes Sidereal ‘Time at ‘Senset. 


igh. Le 
Moon (Full on June 16) rises, 26h. Som. ; souths, 2th. srei.; 
sets, 2h. 44m." ; decl. on meridian, 13° 26’ S. 


Planet Rises Souths Sets $ Decl.onoseridion 
bh. m. bh. mm, h m ; 
Mercury... 3.43 .. 12 7 .. 203% ... 24 26N. 
Venus... .. 2 0 .. 920 .. 4620... 12 52N, 
Mars... .. 18960. 9B ot iw.) 609 86%... gO NL 
[npier.., 13 § .. 1892... 039%... 2 392M. 
ea aoe 5 2 Pea 13 43 eee ai 34 oan 22 41 N, 


* Indicates that the setting is thas of the following moming, 
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Occultations of Stars by the Moon (visible at Greenwich) 
ing 
June Star Mag. Disap. Reap poe pene b el 
" 4 inverted image 
mm m. e Qo 
18 one B.A.C. 6536 aes, 6 eee 2 59 one 4 e "85 3 
19 ... BAC. 7145 ... . 21 40... 13 « 113 1 
Variable Stars 
Star R.A Decl. 
le mm. ° a hm 
U Cepheid... ... 0 522...81 16N. June 14, 1 55 mm 
: »» 19, 1 35 m 
R Persei_. 3228 35 17N.... ,, 18, Mt 
SCancn.. . 8374 19 17N, » 19, 21 27 m 
W Virginis .. %3,202 .. 2 47S, » 17, 21 35 m 
& Libre. 14549. 8 48S . 5 13; ir 
»» 19, 23 58 m 
U Corone ... ... 15 13°6... 32 4N. 1s 13, 22 59 we 
U Ophiuchi... ... 17 10°38... 1 20N. .. 4, 16, 1 28 m 
; o» 46, 21 35 = 
X Sagittarii... ... 17 40°4...27 47S. . 15 19 220M 
W Sagittarn . 17°87 29 35S » 18 0 Om 
U Sagittaris .. 18 25°2...19 128 »» 19, 225 m 
8 Lyre... . 18459 33.14N... ,, 14, 0 OM 
S Vulpeculse 19 43°7. 27 ON. » 5, iM 
wAguiz .. 19 467. 0 43N. » 19, 2 30A4f 
R Lacerte . 22 382 41 47N » 16, Af 


Mf signifies maximum 3 = minimum 


BIOLOGICAL NOTES 


DEVELOPMENT OF OPHIOPHOLIS AND ECHINARACHNIUS — 
In the last series of studies from the Nel a Manine Zoological 


Laboratory we find a memoir by Mr. Walter Fewhes, on the 
devel t of an by ea Mhiophols aculeata, Gray) and 
of an troid (Zchenaracknius parma, Gray). But few 


observations have been published on the metamorphosis of 
Ophiophohs, and these often misleading The eggs would appear 
to be extruded separately into the water, and the young pass 
usoue a metamorphosis in which a pluteus-larva 1s formed ; 
the development of this pluteus 1s different from that of any 
described Ophuuran, though allied to that in Ophiothrix. The 
ova were volnuntanly shed by the female on August 17, they 
were fertilised outside the body, and appeared to be very hardy. 
The yolk has a central and a peripheral region, which are dis- 
tinguishable in the eight-cell and previous stages of segmentation. 
The cleavage 1s like that of other Echinoderms A gastrula 1s 
formed by the mvagination of the blastoderm, and consequently 
the stomach of the pluteus 1s an infolded wall of the blastoderm, 
and not formed by delamination from the cells in the cavity. 
The mesoderm-cells onginate mn two lateral clusters. The 
oldest. pluteus observed was a little more than three days old ; 
they, however, appeared to be easily raised, and it 1s to be 
5a that ag 4 will be yet to an adult form. In 
i mins the sexes are distinct, and in some cases there were 
colonr distinctions. In the experiments on the ovum of Z. farma, 
artificial fertilisation was resorted to from the middie of July to 
the end of August ; it was easily effected. In its mode of seg- 
mentation it resembles that of other Echinoderms. It has no 
polar globules, but possibly these ag formed while the egg 
is in the ovary. Asim some other Echinoderms, a gastrula 1s 
formed by invagination. The pluteus figured by A Agassiz in 
the revision of the Echin: as probably that of Echmarachnius 
proves to belong to this species at about a week old. The de- 
t of the young Echinarachnius on the water-tube of the 
pluteus resembles that of other sea-urchins. The rosette-form 
of the water-tubes described in other Echinoderms also occurs. 
The first-formed calcareous deposits of the test are trifid in form, 
and vary in number in different specimens, The extremity of 
each trifid division bifurcates later m ad caitele and the cal- 
careous body thus formed appears to be inclosed in a transparent 
wall, which has a spherical outline. Spines are very pet 
formed, and are onately very large as compared wit 
those of the adult. various stages are illustrated in nume- 
rous on eight, in several cases folding, plates.— Aiud. 
Aus. . Anat, Harvard Colkege, vol. xii. No. 4, March 
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the first hundred of a memoir on the leeches 
apan, The material Pine study was collected wh af 
author was connected with the University of Tokio (18, _., 

The coloured drawings accompanying the memoir were executed 
by Mr. Nomura, a young Japanese artist, and they well 

the remarks o* ‘he author: ‘‘Mr. Nomura’s attention to 
minutest detaus, his infinite patience, trained eye, and 
remarkably skilful brush, have given results that are marvels 
neatness and accuracy.” The first part of this study i 


iu 


treats 
the land leech (Hemadipss gapenea), the medicinal | 
(Asrudo medicinalss), and of three species of toothless leeches, 
which form a new genus, Leptostoma, It also contains a com- 
parison of a few species from Europe, Asia, and America, and 
a considerable portion is devoted to a comparative study of the 
different genera, in the endeavour to find a satisfactory basis of 
classification This has in a great measure been found in a law 
of abbreviation of the somites, which, in addition, gives a 
to the phylogeny of the genera The land leech is shown to 
be a highly instructive an ialised form. The genus Huudo 
has been re diagnosed (p 364), and while internal structure has 
been dealt with to only a very lumited extent, st:ll some inte 
facts n connection with the nephndial organs of the land } 
are detailed, and the existence of from twelve to fourteen sense- 
organs on the first ring of each complete somite is demonstrated, 
and they are homologued with the eyes, having possibly alzo 
other sense-functions The author reserves the genus Heema- 
dipsa for the land leeches of Ceylon, India, and Japan, with 
three jaws and five inter-gemitalia rings He ascribes the genus 
to Tennant, but may it not have been formed by Baird? A. 
japonica 1s confined to the mountain slopes and ravines, never 
descending into the plains. It 1s not only a mountain leech, 
but at keeps habitually to the ground, hving 1n moss, or under 
damp leaves andrubbish They are most voracious, and on the 
approach of man or beast are at once on the alert They ad- 
vance by rapid strides They bite so gently as scarcely to 
attract attention, but the wound 1s deep, and the scar 13 more or 
lesspermanent They gorge on for about 30 to 40 minutes, and 
then drop , while sucking they become bedewed with a transparent 
liquid, which keeps them moist If placed in water, they do not 
swim but sink, and then creepout , and while havinga decided pre- 
ference for a terrestrial life, can support life for daysin water. If 
into a jar of hungry leeches a puff of breath 1s blown, they be- 
come raleiaay oi excited, and it will be difficult to keep them 1n ; 
while trying to keep back one, a dozen others will rush out, In 
& most interesting series of paragraphs Dr, Whitman traces the 
intimate relation that ex: ts between these land and the medicinal 
leeches, the latter essentially fresh-water forms The geo- 
graphical area of land-leeches Is mainly within the tropics, 
though in Japan they are ex to a wide range of tempera- 
ture. H, mifpoma 1s descri as a new Japanese medicinal 
leech, well known to the Japanese, and with habits and mode 
of hife just like our European leech Leptostoma, a new genus, 
1s estabhshed (p. 376) on three species of almost edentulous 
Jeeches, which, sheng having a common ancestry with Hirudo, 
were not derived from nt. All three species, Z. acranu- 
latum, L edentulum, and L. pigrum, arc trom Tokio, and are 
fully diagnosed and beautifully figured The segmental organs 
are shown to be sense-organs, and that from them the eyes 
have developed, so that they may be regarded as incipient eye 
spots 

New ELEMENT OF THE BLOOD AND ITS RELATION TO 
COAGULATION.—In an important paper by Mr Geo. T Kemp 
on this subject, he comes to the conclusion that in addition to 
the red corpuscles and leucocytes the blood normally contains a 
third histological element—the ‘plaques ” These have been 
variously considered as young red corpuscles ; as nuclei floating 
in the blood ; as being derived from the red or the white cor- 
puscies ; as being fibrin ; and as being globular depositions og 
duced by cooling of the blood ; but the author proves that, 
although strong resemblances exist between the plaques and 
other histological elements of the blood, there is not yet sufficient 
evidence to establish a connection, The plaques should 


therefore, at least for the present, be regarded as independent 
elements. When the blood is drawn, the plaques break down 
almost immediately, and this is not true of any other element of 
the blood. Thuis breaking down of the plaques seems intimately 
connected, in its time relations at the clotting of the 
blood. If s good-sized of from a finger be let fail 
On @ cover-giass, and as washed by a good 
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iijerttcope,, the plagnes, which have » property of sticking to 
t) 
the, gies stip, will be found to fill the field; same will be iso- 
some will be in groups; they will now appear glisteni 
granular, and their contours are jagged, more an 
shore 40 as time elapses; finally only a granular mass will be 
Tf, however, a drop of osmic acid be placed on the 
finger before the drop of blood be drawn, all the elements will 
found presenting their normal appearances, and the plaques 
will be seen as pele homogeneous structures varying y in 
size, but for the most part about one-third or one-fourth of 
the diameter of the red corpuscles ; they are biconcave, but not 
as much so as the red corpuscles Once thus hardened they never 
change their form, but the plaques frat referred to will be 
found to alter their form very ily, and pari Passe with these 
changes, processes are seen which run out from the granular 
masses, and when coagulation sets in these processes are nearly 
always found to be continuous with threads of fibrin. The con- 
nection between the breaking down of the blood 1s not histo- 
but chemical. The plaques appear to give up a soluble 
substance which is active in coagulation This active agent 1s 
most probably a férin ferment. Fibrin is deposited histologi- 
cally independent of any of the cellular elements of the blood, 
and when the clot 1s very scant The fibrin is seen deposited 
as long, needle-shaped, crystal like bodies — Studss from 
ee: Lab, Fokus Hopkins Univ, vol ut, No. 6, May 


ON RECENT PROGRESS IN THE COAL-TAR 
INDUSTRY 


II. 


A4Z0-COLOURS —Amongst the most important of the art- 
ficial colouring matters may be classed the so-called azo- 
colours. These colours are chiefly bright scarlets, oranges, reds, and 
yellows, with a few blues and violets They owe their existence 
to the discovery by Gress, in 1860, of the fact that the so-called 
azo-group - N = N — can replace bees in phenols and 
amide-compounds But itisto Dr O N Witt that is due the 
honour of having given the first start in a practical direction to 
the chrysoidine class of azo-colours by the discovery of chrysoid- 
ine, and perhaps still more so by the suggestions contained in a 
paper read before the Chemical Society Dr Caro, of Manno- 
heim, was also acquainted with several compounds which belong 
to this class at the time Witt published bis results, but it does 
not appear that he made practical use of them until Witt intro- 
duced the chrysoidines and tropeolines To Roussin, of the firm 
of Poirner of lars, 1s due the credit of having first brought into 
the market some of the beautiful azo-derivatives of naphthol. 
Gniess, therefore, as the onginal discoverer of the typical com- 
pounds and reactions by which the azo-colours are obtained, 
may be considered as the dfather, whilst Roussin and Witt 
are really the fathers, of the azo colour industry. Nor must it 
be forgotten that it is to Perkin we owe the recogmition of the 
value of the arr group in relation to azo colours, a discovery 
patented in 1863. Moreover it 1s interesting to note that 
changes in colour from yellow to red and claret are effected by 
the ae m Aes Lea weights of the radicals introduced 
ay well as by the relative positions occupied by these groups. 
Indophenol —Witt 1 also the discover of a ace blue dye-stuff 
termed indophenol, which has been used as a substtute for 
indigo, Certain difficulties, however, have arisen in the adoption 
of this colour on the large scale. ‘The most important use indo- 
ee 45 at present put to 13 for producing dark blues on reds 
yed with azo-colours, both on wool and cotton The prece 
goods are dyed a uniform red first, and then printed with indo- 
eye white ; for like indigo itself indopheno! yields a colourless 
y on reduction, and this being a very poweriul reducing agent 
destroys the azo-colour, being itself transformed into indophenol 
blze. The process works with surprising nicety and 1s 
cheap. The blue is formed and the red discharged with such 
that patterns can be produced in which the blue dis- 
charge covers a great deal more space than the original red. 
This new printing process was devised by Mr. H. Koechlin, of 
Lorrach. The jor are in the case of wool 
the usual aso-scarlets, for cotton Congo red. 
Artificial Indigo. About five years ago the speaker had the 
by Prof, Sir H E.R » MP. LUD, F.R.S. 
vation, #riday, April 16, 1886 Continued from 
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honour of bringing before this addichce' the remarkable dis- 
covery apr ytd ge id of the artificial production from coal-tar 
ucts of i ue. Sirice that time but little progress has , 
made in this manufacture, as the cost of the process, unlike 
the cas@ of alizarin, has as yet proved too serious to enable the 
aia to compete successfully m the market with the natural 
indigo. 


Through the kindness of a number of emment colour manu- 
facturers in this country and on the Continent, the speaker was 
enabled to ulustrate his subject by a most complete series of 
specimens both of the colours themselves and of their application 
to the dyeing and printing of fabrics of al) kinds. His thanks 
are especially due to his friend, Mr. Ivan Levinstein, of Man- 
chester, for the interesting series of samples of cloth ave with 
known quantities of fifty different coal-tar colours, each having 
a different chemical composition; also to the same gentleman, 
and to Messrs. Burt, Boulton, and Haywood, of London, for the 
interesting and unique series of specimens indicating the absolute 

uantities of products obtainable from one ton of coal, as well as 
or much assistance on the part of Mr. Levinstein in the prepars- 
tion of the experimental illustrations for this discourse. To Dr, 
Martius of Berlin for a valuable series of colours, especially the 
well-known Congo red, made by his firm, inclu samples of 
wool dyed therewith, he 1s also much indebted. For the inter- 
esting details concerning indophenol and its applications the 
speaker owes his thanks to Dr Witt and M Koechlin. 

Coal-tar Antipyretic Medicines —Next sn importance to the 
colour industry comes the still more novel discovery of the 
synthetical production of antipyretic medicines 

Up to this time quinine has held undisputed sway as a febri- 
fuge and antiperiodic, but the artificial production of this 
substance has as yet eluded the grasp of the chemist. Three 
coal-tar products have, however, been recently pre which 
have been found to possess strong febnifuge qualities, which if 
still in some respects inferior to the natural alkaloids, yet possess 
most valuable qualities, and are now manufaciured in Pca 
at Hochst and at Ludwigshafen in lange quantity. And bere 
is well to call to mind that the first tar colouring-matter dis- 
covered by Perkin (mauve) was obtained in 185 rape the 
prosecution of a research which had for its object the i 
production of quinine. 

In considering the historical development of this portion of 
his subject, the speaker added that it 1s mnteresting to remember 
that the initiative in the production of artificial febrift was 
given by Prof Dewar's discovery mm 1881 that quinoline, the 
basis of these antipyretic medicines, 1s an aromatic com 
as from it he obtained amime, Moreover that Dewar 
McKendnick were the first to observe that certain pyridine salts 
act as febrifuges So that these gentlemen may be said to be the 
fathers of the antipyretic medicines, as Witt and Roussin are of 
the azo-colour yaa 

Katrine, the first of these, was discovered by Prof.O Fischer, 
of Munich, in the year 1881, whilst engaged on his investigations 
of the oxyquinolines. The febrifuge properties of this snbstance 
were first noticed by Prof. Filehne, of Erlangen Katrine is 
manufactured from quinoline, a basic product denved from ani- 
hhne by heating it with glycerm and nitrobenzene by the following 
process. When treated with sulphone acid, SO,H,, it forms 
quinoline sulphonic acid, and this when fused with caustic soda 
yields oxyguinoline, which is then reduced by tin and hydro- 
chloric acid into tetrahydroxyquinolne, and this again on 


treatment with C,H,Br yields ethyl-tetraoxyquinoline or karrine. 
The lowering of the temperature of the body by this i pita 
is most remarkable, though, unfortunately, the action 1s of much 
shorter duration than that effected by quinine itself ; but on the 
other hand, with the exception of its burning taste, It exerts no 
evil effects such as are often observed after administration of 
doses of quinme The commercial article 1s the h 

the price is 85s per Ib., and the quantity manufactured has 
diminished owing to the discovery of the second artificial : 


e, anti e. 
The followmg graphical formula shows the constitution of 
CMON NH tH, 
Ae 
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aitigyrine, the second of these febrifuges, was discovered in 


4. 
£883 by Dr. L. Knorr in Erlanger, and its physiological 
ties were investigated by Prot Filehne, bh 3 seh Phe 
matenals used in the manufacture of antipyrine are aniine and 
aceto-acetic ether. The aniline is first converted ite 
hydrazine, a body discovered by Emil Fischer in 1876 
combines directly with aceto-acetic ether, with separation o 

water and alcohol, to form a body called pyrazol (C,9Hj9N,0). 
The methyl derivative of pyrazol derived by treating it with 
todide of methyl, ws antspyrine, its composition being C,, 3N,0 

As a febrifuge, antipyrine 1s superior in many respects to kairine 
and even to quinine itself. It equals kairine in the certainty of 
its action, whilst i its duration it resembles quinine It is almost 
tasteless and odourless, 1s easily soluble mn cold water, and takes 
the form of a white crystalline powder. Its use as a medicine 1s 
-2ecompanied by no drawhachs. It occurs in commerce in the 
free state. The production uf antipyrine, im spite of these valu- 
able qualities, 1s as yet small, its chief employment being in 
Germany, where it has been succeasfully used in cases of typhoid 
epidemic The price is 6s per pound. 

The following equations explain the formation and constitution 
of this interesting body. The foregoing febrifuges are manufac- 
tured at Hochst under the superintendence of Dr. Paul, to whose 
kindness the speaker 1s indebted for an interesting series of spect- 
anens lustrative of the manufacture of antipyrmne. 

CH, CO CH,.CO,C,H, + Coll NH NH, 


Aceto-acet c ether Phenylhydrazine 


= H,O + C,H, OH + C,H,,N,O 
Pyrazol 


phenyl- 


Cy Hy )N.O + ICH, = TH CoH, (CH,)N.O 
Antipynne-hydriodide 


Dr. Knorr formulates pyrazol thus 
N—NH 


oo 
C,H, C—CH, 


| 
CO-—CH, 
And antipyrine 1s 
DH; 


Ug, w—cudl, 


CO—CH, 


The antipyretic effect of this compound 1s strikingly shown in 
the following temperature readings in a case of typhoid kindly 
communicated to the speaker by his friend Dr. Dreschfeld of 
Manche ter Each of the second set of readings was made two 
hours after a dose of 30 grasa of antipyrine had been 
administered. 


I Il Diff 
105 0 103 0 20 
103 100 2 32 
103 100 8 30 
105 2 101°4 38 
104 4 100 6 38 


/nasine —The third of the artificial febrifuges 1s chadline, 
which 15 offered as the tartrate and sulphate It 1s manufactured 
by the Badische Company Thalline 1s said to be used as an 
antidote for yellow fever Its scientific name 1s tetrahydropara- 
quimanisol, and it was first prepared by Skraup by the action of 
methy! iodide and potash on paroxyquinoline. 

We must, however, bear n mind that none of these synthetical 

i are antuperio‘dics, and therefore cannot be employed 
instead of the natural allaloid quinine in cases of ague or inter- 
mittent fevers, 

Coal-tar Aromatic Perfumes,—A third group of no less interest 
comprises the artificial aromatic essences, and of these may here 
be mentioned, in the first place, cumarin, C5H,O,, the crystalline 
solid found in the sweet woodruff, in Tonka bean, and in certain 
sweet-scented - This 1s now artificially prepared by acting 
upon sodium salicyl aldehyde with acetic anbydnde by the reaction 
which 1s associated with the name of Dr Perkin, and is used in 
the manufacture of the perfume known as ‘‘ extract of new-mown 


A second interesting case of a production of a naturally occur- | 


This body | 
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ring flavour is the artiGicial netian of sasillin, the te 
| principle of vanilla, Vanilla is the stalk of the Vomsila plans. 
| folsa, which incloses in its tissues prisms of crystalline vanillin, 
''to which substance it owes its fragrance. Tiemann and Heérr- 
os os that vanillin is the aldehyde of methyl prutocate 
chuic acid— 


C,H,(OH) (OCH,) CHO, [CHO : OCH, : OH = 1:3:4} 


The chief seats of the vanilla productions are on the slopes at 
the Cordilleras north-west of Vera Cruz in Mexico, also the istari] 
of Réunion, and in the Manntius Since the discovery of the 
artificial production of vanillin, the growth of the vamila ha, 
been very much restricted 

A variety of vanilla, termed vanillon, obtained in the West 
Indies, has long been used in perfumery for preparing ** essence 
of heliotrope ” This contains vanillin together with an oi', 
which 1s probably oil of bitter almonds The essence of whit 
heliotrope is now entirely prepared hy synthetical operations, {i 
is manufactured by adding a small quantity of artificial oil o! 
bitter almonds to a solution of artificial vanillin, when these 

' substances are allowed to remain for some time in contact, Vi. 
| mixture assumes an odour closely resembling that of natural 
| heliotrope Through the kindness of Mr. Rimmel the speaha 
was able to ren ‘er the fragrance of this coal tar perfume per.e: 
uble to is audience Nor must we forget to mention the s« 
called essence of mirbane (nitrobenzene), of which about reo 
! tons per annum are used for perfuming soap, and artificial orf 
of bitter almonds, employed a» a flavour in place of the natur:! 
ol 
Coal-tar Saccharine —Of all the marvellous products of th 
coal-tar indust y, the most remarkable 1s perhaps the producticn 
of a sweet principle surpissing sugar ints sweetness tivo Agenda icf 
and twenty times ‘This subs ance 18 not a sugar, it contan 
carbon, hydrogen, sulphur, oxygen, and nitrogen. Its formult 1, 
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and ats che.meal nime 1s benzyl sulphonic imide, or for commo 
use, saccharine It does not act as a nutriment, but © =~ 
poisonous, and passes out of the body unchanged The followis ; 
Is a concise statement of its properues, and mode of productiv 5 
from the toluene of coal-tar It should, however, be first me 
tioned that the compound benzoy! sulphonic amide (saccharin ) 
was first discovered by Constantin Fahlberg and Remsen, 1 
America But no patent was taken out for a commercial proc: s+ 
ull recently, and st 1s now patented in this country. 

STEP I —-Toluene 15 treated with fuming sulpbunc acid in th 
cold, or it 1s heated with ordinary sulphuric acid of 1684° Twa ! 
dell on the water-bath, or not ahove 100° C—- The Jatter metho | 
isthe tetter The acid 1s best caused to act upon the toluene 11 
' closed vessels rotating on horizontal axles. 


eee eae 


C,H,CH, + SO,1, = CoH { Coa oy + HO. 


Lr pluene guliionie acids 
(orth> and | 


Toluene 


| Srepv I1.—After all toluene (which as toluene is insoluble in 
the acid) has disappeared, the contents of the agitating vessel are 
run into wooden tanks in part filled with cold water, and the whole 
hquid 1s stirred up with chalk to neutral: ¢ the excess of sulphur. 
‘ acid used and to obtatn the tw. isomeric toluene sulphoni¢ acids 
' as calcium salts 


a ( cat, } S801) + SOM, + 2(CaCO,) 


Toluene, ortho and 
para-sulphonic acids 


CaSO, 


Calcum toluene ortho- 
and para-sulphynates 


The neutralised mass is filtered through a filter-press to rar 
therefrom the precipitate of gypsum, which is washed het 
water, and the washings added to the filtrate. 

Strap I11.—The caicium salts are now treated v 
of sodium, to obtain the sodiwm salts, with preci 
donate of caictum. The precipitate is removed by ment of 0 
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finewpeess from the solution containing the sodium ortho- and 
on. 

{ $0°)C* + Na,CO, = CaCO, + 20H, cos Be 

The sodium toluene sulphonatrs 


Ster 1V.—The solution of the sodium salts from III 18 eva- 
ted either in an open or in a vacuum-pan so far that a portion 
taken out will solidify on cooling. The contents of the pan are 
then run mto moulds of wood or iron, and allowed to cool and 
solidify. The lumps are at length taken from the moulds, broken 
up small, and dried sn a drying-room, and subsequently in a drying 
a heated with steam, until quite desiccated. 

TEP V.— The sodium sulphonate salts are now converted into 
their corresponding sulpho ic chlorides This 1s effected as 
follows:—The dried sulphonates are throughly mixed with 
peepee trichloride, itself ay dry as possitie The mixture 

then placed tn lead-lined tron vessels, and a current of chlorine 
18 passed over the mixture till the reaction 1s ended The tem- 
apes generated by the reaction must be properly regulated 
cooling the apparatus with water The phosphorus oxy- 
chloride resulting from the decomposition 1s driven off, collected, 
and utihsed for developing chlorine from bleaching powder for 
the chlorinating process, phosphate of lime being precipitated, 
which can be used in manures For this purpose the oxychlo- 
rile is treated with water, and the mixture, now containing 
hydrochl -ric and phosphoric acids, 1s brought into contact with 
the chloride of lime. 
The reaction by which the ortho- and para-toluene sulphonic 
chlondes are produced 15 indicated by the following equatioca — 


C,H, (cos + (PCl, + 2Cl) = 


C,H, ( SOx + POCI, + NaCl 


‘Lo utne sulphomc chi ordes 





we 


GH, 


The two sulphonic chlorides remaming in the appiratus are | 


allowed to coul slowly, when the solid one (the para compound) 
1s deposited in 1 rze crystals, sa that the liquid one can be easily 
removed by the aid of a centrifugal machine [he crystalline 
residue 1s freed from all the hquid sulphonic chloride by washing 
with cold water Only the liquid orthotoluene sulphonic chloride 
1s capable of yielding saccharine, and the yur product above 
separated 1s couled with ice to crystallise out the last traces of 
the crystalline compound The sohd prrasulphonic chlonde 
ubtained as by product, 1s decomposed into toluene, hydrochloric, 
and sulpharous acids by mixing it with carbon, moistening the 
mixture, end subjecting it under pressure to the action of super- 
heated s'cam ‘Lhe total chanze proceeds 1n two stages — 


CH ie CH 
t, CoHe{ Sua + Hx = Cat So.on + HCL 


CH 
2. 2 ( CHa {soon ) + C =2(C,H,.CH,) + CO, + $0, 


Phe toluene 1s then used agam in Step I., and the hydrochlone 
and sulphurous acids in Step VII 

Sier V1 —The liyguid orthotoluene sulphonic chloride 1s now 
converted into the orthotoluene sulphonic amide by treating the 
former with solid ammonium carbonate in the required propor- 
tony, and subjecting the resulting thick pulpy mixture to the 
action of steam. Carbonic acid 1s set free, and a mixture of 
ottho.oluene sulphonic amide aad ammonium chlonde remains. 


H 
CoH | Son + (NEH,4',CO, = 
Toluene sulphon.c chloride 


Colt { SO" wH, + NHCl + H,O + CO, 
Toluene sulphonic amide 


As the mixture is very liable to solidify on cooling, cold water 15 
at once added to prevent thix, and to dissolve out the ammonium 
chloride, the amide remaining in the solid state, The hquid 1s 
separated ” ce Lcpape fa 

Srev VII.—The orthotoluene sulphonic amide is no + oxidised, 

? y by means of potassium permanganate, The result of 
this _will be, precipitated eee dioxide, free alkal: and 
alkaline. carbonate, and an orth sulphamido-benzoate. 
“Hee alkaline liquid requires careful neutralisation dunng the 
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again split up into orthosulphonic benzoate and free ammonia, 
t i 


CO. ONa = CO.ONa 
C,H, 1S0,.NEL + NaOH = C,H, SO, ONa + NH, 


The oxidation process itself is thus represented :-— 

CO ONa 

C,H, SO, NH, + 2H,0. 
Sodium orthotoluene 
sulphamide-benzoate 


By precipitation with dilate mineral acids such as hydrochloric 
or sulphurous acids, the pure benzoyl sulphonic imide 1s at once 


precipitated :— EO ON 
a zs 
C,H, SO, NH, + HCi = 


NaCl + H,O + CoH, } S0,} NH 


“ Saccharine,” of benzoyl 
sulphonic imide 

Saccharine posses‘es a far sweeter taste than cane sugar, and has 
a faint and delicate flavour of bitter almonds. It 13 said to be 
220 times sweeter than cane sugar, and to possess considerable 
antiseptic properties On this account, and because of its great 
sweetness, It 1s possible that it may be useful in producing fruit 
preserves or jaus, consisting of almost the pure fruit alone, the 
small percentage of sac.harine necessary for sweetening these 
preserves being probably sufficient to prevent monidiness. 
Saccharine has been proved by Statzer, of Bonn, to be quite 
uninjurious when admimstered in considerable doses to dogs, the 
equivalent as regards sweetness in sugar administered, ree 
comparable to over a pound of sugar each day Svtutzer found, 
moreover, that sacchanne does not nourjsh as sugar does, but 
that 1t passes off in the urine unchanged. It 1s proposed thus to 
use 1t for many medical purposes, where cane sugar 1s excluded 
from the diet of certain patients, as an cases of “ diabetes mel- 
litus,” and in this respect it may prove a great boon to suffering 
humanity, although we must remember that, as certain of the 
aromatic compounds if administered for a length of time are 
known to exeit a physiological effe t, especially on the liver, it 
will be desirable to use caution 1n the regular use of saccharine 
until its harmless action on the human body has been ascertained 
beyond doubt 

Saccharine 15 with difficulty soluble in cold water, from hot 
rqueous solutions it 1s easily crystallised. Alcohol and ether 
easily dissolve it Hence from a mixture of sugar and saccharine, 
ether would easily separate the saccharine by solution, leaving 
the sugar It melts at about 200°C with partial decomposition. 

The taste 1s a very pure sweet one, and in companson with 
cane sugar it may be said that the sensation of sweetness 1s much 
more rapidly communicated to the palate on contact with sac- 
charine than on contact with sugar. The speaker ex 
his thanks to the discoverer of saccharine, Dr. Fahlberg, of 
Leipzig, for a complete and interesting senes of preparations 
Ulustrating the domestic and medicinal uses of this remarkable 
compeone. and also to his friend Mr. Watson Smith for the 
kind aid afforded him in the ex perimental illustration of his 
discourse. 





SOCIETIES AND ACADEMIES 
LONDON 
Royal Society, May 20.—‘'On the Working of the 
Harmonic Analyser at the Meteorological Office’ By Robert 
H. Scott, F.R.S., and Richard H. Curtis, F R.Met.Soc. 
On the 9th of May, 1878, Sir W. Thomson exhibited to the 
Society a model of an integrating machine, which consisted of & 


seies of five of the disk, globe, and cylinder integrators, which: 
had been devised two years earlier by his brother Prof. James 
Tho uson, and a description of which will be found in 
Proceedings of the Royal Society, vok xxv. 
Thomson’s paper describing this model will 
xxvu. of the FProcedings, p. 372; and reference should be 
made to both these papers for an explanation 

the machine. In the communication isst named 2t is sta’ 
the machine was about to be ‘‘ handed over to the Meteorological 


262, Sir * 
found in wol. 
of the pnaciple of 
that 


q » and especially before evaporating, with a | Office, to be brought immediately into work.” 
Se or che the gaiphamrido- benzoate pase Ga be The model was received at che once course of the 


ig6 


month, and was at once set fh action; the results of the 
trials when obtained being referred to 2 Com 
gg ne Prof. H. J. 5S. oo haa kk seieepe 
who, on july 5 following, su to the Meteoyplogi 
Council « Lainie report on the performance of the model. 

The Council at once resolved to have a machine constructed, 
which should be specially adapted to the requirements of the 
work for which it was mtended, viz. the analysis of photographic 
thermograms an rams, 

In preparing a working design for actual execution, it was 
found necessary to make several modifications in the details of 
the mechanical arrangements of Sir W. Thomson's original 
model, and these were mainly worked out by Prof Stokes and 
Mr dela Rue. The construction of the instrument was in- 
(rusted to Mr Munro = It was considered sufficient to hmit the 
action of the machine so as to extend only to the determination 
of the mean, and the coefficients as far as those of the third 
order, mn the expression 


E = 4 + 4, 0086 + sin 0 + a,cos 20 + 5, 51n 20 + @ycos 36 
+ d4sin 36 + &e, 


and to obtain these it was necessary to have seven sets of spheres, 
disks, and cylinders. 

A description of the machine, as actually constructed, together 
with engravings giving a general view of the machine, and 
illustrating some of its details, will be found in Engeneereng for 
December 17, 1880 

The machine was delivered at the Office in December 1879, 
and a lengthened series of tnals was at once commenced, to 
determine its constants, and thoroughly test the accuracy of its 
wotking, for which purpote systems of straight lines and 
curves, of which the values were known, were first used <A few 
small unforeseen difficulties were early met with, necessitating 
gg, roe ge Tre in some portions of the instrument 

chief of these faults was o slight tuning of the cylinders 
upon their axes, when the balls were moved to and fro alung the 

parallel to the axes of the cylinders The movement was 
alwaysin the same direction, namely, towards the disks, whether 
the ball was moved to the nght or left. After the tnal of many 
expedients the defect was finally, in great measure, overcome by 
attaching weights to the spindles of the cylinders It however 
still exists mm the machine to a slight extent, and its effect 1s to 
decrease the readings on the cylinders by a very small amount. 

It was decided to employ the analyser, 1n the first instance, 1n 
the determination of temperature constants, and careful com- 
parisons have been made of the results obtained by its means with 
those got by actual measurement of the photographs and numer- 
ical calculations, as will presently be mentioned, and the accord- 
ance is so vey close as to prove that the machine may safely be 
trusted to effect reductions which could only otherwise be 
accomplished by the far more laborious process of measurement 
and calculation 

It will facilitate an apprehension cf the method of using the 
machine to give a somewhat detailed account of the operations 
involved in the treatment of the curves, with an example of the 
mazner in which the readings of the machine are recorded and 
dealt with. 

The machine is furnished with three pairs of recording 
ape and disks, numbered consecutively 1 to 6, which give 

2@ coefficients for the first three pairs of terms of the expansion, 
and in addition a seventh cylinder and disk from which the mean 
ts obtained In the thermograms which supply continuous 
photographic records of the march of temperature, the trace for 
twenty-four hours covers a length of 8°75 inches, while a vertical 
height of absut o 7 inch? corresponds to a range of ten degrees 
in Le i pe ; each thermograph sheet contains the record for 

-eight hours 

onvenrently a: in the machine 1s a cylinder or drum, the 
circumference of which 1s equal to the length of twenty-four hours 
upon the thermograms. Kound this cylinder the therwograms 
are rolled, the fluctuations of temperature indicated by the curves 
besng followed, as the cylinder revolves, by a combination of the 
movement of the cylinder with that ofa pointer moving in a line 
parallel to its axi-. 

The handle by which the cylinder 1s turned gives motion at 
the same time to the seven disks of the machine, and the 

thus controls by his left hand both the speed with 
the curves are peid through the machine and the comse- 


quent velocity of the angular motion of the disks, while, by a | 


* This valve varies slightly f.7 each observatory. 
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suitable contrivance, theamovements of the pointer, govesied by 
bis right hand and following the cure, eames wale 
the disks corresponding movements to the right or left of the 


balls by which the motion of the disks is conveyed to he 
recording cylinders. r 

At the commencement of an operation all the cylinders ane set 
to zero; the twelve months curves are then passed conse 
through the instrument; the first pair of cylinders, which gives 
the coefficients of the first order, and also the mean cylinder, 
7, being read for each day, while cyhnders 3 and 4, and § and 6, 
which give the coefficients of the second and third orders respec: 
tively, are only read for each five days and at the end of each 
calendar month. Fhe numbers on the cylinders are, however, 
P ve, so that the increments upon them for any given 
period could very easily be obtained 

At present only the monthly increments of the readings have 
been dealt with, so as to obtain the cocfficients of the mean daily 
variation for each month of the year. The process followetl Is, 
therefore, simply to divide the monthly mcrement by the number 
of days in the month, and then to multiply the quotient by « 
factor which 1s determmed by the scale-value of the thermogramty, 
and which will therefore be different for each observatory 
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After some tnals with the curves for the year 1871, the year 
1876 was taken up, inasmuch as for that year the records had 
been discussed by Mr H S Eaton, F.R.Met Soc., who had 
calculated the hourly means of the vanous meteorological 
elements for each month separately, and who kindly pi his 
results at the disposal of the Council, 

The working of the machine was thus subjected to an exact 
test by com; aring the results obtained by it with the coefficients 
in the harmonic series which were calculated from Mr. Eaton’s 
means; and their trustworthy character, and the adequacy of 
these calculations to serve as a standard with which the confli- 
cients obtained by means of the machine might be compared, ¥ 
established by calculating them from the edd and seem ~ 


satisfactory, 


from the machine blished as Appendis IV. t be Quarterly 
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now the-systematic chatacters. of some of the 

them as purely casual, we get as the a 
defferiice between the constants as got by the machme and By 
ealdaletion from the twenty-four hourly means 0° 065. It may 
be moticed, however, that numbers are unusually large (and 
ut the same time very decidedly systematic}in the case of the 
wecond cylinder of the first order 4,, for which the average 1s as 
much as 0°'1S0, the seventh of a degree. 

bs = be omitted, the average for the remaining cylinders of 
the ine is reduced to 0°°047. 

46 We see, therefore, that, with the exception perbape of 4,, the 
eoustants got by the machine for the mean of the days constitut- 
tng the month are as accurate as thase got by calculation, which 
requires considerably more time, masmuch as the hourly lines 
have to be drawn on the photograms, then measured, then 
menned, and the constants deduced from the means by a 
numerical process by no means very short.” 

The curves for the twelve years 1871 to 1882 inclusive have 
now been passed through the machine, and the results obtained 
have been carefully checked so far as the arithmetical work 
snvolved is concerned, upon a plan approved by the Council) 
No derect check, short of ing the curves a second time 
through the machine, can however at present be put on any 
portion of the results except as regards the means, which have 
been compared with the means calculated from the hourly 
readings o ed by measurement from the curves. The results 
of this work will published in the Hourly Readings for 
1883, but the general results may here be stated 

Aga rule, the monthly means yrelded by the harmonic analyser 
agree well within a tenth of a degree with those obtained by 
calculation from the hourly measurements of the curves , and 
although in some exceptional cases larger differences have been 
found, amounting 1n rare instances to as much as half a degree, 
it is probable that gencrally these are less due to defects m the 
working of the instrument than to other causes. In some cases 
large breaks in the curves, due to failure of photography, &c , 
were interpolated when the curves were passed through the 
machine, but not when the means were worked out from 
measurements of the curves. Some differences rather larger 
than usual, aad confined chiefly to the earliest years dealt with, 
have been ascertained to have arisen from the circumstance that 
when the curves were first measured, to obtain hourly values, 
the method of making the measurements was not the same as 
that found by subsequent experience to be the preferable, and 
also that in some cases the scale-values first used were less 
accurately determined than has since been found possible 

In both these respects the two methods were on a par in the 
later years dealt with, and therefore the fairest comparison 1s 
to be had with their means 

For 1880, the average difference of the monthly mean for all 
the seven observatories 1s 0° 09, for 1881 1t 18 0° o5 , and for 
1882 0° 06 , and in these three years a difference of 0° 3 between 
the analyser and calculated means occurred but once, and of 
o°-2 but five times, 

What has been said 1s sufficient to show that the instrument 1s 
completely applicable to the analysis of thermograms 

It has also been employed on the discussion of barograms, 
and the curves for the years 1871, 1872, and 1876 have been 
passed through the machine. 

The year 1876 was selected owing to the existing facilities 
for comparing the resulting figures with those obtained by 
calculation from Mr. Eaton’s means, and the result in this case 
was geteally satisfactory with that for temperature already 
mentioned. 


May 27.—''Family Likeness in Eye-Colour.” By Francis 
Galton, ERS. J Be en ee 


jamincogeer es oe Coe aoe oe 
e ransmission of stature also 
governed that of eye-colour: namely, that the a ancestral 


contributions towards the heritage of an harity in a child 
from each parent 2, from each grandparent ry and 20 08 
also that each parent and each child of any person will on the 


average possess } of that person's peculiarity. The eye-colours 
were grouped into light or dark » and dark; 
M-wae shown that $ of the hazel were nentally " 


then 
them were dark, and they were nisin f alloted Letecat 
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combinations of light, hazel, and dark. The inquiry was, 
confined to children of whom the eya-colours of both parents 
and of all = peerage re ae are six 
possible, combinations of t ree, eye-colours in parents, 
and fiftéen in the grandparents, making a total of ninety pos- 
sible classes, but of these one-half were wholly unrepresented 
1n the returns, and many others were too scantily By heer to 
be of use. The remainder were discussed in six di t wayss 
that 1s to say, in two groups, a and 4, and each group by three 
methods. In a the families were classified and grouped accerd- 
ing to their several ancestral combinations of eye-colour, but only 
those groups that consisted of twenty or more children were 
used, there were 16 of these groups and 827 children. In # 
the families were treated separately, but only large families were 
taken, viz. those that consisted of at least six children: they 
were 78 in number. In both a and 4 separate calculations were. 
made on the suppositions (1) that the parental eye-colours were 
alone known; (2) that the grandparental were alone known ; 
(3) that the parental and the grandparental were alone known. 
the conformity between the calcnlated and the observed 
numbers throughout every one of the six sets of calculations was 
remarkably close, and the calculated results obtained by the 
method (3) were the best. 


‘*Notes on Alteration induced by Heat in Certam Vitreous 
Rocks, based on the Experiments of Douglas Herman, F,LC.,, 
FCS., andG. F, Rodwell, late Science Master in Marlborough 
College” By Frank Rutley, F G.S., Lecturer on Mineral 
in the Bore School of Mines. Communicated by Prof. T. G. 
Bonney. B.Sc., F R S. 

In this paper an endeavour has been made to ascertain the 
nature of the changes which are induced 1n a few typical vitreous 
rocks by the action of heat only The specimens experimented 
upon were— 

(1) The pstchstone of Corriegills, Arran, 

(2) Black obsidian from Ascension. 

(3) Black obsidian from the Yellowstone District, U.S.A, 

(4) Glassy basalt lava of Kilauea, Hawan. 

(5) Basalt of the Giant's Causeway, Antrim 
The Arran pitchstone was heated for 216 hours at a temperature 
ranging from 500° to about r100° C. The clear, 
belonites of hornblende, so plentiful in the unaltered » were 
found to have turned to a deep rusty brown aes xidation 
of the protoxide of iron which was present in the blende. 
The dusty matter mixed with clear spiculze of hornblende, which 
occurred between the belonites and shaded gradually off into the 
clear glass which immediately surrounded the belonstes in the 
normal state of the rock, has segregated to some extent, a 
line of demarcation now existing between the dusty matter and 
the areas of clear glass, while the spicule of hornblende have 
somewhat increased 1n size if not in number. No actual devitn- 
fication of the glass has resulted from the heating, 

The obsidian from Ascension showed mn a banded structute 
coupled with streams of colourless microliths and a few felspar 

tals when a section of the unaltered rock was examined 
pehnigs war Two specimens of this rock were artificially 
heated, the first for the same period and at the same temperature 
as the Arran pitchstone, while the second was kept for joi 
hours at a temperature ing from 850° to 1100° C, 

In the first specimen the banded structure disappeared entirel 
or almost entirely, but numerous microliths are present in the 
altered rock, in which the most remarkable change consists in 
the development of an excessively vesicular structure. 

In the second specimen a vesicular structure is also developed, 
an outer crust consisting of a very thin layer of clear brownish 

lass, followed by a arse 4 pet layer composed of - 
brown microliths, which es off into a colourless glass con- 
ane Sa microhths, which are probably some form of 
amphibole or pyroxene. The remainder of the specimen has 
been completely devitrified. 

The Yellowstone obsidian in its normal state shows little else 
but trichites and globulites when examined under a high power. 

Two specimens of this rock were heated; the first at from 

00° to 1100° C. for a period of 216 hours, the second from 

go* ta 1100" C. for zor hours. In the first case a remarka 

vesicular structure has been developed ; the trichites have 

tirely disappeared, and small granules and crystals of magnetite 
have been formed. In the second specimen the changes 
Se The fragment retained its original form, but 

showed minute blisters or elevations, which, w 

when cracked open, revealed a cavernous strocture produced 
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the coalescence of wencles ave from } to } inch in diame- 
ter. These cavities were often with a white crystalline 
crust, and ly contained white crystalline pellets, each 
about one-third the size of the cavity in which it occurred. 
Minute crystals of specular iron were detected upon the'surfaces 
of these pellets. The glassy part of the rock, which still re- 
mains clear, contains trichites and globuhtes similar to those 
in the unaltered obstdian, but they are more numerous in the 
artificially-altered rock. 

The vesicular glassy basalt lava of Kilauea, when examined 
under the microscope, is seen to contain cry-tals of olivine and 
minute crystallites which have not hitherto been referred to any 
particular mmeral species A specimen of this lava, kept for 
960 hours at a temperature ranging from 750° to 1200° C, 
shows that the olivine crystals have undergone no appreciable 
alteration, but the glass itself has become perfectly opaque and 
black, owing to the separation of magnetite. 

The imens of basalt from the Giant’s Causeway were 
fused in Stourbridge crucibles in a furnace. One, which 
was cooled rapidly, appears under the microscope as a clear 
glass containing vesicles, another, cooled slowly, 1s black and 
opaque, except in certain spots where a prismatic structure is 
visible, the marginal portions of the prisms having a radiating 
crystalline or fibrous character. 

In another case some of the powdered basalt was again fused, 
and a fragment of cold basalt was placed on the surface and 
allowed to sink into the molten mass The result was a glass, 
which, under the microscope, appears perfectly clear except in 
the immediate vicinity of the immersed fragment, which 1s 
surrounded by an opaque black border containing divergent 

s of colourless transparent or translucen* crystals. The 

border, where it joins the clear glass, 1s sharply defined, 
and its opacity and blackness must be regarded as due to a 
areae of magnetite, as in the case of the altered Kilauea 
ava. 

The first series of experiments were made hy Mr Herman 
The specimens from the Giant’s Causeway were experimented 
upon by Mr Rodwell. 


Zoological Society, June 1--Dr A Gunther, FRS, 
Vice-President, in the char—Dr. A Gunther, F RS., ex- 
and made remarks on a specimen of a small fish of the 
genus Frerasfer embedded in a pearl oyster.—The Secretary 
made some remarks on the most interesting objects he had ob- 
served during a recent visit to the Zoological Gardens of 
Rotterdam, Amsterdam, Cologne, Antwerp, and Ghent — 
A letter was read from Mr J M. Cornely, of Tours, C.MZS, 
stating that his pair of Michie’s Deer had bred in his park, and 
that a young one had been born on May 15 —-Mr Beddard read 
notes on the convoluted trachea of a Curassow (Mothocrax 
srumutum), and on the form of the syrinx in certain Storks — 
Mr. W. F Kirby read a paper containing an account of a small 
collection of Dragon flies which had been formed by Major] W. 
Yerbury at Murree and Campbellpore, N W India The col- 
lection contained examples of about twenty species 


Physical Society, May 22.—Prof. Balfour Stewart, Presi- 
dent, in the chair.—Messrs, C. A Bell, W C Johnson, and 
Jame. Swinburne were elected Members of the Society ~The 
following communications were read:—On the sympathetic 
vibrations of jets, by Mr Chichester A. Bell It has been 
assumed hitherto that a gaseous or liquid jet vibrates under the 
influence of a limited range of tones only , effective tones being 
those which do not differ greatly in pitch from the normal 
or tone of the jet, discovered by Savart and Sondhauss, 
The author has found, however, that, when the pressure under 
which a jet escapes is not too great, the latter is affected by all 
tones lower than the normal, as well as some above it 
Changes may be excited in a jet of either kind by vibratory 
motions of ¢ bd orifice, or of the fluid behind or external to 
the orifice, ese changes take the form of slight swellin 
and contractions, which become more pronounced as the fluid 
travels away from the orifice, and finally cause the jet to break 


or become discontmuous at a distance which depends upon the 
intensity of the initial disturbances. At any point within the 
continuous portion of the jet the successive swe and expan- 


sions represent both the form and the relative intensities of 
vibsations impres-ed upon the orifice, and the jet is therefore 
reproducing very complex sounds, such as those of 
music. A vibrating jet of air does not, however, 
when it plays into free air, or into the wide end of a 
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tabe communicating with the ear; but when it * 
very stnai/ orifice in the end of a hearmg tube, sad ania eng 
result, This reproduction is most intense when the hearing 
orifice is placed in the axis of the Pies just within the brea’ 
point, but becomes gradually feebler as the hearing orifice 
moved towards the jet orifice or out of the line of its ants. 
Beyond the breaking point the sounds from the jet at first become 
confused, and finally are lost. A jet of gas, like a liquid 
only vibrates so as to produce its normal tone when it st 
upon some obstacle which serves to diffuse the disturbances due 
to impact, or throw them back upon the orifice. The vibrations 
of an air jet are also loudly reproduced as sound when it is 
directed against a small flame below the apex of the blue zone. 
Liquid jets are hut slightly sensitive to aerial sound-impulses, 
but become highly sen-itive when the jet tube 1s rigidly attached 
to asound-board. The vibrations of a jet so mounted are beat 
erceived as sound when the stream strikes upon a rubber mém- 
rane tied over the end of a narrow tube which communicates 
with the ear, For accurate reproduction of spcech and sounds 
in general the jets should be at such a pressure as to respond 
visibly to a note of about 4000 vibrations per second ; an 
membrane should be at such a distance from the orifice that the 
jet never breaks or becomes discontinuous above its surface. The 
vibrations of very fine jets of any conducting Ihquid become 
loudly audible when a portion of the jet, or the ‘‘nappe” 
formed when it strikes upon a flat surface, 1s included in 
circuit with a battery and a telephone. Thts may be accom- 
plished by letting the jet tmpirge on the end of an ebonite rod, 
through the centre of which pa-ses a platinum wire ; the upper 
end of the rod 1 surrounded by a short tube or ring of platinum, 
the upper margin of which forms a continuous, shghtly convex 
surface with the expose: end of the central wire and the ebonite. 
The wire and ring form the terminals of the circuit which is 
completed through the ‘‘nappe” Dhstilled water containng 
1/300 of its volume of pure sulphuric acid 13 recommended as 
the jet liquid. The author alvances a new theory to account 
for the growth of the vibratory changes in liquid and gaseous 
jets.—On some thermo-dynamicil relations, part §, by Prof. 
W. Ramsay and Dr S Young, In parts 1 and 2 of this series 
of papers it way shown that the ratio of the absolute tempera- 


| tures of any two hodies corresponding to 1 given vapour-pressure 


bears a simple iclation to the ratio al any other pressure, which 
may be expressed by the equation A” = A +c(f ~ 4), where 
# and # are the two ratios, ¢ 1 a constant, and ¢’ and / are the 
temperatures of one of the two bodies The determination by 
Schumann (Pugy fun, N F 12, 46) of the vapours of methyl- 
formate and twenty seven nesta ar ethers made it possthle 
to compare the vapour pressures of a large number of boacttes be- 
longing to the -ame class, It was found that when the cthers 
were comparcd with cthyl acetate, which was taken as the 
standard, in every case ¢ = 0, and therefore A” = R The 
temperatures corresponding to the three pressures 26>, 760, and 
1300 mm are given by Schumann Taking the mean value of 
R for those pressures as correct, and recalculating the tempera- 
tures, the greatest difference between the found and recalculated 
temperatures 15 0° 7C fhe bi ga setae of water or any 
one of the ethers being accurat ly known, it 15 suffictent to 
determine the boiling point of any ether belonging to this class, 
in order t> construct its vapour pressure curve The absolote 
temperatures corresponding to the pressures 200 and 1300 mm. 
for any ether are 89795¢ and 1 0488/, where / 1s the bolling- 
pomt at normal pressure in abs lute temperature.—A_ grij-iron 
shde-rule by Mr Stanley, designed by Mr. Thacher, was 
explained by Mr C V. Boys. It was equivalent to a slide 
60 feet long, and performed multiplication and division with an 
error not exceeding the 1/40,000 part —-Specimens of safety 
vel were and their results in shattering blocks of lead were 
exhibited by H. Sprengel. 


Geological Society, May 12.—Prof J. W. Judd, F.RS., 
President, in the chair.—Matthew Blair was elected a Fellow, 
and Prof H. Rosenbusch, of Heidelberg, a Foreign Corre- 
spondent of the Society.—The following communications were 
read :—On the maxilla of Iguanodon, by J. W. Hulke, F.R,8, 
FO on the pepe the pont i Aes nergy 

ous formations of the British Isles, . Ry gnes, 
F.R.8., and J. W. Kirkby. Although all the Ostracoda of the 
Carboniferous formations are not yet described, there ate 170 
species and notable varieties known, to thirty-three 
genera of nine families. About twenty-five of not 
yet described, but determined by the authors, are introduced into 
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fets at giving a fuller idea of the value of this manifold 
pen aneen group. the first place they referred to the classifi- 
atten of the Carboniferous strata in Scotland and in England, 
weording to the local tifferences, taking in succession ‘* Scot- 
and West,” “Scotland East,” ‘‘ England North, with the Isle 
if Man,” ‘England Central and South, with South Wales, 
is the several districts from which th y have vbtained good 
yroups of Ostracoda from different members of the Carbon.- 
erous serie. In Fife the lowest local Carboniferous strata 
sontain Beyrt kia subircua’a, igher up come in Carboma 
fabulina, C. Kankiniwana, Bardia nitida, and Lep.rdstia Okent ; 
he last, accompanied by other species, occurs throughout this 
owest series, in which the record 1s more complete than in 
Midisthian and Linlithgowshire, where the same species also 
yeeur, In Dumfriesshire and Ayrshire ZL. Okens and ZL subrecta 
nave been found in beds even lower than the above-mentioned, 
und are therefore probably the oldest Carbonrferous Ostracoda ; 
other species accompany them higher "Ps and in Roxburgh-hire 
some localities of the Carboniferous Sandstone series are very rich 
ispecies The Carboniferous Limestone series of south- West Scot- 
land has been highly productive of Ostracoda, particularly the 
shales of the lower b ds, thirty-six species are common or charac 
te wth, The middle or coal bearing portion has yielded but 
few, chiefly Z Young: na, one Beyrichia, C fabulini, and 
C. Rankiniana. The Upper Limestone group contains man 
recurients from below and a few others, including Yosungea » ecti- 


with a few others, such as Cypridina radiate A great vanety 
of genera and species come from beds at or near the base of the 
Scar Limestone and its equivalents in North Lancashire, West- 
moreland, Cumberland, and Northumberland The calcareous 
shales of the Yoredale series have several interesting forms, 
including P..reatura concinna (MS ), none from the Millstone 
Gat. The Lower Coal-measures give Aj richia arcuata and 
7 ,sp The middle beds have B avcuata and Carbonia 
fabulina, common, rarer, C. Risthutana, C secans, C scabpellus, 
C Wardana (MS ), and Philomedes elongata Yn the Upper 
Coal measures B subarcuata reappears, and in the Sprrvrbes- 
limestone Liferditia inflata rs the latest Carbomferous O-tracod 
in Lngland. In Northamptonshire the dcep Gayton boring (at 
730 feet) has given Aurhéja cariabilis, K pluata, Bythovypres 
sublunata, Macrocp prs Fonesana, Cythe ella ertuberata, and C 
atlenuata, all but one belonging to the Lower Carboniferous 
series In Salop, South Wales, and Sumerset the Carboni- 
ferous Limestone has yielded several good species of Leperasiia, 
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Aurkby), Moorea, Bythocypris, Bardia, & Car bonia Aynesand | 


C. Eveline belong to the South Welsh Coal measures The 
distribution of the Carboniferous Ostracoda in Ireland requires 
further work , bat the Lower Carboniferous Shales and the 
Mountain Limestone near Cork and el ewhere are very rich, as 
are also some parts of the latter in the Isle of Min — The Ostra- 
coda of the Permian Formation were then treated of in relation 
to their Carboniferous allies, and the range of the British 
Carboniferous Ostracods in Europe and North Amenca was 
noticed in some detail, The results of the examination were 
shown in two extensive tales —Nute on some Vertebrata of the 
Red Crag, by R Lydekker, F GS Tims communication con 
tained briefly the results of a re examination of the specimens 
from the bone-bed of the Red Crag in the British and I swich 
Museums, a series of casts from the latter having been added to 
the former, The forms noticed wee Aycna striata, with which 
A, antigua and //, arvernensis were considered probably 
identical, Afasto/on, of which the author thought three species— 
, arv.rnensis, M, longrirostris, and Af. bosont were repre- 
3; Sas, of which two forms, the larger probably S ery- 

or S anteguus, the smaller S, palexAaus, had been 
detected 5 a Tapir, which was probably Tupirus arvernensts ot 
Y. elegusss rather than J priscus ; AMipparion gracile, a Rhino- 
ceros referable to the horntess A. sncesvas rather than to 2. 
spencer though the latter probably also occurred , and 
a species of Albatross ) represented by a mght tarso- 
“ohana and the associated proximal phalangeal bone of the 
digit, --The Pleistocene succession m the Trent Basin, by 

R. M. eit G.S. The be is of the lowest division were 
distinguished m these of the middle and upper by the absence 
of Cretaceous rock-debris, Older Pleistocene; ly Pennine 


cla Sand, Middle ‘ 
ea pda Aes Pennine Boulder-clay ; 
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and Gravel; ~~ 
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River-allavium, Later Pennine Boulder-clay. Each of the 
sepa-ate stages was then described separately, with details of 
exposures and sections throughout the area.—On the existence 
of a sub nasing Triassic outlier in the English Chanel off the 

Lizard, by R. N Worth, F G.S P 


a e 


Anthropological Institute, May 25.—Francis Galton, 
F.RS., President, in the chair.—Mr Reginald Stuart Poole 
read a paper on the ancient Egyptian classification of the races 
of man This was defined by the famous subject of the four 
races in the tombs of the kings at Thebes (8 Cc. £400 1200). 
The types were (1) Egyptian, red; (2) Shemite, yellow , (3) 
Libyan, white; (4) Negro, black By comparison with monu- 
ments of the same period and of a somewhat earlier date, the 
first race, clearly an intermediate type, was seen to comprehend 
the Phoenicians, the Egyptians, and the people of Arabia Felix 
with the opposite coast. The Libyan race included an aquiline 
type, with marked supra orbital ridges and receding foreheads, 
a- well as a straight-nosed type Thes+ two types inhabited the 
south coast of the Mediterranean, and some of the islands 
The Negro race included the Negro and Nubian types. The 
Hittites and [1yksos, or shepherds, were as yet unclassed. Prof. 
Flower pointed out the resemblance of the aquiline Libyan 
type to that of the Neanderthal crania, and the oldest European 
type, and saw in the Hyksos head distinctly Mongohan cha- 
racters These two points are of the highest consequence in 
historical anthropolozyy —Mr C W _ Rosset exhibited a large 
collection of photographs and other objects of ethnological 
imterest from the Maldive Islands and Ceylon 
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Academy of Sciences, May 31.—M. Jurien de la Graviére, 
President, in the chair —Observations of the small planets made 
with the large meridian instrument at the Paris Observatory 
du:ing the first tea of the year 1886, by M Mouchez —Note 
on a new general method of det.imining directly the absolute 
value of refraction at all degrees of altitude, by M Leewy. 
This 1s a further development and more ¢g neral application of 
the author's recent communicati »n on the means of deena 
some absolute values of refraction with a sufficient degree o 
accuracy —Researches on the densities of liquefied gases and of 
their saturated vapours, by MM J. Caulletet and Mathias In 
this memorr the authors’ studies are limited to the protoxide of 
nitrogen, ethylene, and carbonic acid It 1s shown that at the 
critica) point the density of the Awd 15 equal to that of its 
vapour, whence a practical means of determining graphical] 
the density at the critica] pont when the critical temperature 
known = It 1s also shown that the expansion of the liquefied gas 
18 greater than that of the gas itself. The method . here described 
are applicable to all gases whose critical point 1s higher than the 


, freezing-point of mercury —On MM Albert A Michelson and 


f 


Edward W. Morley’s recent experiments to ascertain the influ- 


, ence of motion of the medium on the velocity of light (American 


} 


Fournal of Scrence, May 1886), by M A. Cornu = The author 
briefly describes the American physicists’ experiments, which 


; Show that the result announced by Fizeau in 1851 1s essentially 


eee 


| 
| 


att ee 


correct, and that the luminiferous ether 1s entirely unaffected by 
the motion of the matter which it permeates At the conclusion 
of the paper M Fizeau took occasion to remark that he had 
never ceased to prosecute his studies on the nature and properties. 
of the ether, and hoped soon to announce the existence of a peca- 
har variation tn the magnetic force of magnets apparently in rela- 
hon with the direction of the earth’s motion through space, and 
calculated to throw great hight on the immobility of the ether 
and its relations to ponderable matter —On an arc tangent to the 
solar halo of 46°, observed on Ma » by M. A. Cornu. Of 
the numerous halos observed during last month this is de-cribed 
as the most remarkable. It was visible towards 5 p.m. under 
the form of an extremely vivid iridescent arc concentric with the 
zenith at a distance of 15° to 20° in a circular sphere of from 60° 
to 80°. The author considcrs that from the systematic observa- 
tron of these phenomena some valuable data might be obtained 
regarding the condition and movements of the t atmo- 
apbenc currents, which woukhl be useful in weather forecasting, 
—On the heats of combustion and of formation of the 
carburets of h by MM. Berthelot and Vieille. The 
method announced by the authors tw> years ago for m 

the heat of combustion of the fixed or but 7 volatile 
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caturets chosen on with a view to determining certain | which the superficial develo of roots muy de 
general relations. —On the smhotia present in the : proxicatels aetermtesd wehia k ranbigeany Oro 

to MM. Berthelot and André, ‘by M. Th. ng bes y det pear anim stg ti ligradi rg 


The gota in dispute are re-stated, author dtals fully 
with the chief objections urged by MM. Berthelot and André 
against his view that sey ee the ammonia passes 
from the atmosphere to the .—Note apcemapesy 9g M. 
Siivestri’s report on the eruption of Mount Etna on May 18 and 
19, M. Daubrée. It 18 noticed that the present lava-stream, 
like that of 1883, flows from the crevasse which was opened on 
the flank of the volcano in the direction from north-east to south- 
west in the year 1875. But it rises at an elevation of about 
£400 metres some 7 kilometres above the town of Nicolosi, 
which has thus so far escaped destruction —On the influence of 
magnesia on Portland cements, by M. G. Lechartier. The 
author’s extensive researches amongst public buildings and struc- 
tures of all sorts fully confirm the conclusion already arrived at 
by Rivot the destructive effects of the magnesia 

t mn these cements. The more they are exposed to the 

action of water, the more rapid is the process of decay.— 
Observations of the new comet Brooks III., made at the Obser- 
vatory of Nice with the Gautier equatorial, by M. Charlois.— 
Note on the theoretic calculation of the composition of vapours, 
their coefficients of expansion, and vaporising heats, by M. M. 

ois. The formulas which in the author's theory give the 
specific heats of the gases or vapours are as under :— 


Atm. 


Molecules at 1 cree Si OEE a= 9 Ae 
ae 2 C= Ac 
fy 3 C= $e 
2 4 ° C= fda 


where a is the coefficient of expansion of the vapour, V the 
volume occupied by 1 pints esa of this vapour ancler the 
re P, The complete theory will be explained at the next 
ongress of the French Association at Nancy.—On the diffusion 
of heat and physical isomorphism, by M L. Godard. The 
property of being athermochroic, hitherto supposed to be pecu- 
to pare common salt and sylvine (natural chloride of potas- 
sium), is shown to be also charactenstic of the isomorphous and 
anhydrous chlorides, bromides, and todides. These substances 
have the same chemical formula and tallise in the same 
system, and thus 1s once more confirmed the analogy presented 
by the physical properties of isomorphous bodies.—Law of the 
product ding to the maximum of useful work in an 
electric distribution, by M. Vaschy. It1s shown that Jacobr’s 
law (product = 3) 1s snapphcable to the case of a dynamo- 
tor whose electromotor force is a function of the current 
traversing 1t.—On the cyclonic whirlwind of May 12: influence 
of the Guadarama mountain-range on its progress through the 
Iberian peninsula (second note), by M. A. F Nogués. The 
fresh impulse given to this Atlantic cyclone by contact with the 
cold dry upland currents in the neighbourhood of Madnd show 
that ander special conditions the eee Spanish por me heed be 
cotypared to certain tropical regions, ucing in Spain meteoric 
—-: analogous tbo these of the tornd zone —On the 
of combustion of the fatty acids and of some fatty 
substances derived from them, by M. W. Louguinme. Com- 
eting his previous studies on the heat of combustion of the 
ee acids and their derivatives, ~ Sa i peer - 
caprylic, nonylic, lauric, myristic, an mitic acids, and o 
the trilaurine aod trimyristine glycerines.—On the dissociation of 
the carbonate of lime, by M. H. Le Chatelier —On a new 
body, the oxyfluoride of phosphorus, with the formula 
PaFl,O» by M. H. Moissan.—On the direct chloridation of 
methy!benzoyl, by M. H. Gautier.—Action of oxygenated water 
on benzoic acid in the presence of sulphuric acid, by M. Hanriot. 
Having previously shown that oxygenated water reacts on the 
benzenic hydrocarburets in sulphuric solution, transformin: 
them to phenols and diphenols, the author here extends this 
reaction to the aromatic acids, and y to benzoic acid.— 
On jaborne, by MM Hardy and Calmels,—Absorption of the 
bicarbonates of potassa and lime by the roots of beetroot apa 4 
the first year's growth, and their transformation to c 
in combination with the potassa and lime diffused hout 


the different parts of the plant during vegetation, . HA. 
Leplay.—On the s 2 asenereanal of the un nd 
parts of plauts, by M. A:méd Girard. A method is proposed by 


vestiges are described, tending more and more to show thet thay 
are of organic o and not merely animal footprints.-~n 
the existence of the Lower Eocene formation in the Chalouse 


: 
: 


district, and on the position of the Bos d’Arros 
Jacquot and Munier-Chalmas, 
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EARTHQUAKES AND OTHER EARTH- 
MOVEMENTS 


Rarthguakes and other Earth-Movements. By J. Milne. 
“International Scientific Series,” Vol. LVI. (London: 
Kegan Paul, Trench, and Co., 1886.) 


Basic object of this work 1s “to give a systematic 
account of various earth-movements”: these are 
‘lassified as (1) Earth-quakes, (2) ~Tremors, (3) -Pulsa- 
ions, and (4) -Oscillations, which are severally defined 
is (1) sudden or violent, (2) minute, (3) slow, (4) secular 
novements of the ground. The earthquakes occupy 


305 pp, whilst only 43 pp. are given up to the other three 


notions. After an imtroduction ‘follows a description 
22 pp) of about twenty different kinds of instruments for 
‘ecording earth-movements (seismo-scopes, -meters, and 
graphs), beginning with an ancient Chinese seismoscope 
‘AD. 136), The construction of a proper seismograph 
which shall record period, amplitude, and direction of 
novements 1s difficult, the mertia of the moving parts 
nasking the earth-movement A set of tipping columns 
seems to be the simplest sersmoscope, and some form of 
yendulum the simplest seismograph ; these can be made 
‘astatic?’? so as to retain any deflected position Of 
ecorders of motion a smoked-glass plate seems the 
simplest The “Gray and Milne seismograph” is an 
slaborate instrument, recording continuously and simul- 
aneously the times, and also the three rectangular 
somponents, of any displacement. 

The explanation of earthquake propagation by waves 
of elastic compression and distortion, shadowed forth by 


| —with the exception of the last--seldom extensive. 
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in the Andes (p. 246), and have lasted for weeks in New Zea- 
land at the rate of 1000 a day (p.72). Continuous shaking 
has been /e/¢in Japan during 4} minutes (p. 73). Recorded 
vibration-periods vary from two-tenths of a second to one 
second, and the amplitude may amount to 1 foot without 
rupture. Some calculations are given of velocity of 
motion of the ground derived from fall of buildings and 
projection of copings, caps, &c.* these are open to large 
error from omission of resistance to fracture and of fric- 
tion. The conclusions as tothe rate of earthquake propa- 
gation agree with those derived from the artificial earth- 
quakes quoted above 

The most practically useful chapter 1s that on effects on 
buildings (a subject recently discussed at the Institution 
of Civil Engineers), as to which the most important con- 
clusions are—(1) local knowledge alone will guide to the 
safest site, thus hills, valleys, plains, hard strata, soft 
strata, &c, are each safe in some, unsafe in other coun- 
tries (2) If the direction of shocks be definite, place the 
blank walls parallel, and the pierced walls perpendicular 
thereto (3) Openings at different levels in the same wall 
to be échelonned (4) Avoid flat arches, or place wood 
hntels over them. (5) Avoid heavy copings, caps, &c, 
and tall chimneys (5) Use roofs of low pitch. (7) Struc- 
tures of different vibration-period should not be con- 
nected 

Structures of bamboo and timber are seldom injured 
by earthquake-shock directly; earthquakes are only 
indirectly destructive to them through fires (caused by 
the upsetting of lamps) and floods (which sometimes 
follow). 
i The earthquake-effects on land are the opening of 
: cracks and fissures, with occasional discharge of water, 
| mud, &c , landslips, and disturbances of lakes, rivers, &c. ; 

also upheavals and depressions of whole tracts ; these are 

The 


Dr. T. Young, 1s fully discussed and illustrated for the | chief effect on the ocean 1s the raising of a great sea- 


general reader the former are compared to sound-waves | 


and the latter to light-waves, unhke these, however, the 
direct waves travel the quicker. It appcars that about 
seven-eighths of the speed of wave-transit through 
homogeneous rock 1s lost in actual rocks as found 
tm ttle. . 
Experiments on artificial earthquakes have—as might 
be expected—been few. Only three sets appear to have 
been published Those by Mr. Mallet (published in 1851) 
were based on explosions of large masses of powder up 
to 32,000!bs. Those by General Abbot in America (pub- 
lished in 1876) were based on explosions of from 70 to 
oo Ibs. of dynamite. Those by Mr. Milne in Japan, since 
4880, were based on the fall of a ton weight through from 
19 to 3§ feet, and on explosions of 1 to 2 Ibs of dynamite. 
The general conclusions are that the wave-speed 1s 
quicker for direct than for transverse vibrations, 18 quicker 
through hard than through soft rock, increases with 
increase of the shock, and decreases with distance. It 1s 
clear that opportunities for experiment on the effect of 
explosions such as the above must often occur, and that a 
small expenditure on seismographs alone is needed to 
embrace the opportunities, 
‘There appears to be no known limit to the frequency 
and duration of earthquakes. Shocks occur continuously 
Va. XXxIv.—No, 868 


wave, sometimes very large,¢g 60 feet high at Lisbon 
(1761), 80 feet at Callao (1724), 210 feet at Lupatka 
(1737) These waves are often more destructive on land 
than the actual shocks ; the influx 1s usually preceded by 

, an outflow, which in fact acts as a warning. One of the 

‘ most remarkable effects 1s the distance to which these 

| waves are propagated as “ great waves,” ¢g right across 
the Pacific. Thus most large earthquakes on the east or 
west coasts of the Pacific produce waves which are 
recorded on the opposite coast about twenty-four hours 
after From the recorded time of transit of these waves 
and the known distance the average depth of the ocean 
(supposed uniform) can be calculated by Russell’s formula 
(v* = gh); the calculated depths are generally less than 
the soundings (which err necessarily in excess). 

As to source of earthquakes eight methods are given 
for finding the “epicentrum” or s#rface-origin, and four 
for finding the “centrum” or acfual ongin, on various 
assumptions: ¢.g. radiation from a point (viz. the epi- 
centrum), uniform propagation, homogeneous strata, &c. 
Results depending on such doubtful assumptions can only 
be very rude approximations. 

As to distribution over the world, it appears probable. 
that all parts of the world have “a i at various 
tumes, but that in the historic period the regions most 
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liable to earthquake are those near to active or recently 
active volcanoes, especially the Pacific border (which 
actually contains 172 out of a total of 225 now active vol- 
canoes); also earthquakes are propagated chiefly along 
valleys or ridges. 

The distribution of earthquakes in trme has been much 
discussed, but no periodic law either secular, seasonal, or 
diurnal, ether for the world im general or for any one 
place, 1s very clear 

After discussing the synchronism of earthquakes with 
humerous physical phenomena (positions of heavenly 
bodies, states of air, &c ), the causes of earthquakes are 
considered, and the conclusion 1s drawn that the primary 
causes are probably terrestrial, such as (1) sudden cracks 
consequent on over-stretching of the earth’s crust during 
elevation , (2) explosions of steam , (3) collapse of hollows 
produced by volcanic ejection and by the continuous 
solution and removal of matter by springs, (4) change of 
load over large areas due to nse and fall of the tides and 
to changes 1n air-pressure 

As to prediction of earthquakes, nothng certain 1s yet 
known. In many cases there are noticeable changes in 
springs and wells preceding earthquakes. One useful 
warning 1s, however, obviously possible, viz the report of 
an actual earthquake on one side of the Pacific could be 
at once telegraphed to the other side, thus giving twenty- 
four hours’ warning of the probable advent of a great sea 
wave 
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want of judgment here and there. The dtagrams are 
good, and the descriptions fairly clear ; and from place to 
place instructions are given to teachers as to experiments 
they may make before elementary classes for the purpose 
of illustrating and bringing home to the learners the 
various parts of the subject. The construction of-simple 
pieces of apparatus, such as a boy may make for himself, 
1s also described throughout the book and in a number 
of paragraphs at the end. 

There are, however, certain points to which wé take 
serious exception First, we cannot regard Mr, Tre- 
glohan’s mode of looking at inductive phenamena as 
correct or satisfactory For example, speaking of the 
electrophorus, he says —“ If, while the conductor rests 
upon the excited cake and is under the inductive action 
of it, the upper surface of the conductor be touched by 
the finger, the free negative passes to the earth, and an 
equal quantity of positive enters the disk from the earth.” 
The same statement 1s made on the following page, s 
that there 1s no doubt whatever that the statement abow 
the “equal quantity of positive” is really meant. In thi 
diagrams throughout the book too, where discharge a 
the result of induction 1s going on two little arrows ar 
shown, one marked + and the other -—, and pointing + 
dissimilar directions This seems to us particularisin 
with a vengeance the action of two fluids 

On p 35, under the heading “ specific inductive cap: 
city,” we are told that “ It was established by Prof Far: 





As to earth-tremors, two curious cases are quoted (1) | day that, for an excited body to act upon a conductor t 


the extra crowds of people in Greenwich Park on public : induction, some substance must exist between the tv 


holidays cause extra shaking mn the Greenwich Observa- 


| 


through which the electricity may be imparted ” Shaae 


tory instruments, (2) certain delicate observations pro- , of Faraday ! 


jected at Cambridge in 1880-82 proved futile in con- 
sequence of the continuous earth-tremors masking the 
delicate effects sought To these might now be added in 
London the tremors produced by the Underground Rail- 


t 
{ 


| 
! 


At the end of this paragraph, speaking of specific in 
ductive capacity, we are told that “dry air 1s supenor t: 
moist air in this respect” We do not think that an: 
difference has been proved to exist between dry air an: 


way. Systematic record of earth-tremors (micro-seismo- | moist air, either as to induction or as to conduction 
graphy) has now been made in Italy in many towns for | though there 1s a common misapprehension (shared by 
ten years these tremors appear to be periodic, and to , the present author, p 30) of a difference as to this latter 


be connected with the sun’s and moon’s motions, and 
with the state of the barometer, and to increase before 


earthquakes, so that there 1s some hope of possibilty of misunderstood by the author. 


earthquake prediction from this research 
The phenomena of earth-pulsations and -oscillations 
quoted are numerous and interesting, but space fails to 


enumerate them. 
The work begins with an earthquake-map, and ends 


with a list (to pp ) of earthquake-Itterature 
This work 15 well worthy of its place tn the Inter- 
national Scientific Series, and may be accepted as a 
monograph on its subject by an accomplished seismo- 
logist, who, from his residence in Japan, has had ample 
opportunities of studying the actual phenomena 
ALLAN CUNNINGHAM, Major, R.E. 
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FRICTIONAL ELECTRICITY 
Frichonal Electnaty By Thomas P. Treglohan, (Lon- 
don : Longmans, Green, and Co., 1886.) 


TH is a little book written for first begimners in the 


study of electricity. On the whole it 18 satisfactory ; 
"  * + «+ enrinne want of knowledge or 





— 


quahty 

The use of the condensing electroscope seems to be 
It cannot be used 
the way ‘described for testing “lightly charged bodies,! 
Its main use is for testing a weak but continuou 
source 

There 1s also an extraordinary paragraph about a white 
hot iron ballon p 107, for which the author seems to mak 
Prof Guthric responsible, and in which the experimente 
1s told to put a white-hot iron ball on the electroscape i 
order to prove certain statements! We fear the exper 
menter will not obtain much valuable information fro: 
the experiment , and it 1s sof true that, with respect te 
the supposed indifterence of a white-hot body to electri 
fication, “in this it resembles the indifference to mag 
netism of a white-hot tron ball,” 

A few mispnnts we have also noticed, Str Williar 
Thomson's name should be spelled without a “p” ; 1odin 
and starch paper 1s coloured blue, not brown, by ozone. 


at 


t 


Putting aside these defects, however, this little book wii 


probably be found useful to teachers for the elementer 
stage in the Science and Art Department, for whos 
benefit, as we are told in the proface, it has bees com 
piled. J. Ti B. 
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OUR BOOK SHELF 


Gallery of Marianne North's Paintings of Plants 
ye their Homes, Royal Gardens, Rie Decneee 
Gasslogue compiled by W. Botting Hemsley, A.L S. 
Fourth Edition. Pp. 160 (London: Printed under 
® the Superintendence of Her Mayesty’s Stationery Office, 
tend sold 2 nat Kew Gardens, 1886.) 


.¥uts is a much enlarged and improved edition of the 
‘ previous excellent catalogue of these valuable and inter- 
esting paintings. The whole collection having been 
rearranged and as many as 220 additional paintings 
added, the value of the catalogue, as may be supposed, 1s 
considerably enhanced, and the more so as many of the 
‘pew paintings are the result of Miss North’s more recent 
travels. in such noteworthy countries as the Seychelles. 
The description of each of the pictures, with notes on the 
thabits and uzes of the plants represented, are both inter- 
esting and useful, the whole being carefully condensed 
within reasonable compass, but beyond this the present 
edition 18 made doubly useful by the addition of a most 
earefully drawn up list of plants referred to in the cata- 
logue, arranged alphabetically under their natural orders, 
together with the native country of each species. The 
sketch of the “general features of the vegetation of the 
countries visited” 13 a most valuable addition, each 
country being treated of separately. These are, as Mr, 
Hemsley says, “short paragraphs describing the prominent 
features and peculiarities of the vegetation of the various 
countnes whose floras are illustrated with some degree of 
fulness therein” Thus, under Chil we have first a 
general description of its position, character, climate, and 
meteorological conditions, followed by notes on the vege- 
tation, with references to the more important genera. 
This part of the book, which forms the introduction, and 
extends to thirty-one pages, will be extremely useful to 
all students of geographical botany , indeed the whole 
book has a value besides that of a mere “guide” to the 
visitor to the gallery. 

We cannot conclude our brief notice of this excellent 
catalogue without referring to another important feature 
in this edition, namely, the introduction of a really good 
map of the world, showing tn red the countries visited by 
Miss North, and in green other floras partially illustrated 
in the collection. 





LETTERS TO THE EDITOR 


{Fhe Editor does not hold himself responsible for ofimons ex- 
pressed by his correspondents, Neither can he undertake to 
return, or to correspond with the writers of, rerected manu- 
serepts No notice ts taken of anonymous communications 

[The Kdstor urgently requests correspondents to keep thar letters 
as short as possible The pressure on hes space 1s so great 
that it is impossible otherwise to insure the appearance even 
of communications containng interesting and novel facts ] 


The Thomson Effect 


Iv affords me much satisfaction to find that my statement of 
the facts of the Thomson effect 1s in the main accepted by Prof 
Tatt. The errors to whu:h I called attention had been copied 
into at feast one recent electrical text-bo:k, and were in a fair 
way to obtain gener s! recognition as fundamental principles. 

he only objection which Prof. Tait raises to my statement 1s 
omission to include a correction for the variability of one 

the coefficients with temperature. This 1s no valid objection, 

as the limits of space forbade me to encumber my explanation 
with any uanecessary detail, and my mathematical investigation 
: Saad only approximate. The correction thus supplied 
= and embodied m his equation (1) 1s to the effect 


. Thit 
*, in flowing throagh a copper conductor, the electric current, 
te de he nehole te 


- mperature curve in the forward 
lntaima, so as to noae 


me), displaces the maxima more than the 


the descend ients steeper and the 
epee lesen, te dapacemen of each point 
being to temperature. In iron the same 
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rule holds except that ‘‘hackward” must be substituted for 
forward.” Prof. Tait with me that the orditiates are 
not increased or diminished, but are simply shifted. The ear- 
rent does not tend to diminish the difference betweert maxima 
and minima, as a real fluid would do 

The phrases ‘electric convection of heat” and ‘‘ specitic heat 
of electricity’? have served their purpose, as provisional terths, 
farmshing a short and eastly-remembered way o Fa “pee Sagi 
new facts, which would have required for their full expression « 
long periphrasis ; but to retain them any longer in our text-books 
1s to place a needless stumbling-block in the way of teachers 
and students, 

Let Thomson’s coefficient # (hitherto called the ifit feat 
of electricity) be called the 7homson de 08a and let the num- 
bers tabulated by Prof Tait under the heading “ Specific Heat 
of Electncity” (‘‘ Heat,” p. 180) be called tangents of slope, a 
name which speaks for itself when the nteaming of a thermo- 
electric diagram 15 uriderstood The Thomson coefficient will 
thus (in the ordinary case) be equal to the absolute temperature 
multiplied by the tangent of the slope; and the amount of the 
Thomson effect between two given temperatures will be their 
difference multiplied by the Thomson coefficient for the mean 
temperature. 

A good name is wanted for the ordinate of any point in a 
thermo electric diagram In the first edition of ‘ Units and 
Physical Constants,” being driven to give it some name, and not 
being able to think of a good one, I employed the makeshift 
term, ‘‘thermo-electric value.” In the forthcoming edition I 
propose to denote 1t by the more appropriate name, “ thermo- 
electnc height ” J D Everett 

Belfast, June 12 


Black Rain 


THE heaviest shower on record fell yesterday afternoon 
between 6 and 7pm __ It began at 6 36, and almost six-tenths 
of an inch fell in the first quarter of an hour The wind was 
shifting rapidly at the time from north through west to south. 
The water collected was very dark, but not so black as that 
which fell on April 26, 1884. S. J. Perry 

Stonyhurst Observatory, June ro 





Meteor 


YesTerpDay (Sunday), June t3, at rot2pm, hata east- 
ward, I saw a magnificent meteor, extremely brillant, darting 
from southward to northward, at an altitude of about 30°. It 
must have been a minute or two in view, as I had time to stop 
walking and watch it describe a long track When it had 
passed the prime vertical it burst into a shower of sparks 
which, falling 1n a second or two, became invistble. The 
colour of the meteor was intense white, with a bluish tinge in 
rear, and only a very shght tral was wsible On exploding 
the light was crimson for an instant, and the sparks were red 

Should you receive any other notices of this meteor, its hewghf, 
distance, and magnitude may be computed. It seemed to me 
of the diameter of a cncket ball. I have never seen so large a 
meteor before, or any describe so long a path. The memorable 
meteor-nhower of 1866 (?) exhibited none so large, though pos- 
sibly many had longer tracks. You may hear of it from the 
North Sea. R. STRACHAN 

11, Offord Road, London, N., June 14 


“ Arithmetic for Schools ” 


Mr Lock 1s a little loose, not to say unfair, in the drawing 
of his inferences; I prefer, therefore, to stand by my own 


words 

(1) When I said ‘‘the purely arithmetical part” (not Part) of 
the buok, I meant what I said, viz those sections where such 
theoretiral matters as the finding of the highest comnion factor, 
the extraction of the square root, &c., are treated of, The possi- 
bility of any reader of Nature drawing the inference which 
Mr. Lock succeeds in drawing, viz. that the book is expressly 
divided into Pure Arithmetic and Practical Arithmetic, is surely a 
very trivial matter. 

(2) At p. 181 the following definition occurs —~* Rete of 
interest is the ratio of interest to the principal.” This I gave as 
an instance of ‘‘slight inaccaracy.” It ar dey a fandamettal 

ion, and not a slight inaccuracy ; but if s0 Mr. Lotk 
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has no cause for complamt. He ought to know that interest is 
erere of vo wore sie ste? 
nreply to Mr Lock’s request for other t inaccuracies 
1 might PA without leaying the subject of interest, what 
under the sun ‘‘inverse interest” is: but though inaccuracies 
ge are not desirable in a school-book, I prefer 
to-draw his attention to more important matters Every anith- 
metician knows that the Belieae guestions which come 
under such headings as Simple and Compound Interest, 
; Discount, Stocks, &c , are not questions of a different 
kind arwhmetically, being all so-called “proportion” questions, 
and that no more important fact can be tage to the student of 
arithmetic regarding them. Now here 1s Mr Lock’s treatment, 
Simple and pompoane proportion questions are put under the 
beatings ** Problems” and ‘Complex Problems ”—~names, by 
the way, gue illogically chosen and not consistently adhered 
to. ange is tacked on to Complex Problems by the 
words, ‘‘examples in Exchange can be worked by the above 
method ’’-~indeed, these words and a worked example const)- 
tute the sum total of information given im the book on this sub- 
ject. No one could object to the union here indicated, but 
surely the same 1s equally true of severa) of the other subjects 
After Exchange comes a section headed ‘*On Problems concern- 
ing Time: 1., Time and Distance” These are not problems 
in the sense previously specified, but belong to the genus of 
examination questions which concern bodies moving in the 
game path with different speeds A like remark applies to the 
section which follows, headed ‘‘II., Time and Work.” Late 
in the day, after Interest, Discount, &c., there appears a chap- 
ter ‘*On the Use of the Term Fer Cent.” So far as it 1s on 
anything (for it consists of seven or eight lines of introduction, 
three worked and forty-five unworked examples), it 1s on the cal- 
culation of rates of gain and loss Now all this, one 1s bound 
to affirm, 1s strangely logical, and tends to give a most 
erroneous conception of arithmetic as applied to practical affairs 
I used the expression ‘‘shght maccuracies of thought” in 
referring to such a mode of treatment, because it was impossible 
to be more severe without going into detail, and because it 
seemed imperative to say something against a practice, which 
our exammation system fosters, of forming text-books by col- 
lectiag all the kinds of exercises met with in examination papers 
and separating them into carelessly ticketed groups pretend by 
a definition or two. The purely anthmetical, and aver, part of 
Mr. Lock’'s book 1s not of ths character, and is, especially as 
ss jae the definitions, very carefully prepared ; he would con- 
siderably enhance the value of the whole by wisely modifying 


the rest un the second edition. THE REVIEWER 





I THANK you for your courtesy in permitting me to see the 
reply of your reviewer to my letter which appeared in NATURE 
of Jane 3 (p 100) That my letter was written under very ex- 
ceptional circumstances will be clear to any one who will take 
the trouble of comparing your reviewer’s defence of his enticism 
with the book itself. i will, however, with your permission, 
make one or two comments on his reply. 

(3) That a wrong inference was suggested by the words of the 
reviewer 1s, no doubt, of little consequence, except that it 
afforded me a ground for an appeal to you for further informa- 
tion. 

(2) Your reviewer did not quote in his review, as he now does, 
my definition of rate of interest; he asked whether rate of 
interest 1s totally independent of the time, amplying that I 
stated that 1t was so, and ignoring the fact that manner in 
which time is invotved in Interest (not in rate of interest, 
on which pomt your reviewer seems a hittle confused) 1s 
gradually explained in the next few pages. Might I ask your 

eviewer whether in Compound Interest the Interest varies simply 
as the Time? 

(3) In his third aph your reviewer gives bis answer to 
my uest that he should quote verdatim the other instances on 
which he based his unfavourable criticiam. There is little or 
here for me to answer, except that] am compelled, 


m ; to myself, to point out the reviewer's own mistakes. 
‘s He that Exchange ought logically to be placed 
ompound Interest and Discount. It would seem 


necessary to remind him that in questions on Exchange there is 
no reference to time, and that it is the peculiar manner in which 
time is involved, which distingnishes Interest and Discount from 

- (G4. te ataten that agestions 
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which I have called “ 
ao-called. 
** Problems ” that a Problem is a question on Va 
ponies concerning time are exactly what their name 






points) in charging me with beng at 
the order of my 
in the preface I expressly state that ‘novelty im nereuwatat 
has been avoided as much as possible,” but that ‘the order é& 
which his chapters are taken may be varied at the discretion of 
the teacher” For my part I think that the established order 0! 
subjects is not to be lightly upset, certainly not without ma 
sound and weighty reasons than those addaced by your re 
viewer 


I suppose, to mere carelessness, The words “‘ laverse Interest 
appear only as the heading of pp. 187, 188, and ere obviously 
an abbreviation for convenience of printing of the words 


tion, his objection to my book seems to be this—that it . 


bri 

Applications of Anthmetic (which, in accordance 
blished custom, I have collected under the heads of Exchange 
Problems concerning Time, Interest, Proportional Part, &. 3 
really Bacar the same idea under different circumstances, og 


press: 
the importance of this fact, and endeavoured, as far as 


(Fumes; 






” 


Probleme ing Time 
phecnpionia reads 


It will be clear to 






ut (even supposing your reviewer were t on ; 
rangely illo, as reg’ 
chapters, he must have overlooked the fect thx 



























But besides this your reviewer draws an unfair inference, due 










. 186, ‘* Inverse questions on Interest.” As far, however, ag 
can understand the general effect of your reviewer's explanag 













into sufficient prominence the fact that the 










in different language I entirely agree with him as ¢ 












scope and object of my book would allow, to give it due prog 

minence For example, for this reason, 1t seemed unnecessary 

in Exchange and in the chapter on Profit and Loss to give mom 

than a few words of explanation in addition to the example 

worked out. Joun B. Locx ® 
Gonville and Caius College, June 14 















PASTEUR'S RESEARCHES 


N 
I Society’s Journal (vol xxi. part 1) 18 a full and a 
account of the work of the great French experimenter fi 
an agricultural and veterinary point view, by L 
George Fleming The development of Pasteur's geni 
1s traced from his early chemical researches on p- 
andjevo-tartrates tofermentatronsin milk andinmalt. The 
combinationof microscopic with chemical modes of invest 
gation led him to the definite determination of the pagt 
played by hiving organisms in acetic, butyric, and alcohol¢ 
fermentations. In these inquiries his own labours wert 
almost entirely original, but it must not be forgotten thai 
a few microscopists in England and many in Germatr 
were working on the same lines, and contributed to th 
establishment of the modern doctrine that fermentati¢ 
and putrefaction are both processes dependent on th 
presence and growth of minute parasitic plants. Pasteur’ 
experimental investigations led him in two directions- 
in one to the establishment of the now accepted theory { 
biogenesis. that every living thing 1s the product of ' 
living parent , in the other to the practical application ’ 
the facts ascertained to the manufacture of vinegar ai 
the process of brewing. ; 
Ingenuity in devising expersments and patience 
carrying them to a successful issue belong more or k 
to every successful investigator, but the tn 
addition of clear theoretical conceptions with skill in 1 
useful application of results 18 characteristic of Pasteur 
it was of Faraday and a few other of the highest inteliet 
His investigation into the cause of pébring, ov. silent 
disease, was undertaken against bis ie in deference 
the urgency of the eminent chemist Pas 
wished to return to his original de t of chemis 
and it is remarkable that having once left it he has + 
drawn further Seleead sien = 
while Dumas, who with vy; : 
Se ovum, WAS hades i naotpte 
there e his spy fhe crest er. 
more remarkable than Pasteur’s work on the piven 
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be. cited of the value of science in a commercial and 
national point of view. A — industry was ail but 

4 ‘ished, and the impending catastrophe became a 

a for i giana hr and statesmen. A scientific 
ap to; he set to work in 1865, and 

ir years’ continued application he had solved the 
. problem, and delivered his country from the :ncubus on 

: area & It has been well said that Jenner by his 
discovery of vaccination saved more lives than Napoleon 
ever destroyed ; so Pasteur saved France in 1869 a 
far greater tribute than the Prussian conqueror imposed 

“On in the following year. ; 

This brillant success, which could be neither concealed 
nor na ebeennae led to the successful experimenter 
party recovered from an attack of paralysis, which ended 

last laborious research) being called on to devise a 
means of checking the ravages of splenic fever (anthrax) 
among horses and cattle. Dr. Fleming gives an interest 
account of this termble scourge, and explains the methods 
pn by Pasteur to investigate it He discovered a 

od by which its virus may be “attenuated,” and 
thus used for protective inoculation in the same way as 
vaccination protects against small-pox. This method, 
though often successful, has not prcved uniformly so, and 
more must be done before its general efficiency 1s es- 
tablished. Dr. Fleming refers to the results in Algeria, in 

Prussia, and in Hungary, and to these he might have added 

those obtained by Dr. Roy in Buenos Ayres. 

On the other hand, the treatment by inoculation of a 
¢ ous disease among poultry ({ill-named choléra des 
poules, a method which was also discovered by Pasteur, 
appears to be uniformly successful 

e last investigation of the great French experimenter 
is that upon hydrophobia, which the world 1s still 
anxiously watching. This also 1s described by Dr Flem- 
ing. We have kept our readers informed of the progress 
of this vast practical trial of a scientific mode of treatment 
on the victims of a hopeless malady. Every month brings 
fresh accumulation of evidence on the subject, and we 
hope soon to have the report of the Commission sent from 
this country to ascertam M_ Pasteur’s precise methods and 
ther results If he should be honoured to be an instru- 
ment in the hands of Providence for averting one of the 
most shocking and termble diseases to which mankind 1s 
subject, the name of Pasteur will live as one of the great- 
est benefactors of our race. But in any case his work 
already achieved and its results established form an 
ample title to the admiration and the reverence of all who 
can estimate genius or value its conscientious devotion to 
the service of mankind. 










LYCOPODS' 


‘THE attention of the readers of NATURE has already 
_ been directed towards recent work on the Lyco- 
podiacese by the pabkeation of a résumé of the researches 
of Dr. M. Treub, Director of the Botanic Gardens of 
Buitenzorg, Java. He is the first botanist who has suc- 
ceeded in giving a connected account of the prothallus, 
sexual s, and development of the embryo of an 
species of Lycopodium, and now his first paper, hich 
with ZL. cernuum, has been ie per ollowed bya 
still more complete and successful study of L. Phlegmaria, 
L. It might be expected that the second paper would be 
in great measure a repetition of the first, But this is not 
#0; and it may be regarded as one of the most interest- 
ing results of this very suggestive and luminous investiga- 
tion that it brings into prominence the greatness of the pos- 
‘sible differences in development of two plants which have 
hitherto passed, and will continue to pass, under the same 
name. The observations detailed in this second 
atw ¢o important in their bearings on our views 
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‘regarding other allied forms that it is desirable that at 
least the more striking points should be recorded hete. | 

Attempts to germinate the spores of Lycopodium 
Phiegmaria were at first unsuccessful, but after more than 
a year young plants were found on one of the tree trunks 
on which spores had been sown, and subsequently similar 
young seedlings were found in large numbers in the 
forest. The germination of the spores appears to be slow. 
and Dr. Treub is of opinion that the culture of prothallt 
from spores will never be easy, a view which is supported 
by the fact that the oophore is capable of various modes of 
asexual multiplication ; indeed 1t appears that the majority 
of the prothall; found owed their origin to this source, and 
not directly to the germination of spores. An autonomous 
existence of the prothallus, independent of the formation 
of sexual organs, has been demonstrated by Goebel in the 
case of Gymnogramme leptophylla, and a simular, but still 
more pronounced condition is found in this py copen 
The prothallus grows in the dead external layers of the 
bark of trees; it 13 as a rule devoid of chlorophyll, and 
consists of cylindrical branches, covered with absorbing 
hairs These cylindrical organs branch monopodially, 
the branches being usually formed in acropetal order ; 
they have a terminal growth with two initial cells, each of 
which gives nse to half of the cylindrical organ. It is 
worthy of note that there 1s a great similarity between 
the structure of this apical menstem and that of the stem 
of the sporophore _ In the fully-differentiated parts of the 
prothallus a peripheral tissue one layer of cells in thick- 
ness may be distinguished , this gives nse to the rhizoids. 
The mass of tissue inclosed by this superficial layer, 
though it shows some slight vaneties according to the 
mode of spe day akin of the branch, never attains any 
high state of differentiation. 

The lateral branches, which are not very numerous, 
take their origin from the penphera! layer, several cells 
taking part in the forniation of each. The growth of 
these branches may be long-continued, and it is not 
arrested on the formation of an embryo on another 
branch By progressive rotting of the older Dart 
branches may be separated from one another, and this 
constitutes the simplest mode of increase in number of 
individuals But, besides this, two other modes of 
vegetative propagation are known—(a) by ordinary pro- 
pagating organs: these are small ovoid multicell 
bodies, which originate from single superficial cells, and 
are set free by rupture of their pedicels, (4) by thick- 
walled organs, smaller than the above, which only appear 
on weakly prothalli. these may undergo a period of rest. 
Among the vascular Cryptogams the only organs hitherto 
known of a similar nature to these are those described 
by Cramer; Dr Treub 1s, however, of opinion that a 
truer comparison may be be made to the gemmz: of the 

Hepaticz, and especially of Béasza, while in many of their 
general characters, which may be recognised on inspec- 
tion of the twenty beautiful plates, the prothalli of 
L, Phie 7a show points in common with the oophore 
of certain of the Muscinezx. 

The sexual organs of 1. Pklegmaria are produced on 
the upper. surface of the prothallus, and are always 
accompanied by paraphyses, structures which are absent 
in other Vascular Cryptogams, but frequently present in 
the Muscinese. The position of the antheridia is vari- 
able; sometimes they are scattered singly on the vege- 
tative branches, sometimes they are associated in grou 
and are then often borne on the considerably thicken 
extremities of branches. Their development is sumilar to 
those of L. cernuum, while the antherozoids have two cilia, 
and resemble those of Se/agine/fa. The archegonia have 
a more definite position, and they appear subsequently to 
the antheridia, on those thickened extremities of ches 
which have already borne antheridia : they ect from 
the surface of the prothallus, and have three to five canal 
cells, while the highest number hitherto recognised 
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Vascular Cryptogams is three; this is again a 
point ih common wi certain Muscines, 

This would not be the place to enter upon those details 
of the mode of development of the embryo, which Dr. 
Treub has worked out with such signal succes It must 
suffice, while refernng those who are specially interested 
in the subject to the onginal paper, to state merely the 
most aga facts. In the first place there 1s a con- 
siderable difference between the development of the 
embryo in Z. cernuum, and that of L PAlegmarza, while 
in certain points the latter corresponds to Se/agsnella 
Martensii, Thus the ovum in Phlegmaria divides 
first by a wall perpendicular to the axis of the arche 
Neale into two. of these, the cell next the neck becomes 
the suspensor, the other 1s the mother-cell of the embryo ; 
the latter develops ultimately into a multicellular mass 
arranged in two tiers. the lower tier forms only the 
massive “foot,” while from the upper (s¢ that further 
from the neck of the archegonium) are derived the stem 
and single cotyledon, and ultimately also the first root 
The mode of origin of the root 1s interesting in connec- 
tron with my own recent observations of the exogenous 
ongin of the root in Phylloglossum. According to Dr 
Treub’s observations, the first root of L Phlegmaria is at 
first covered by an envelope a single layer of cells in 
thickness, which cannot rightly be regarded as the outer- 
most layer of the root-cap; accordingly we have the 
barest possible example of endogenous formation, only a 
step removed from the exogenous. These and other 
results of the investigation of the development of the 
embryo of ZL. Phlegmarea afford fresh material of the 
greatest value for comparison, not only with other groups 
of the Vascular Cryptogams and with the Muscinez, but 
also with other species of the genus Lycopodium 
Further, the full account given of the prothallus provokes 

paxison which Dr Treub has embodied as follows 

88) :—“ As far as it 1s possible to judge at present, we 

d in the sexual generation of the Lycopods, more clearly 

elsewhere, transitional terms between the great 
series of the Muscinez and that of the Vascular Crypto- 
gams.” Some readers will doubtless call to mind, in 
connection with this, a striking passage by a well-known 
botanist, Prof Goebel, written a few years ago (Schenck’s 
Handbuch der Botantk, Ba. u P 401), which runs thus -- 
“We must then satisfy ourselves by asserting that the 
gulf between the Mosses and Pteridophyta 1s the deepest 
that we know in the vegetable kingdom, and bridging it 


over by hypotheses and explanations does not make it 
one whit the less.” 

In this treatise of Dr. Treub we are put in possession 
of those tive observations which, beyond their in- 


trinsic and independent iterest, acquire the highest pos- 
sible value from the fact that they fit into this wide and 
deep gulf, and materially help to fill 1t up Such obser- 
vations, and the theoretical considerations which follow 
them, are sure of a hearty welcome among the fellow- 
countrymen of Charles Darwin. 

1 cannot close this article without a bref reference to 
the } ype case of symbiosis found in the prothalh of 
L. 


Alegmaria. Endophytic Fungi have already been 
described in prothall: of other species, and here Dr. 
Treub finds the tissues constantly infested by a fungus, 


tly one of the Peronosporez. Its thin filaments 
inhabit the interior of the cells themselves, but without 
killing them, the nuclei of the cells remaining normal, 
while the growth of the prothallus does not appear to be 
visibly hindered by its presence. It would appear that 
we have here a case of “commensal” symbiosis, in the 
strictly literal sense ; unfortunately it 15 impossible as yet 
to follow out the subyect thoroughly into its details, but 
we may hope that Dr. Treub may be able shortly to give 
¥S SOIDE MOFe general insight into the economic relations 
the two. organisms thus amicably associated together. 

F. O. BOWER 
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THE UNITED STATES FISHERIES* 


THESE two volumes, with the familiar black, clot, 
binding, shiny ig pol and plates of pe CRETE 
ings, characteristic merican official publications, a. 
the first instalment of a series, which is to ¢ oe 
results of an exhaustive survey of the U' States 
fisheries from all possible points of yiew, purpos 
and method of the survey, and the history of its n 
and progress, are sketched in a prefatory note fby 
Spencer F. Baird. In 1879 it was arranged that th 
Tenth Census, which is under the direction of Genera 
Francis A Walker, should co-operate with the Commis- 
sion of Fish and Fisheries in carrying out an histarical anc 
statistical investigation of the fishery industries. The 
direction of the whole survey was intrusted to Mr. G 
Brown Goode, Assistant Director of the National Museum 
who had for some years previously devoted a large portian 
of his time and energies to the study of the fisheries. The 
work to be carried out was divided by Mr. Brown 
into seven departments -—(1) Natural history of aquatic 
products , (2) the fishing grounds ; (3) the fishermen anc 
fishing towns ; (4) apparatus and methods of capture ; (5, 
products of fisheries ; (6) preparation and manufacture ¢ 
fishery products ; (7) economy of the fisheries. The co 
Saale of every person who had any special knowl 
of the subjects under consideration was secured. 
field-work was so divided that each portion could b 
assigned to men who were most competent from thei 
previous experience to undertake it e shad and al¢ 
wife fisheries, for example, were assigned to Colone 
Marshall MacDonald, the Alaska fisheries to Dr. T. F 
Bean 

It was understood from the beginning that the result 
obtained should be set forth in a series of finished report. 
of which those referring principally to the exploited 
isms, namely, fish and aquatic animals, should th 
presented to and published by the Fish Commigsion 
while those dealing with the exploiting organisms, th 
fishermen and manufacturers, should be the property 
the Census Office. The expenses of the work have beg: 
shared between the Commission and the Census. Th 
reports prepared for the Fish Commission being too bulk 
for publication in the annual reports, permission wa 
obtained from the Senate and House of Representativ 
to publish them separately The series will be as follows :~ 
Section 1 natural history of useful aquatic animals (th 
two volumes now before us) ; 1 the fishing grounds; ii 
the fishing towns , iv the fishermen; v the apparatus 
the fisheries and the fishing vessels and boats; v1. th 
fishery industries ; vi the preparation of fishery product. 
viu fish culture and fishery legislation, 1x statistics 
production, exportation, and importation; x the wha 
fishery , x1 a catalogue of the useful and injurious aquat 
animals and plants of North America: xu a list of boob 
and papers relating to the fisheries of the United States 
xi, a general review of the fisheries, with a statistic 
summary. 

The statistical reports prepared for the Census Offic 
are ten innumber The results they contain have ber 
already partially published in Census bulletins and 
statistical tables scattered here and there in vari 
volumes The prefatory note concludes with a br 
summary of the statistics of the fishenes. In 1880 f 
number of persons employed in fishery industries w 
132,426, of whom 101,684 were fishermen. The tot 


value of the capital invested was 837,955,349- 
After the tat note we find the fetter of transmit 
from Mr. Brown Goode to Prof. Baird. In this it 


stated that the work is intended especially for the use 
the reading public, and technical zoological discussie 


1 The Natural of Uneful Aquatic Animale of the U ‘ 
oer art elton sien and Fishery Industries of the United. 
— oxt, 1 Vol Plates. 400. (Washanzron, Goverament 

5 oy 


Mane v7, 4886) 

and # have not therefore been included. On 
in thé production of the work. The number of 
no jess than twenty, and among them are such 

AZ Edward Earl, 

The work is divided into five parts: 1. mammals; 1 
criataceans, worms, radiates, and sponges. Of the mam- 
male the whales and orpoises are described by G. Brown 
W. Elhott, who contributes a chapter on the life-history 
of the fur-seal; manatees and the Arctic sea-cow, by 
treated by Mr. True. Mr Brown Goode ts responsible for 
the greater part of the portion dealing with the fishes. The 
n general, Ernest Ingersoll ; one on the oyster, by John 
A. Ryder Part V is the work of Richard Rathbun. 
atic, and complete [n his account of the whales and 

ises he does not give technical zoological diagnoses, 
omitted throughout the work, but he gives the accepted 
name with its authorities accurately indicated He de- 
subject, the distribution, habits, food, and reproduction of 
all the species having an economic value. Figures of 
various sources, some prepared specially for the present 
work, some copied from the plates of existing zoological 

A discrepancy occurs between the title of one of the 
figures and the description contained in the text. the 

Gill, under the name Xogia Flowert, while the 
figure given is entitled Aogza Goodet, True, the pygmy 
are reproduced in Plates 3 and 10. The account of the 
“nmght whales” is not altogether clear Jt takes some 
“nght whale” 1s Balena mysticetus, L , which 1s the Arctic 
whale, or bowhead ; while the true right whale 1s Euba- 
Cope, 13 not remotely related to Eudbalena bsscayensis of 
the Eastern Atlantic, remains a puzzle 
and the history of the fur seal at the Pribylov Islands, 
given by Mr. Elhott, contains the results of accurate 
meaning of the peculiar and long known habits of this 

cies. The movements of Callorfinus ursinus when 
obscure, but the reason why it seeks its breeding places 
#0 regularly, and the facts of its reproduction—knowledge 
tion of the numbers of the animal may be avoided—are 
clearly set forth in this essay. 
Mr. Elliott’s essay are particularly good. Among the 
er are two sia te of the world, showing at a glance the 
sketches of the fur-seal at home in the Pribylov 
Islands are spirited and interesting. 
manatee, and reviews lucidly the history of the extinct 
Rh of Behring’s Strait. 
“wnillustrated, for what reason does not appear. The 
teptiles which afford products useful to man are the alh- 
es , Shaw--the bull-frog. This jast animal is 
—_ in sevetal localities, the eating of the hind-legs 


another fiysleaf is a list of the authors whe have had 
@ ahate 
naties as Tarleton H. Bean, John A. Ryder, and 
Peptiles and batrachians; 11. fishes; iv. mollusks; v. 
Goode ; seals and walruses, by Joel A. Allen, and Henry 
Frederic W. True The reptiles and batrachians are also 
rt on mollusks consists of two chapters, one on mollusks 
The work of Mr Brown Goode ts always lucid, system- 
s¢ being, as we have alreadv mentioned, intentionally 
scnibes fully, with references to all the literature of the 
nearly all the species are given; these are taken from 
memoirs 
pee sperm whale 1s stated to have been described by 
sperm whale. Two sketches illustrating the whale fishery 
time to find out that the species generally known as the 
lena, Cope but the assertion that Aswéa/ena cisarctica, 
Mr Allen’s work on the seals 1s thoroughly satisfactory, 
personal observation, which has at last elucidated the 
t from its breeding places remain for the present 
of which 1s necessary in order that a permanent diminu- 
The illustrations of the account of the seals and of 
Se hical distribution of the useful seals Mr Elhott’s 
Mr, True gives an account of the South Amencan 
he chapter on the reptiles and amphibians 1s entirely 
‘Bator, the turtles and tortoises, and one frog—Rana 
Gomemnon in most towns of the States. 
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The note at the commencement of P LI. an 
the food-fishes 15 a little inconsistent. “We antici- 


ate the criticitm that the book is of 
identifying the different kinds of fish, by the statement 
that we ehpvessly desire that it 1 not be,” 3 one 
sentence ; and another is, “ Most of our important species 
can be identified by reference to the plates.” What the 
wniter evidently means to say 1s that each species men- 
tioned is accurately figured and receives its correct 
technical name, so that any one interested in fishes can 
find out the zoological name of his specimens from the 
plates, and can read all about range and economical uses, 
while for more detailed scientific treatment reference must 
be made to speciegraphical works in ichthyology, Vanous. 
ichthyologists have contributed to this portion of the work. 
The fishes of the Pacific coast are the special province of 
David S. Jordan, while one or two species, like the Cali- 
fornian salmen and the carp, have been allotted to prsci- 
culturists specially familar with them. Many vexed 
uestions in the biology of fishes are discussed by Mr. 
Biowi Goode with his usual lucidity and comprehensive- 
ness The pages on the reproduction of the eel, for 
example, are very interesting reading, and this is by 20 
means a solitary example. Ihe food-fishes naturally take 
up a large portion of the whole work. They occupy more 
than half of the volume of text, extending to more than 
500 pages In the plates there is one feature which we 
have after serious efforts completely failed to understand. 
(n nearly every plate there is a straight line below each 
figure, apparently intended as some standard of measure- 
| ment , but the meaning of these lines 1s not explained. 
‘In his chapter on the mollusks Mr Ingersoll has not 
always observed the rule strictly followed in the rest of 
the work of giving the authority for cach specific name 
used. He gives an account of the distribution of the 
| numerous other species of Lamellibranchs used as food in 
the United States, but gives no description of oyster-beds. 
In Mr Ryder’s account of the life-history of the oyster 
there is a great deal of interesting detail about anatomy 
and development, and about the writer’s own ex ts 
in oyster-culture, but a general account of the distribution 
of Ostrea virginica 1s wanting This Is a surprising 
omission, and one much to be regretted 
Why Mr. Rathbun, even in a work intended for generz] 
readers, should unite together Echinoderms and Ceelen- 
terates as Radiates 1s a question which it would be 
difficult to answer The name Radiata would require to 
be considered in a history of zoology, but it 1s impossible 
to justify its use in the classification of animals for any 
purpose in the present state of science. But this and the 
other shght defects we have pointed out do not make a 
very great reduction in the value and completeness of the 
whole work. The labour spent in its preparation has been 
very great, and the result 1s a lasting monument to the 
industry and scientific capacity of Mr Browne Goode and 
his numerous fellow workers 


no use in 


REMARKS ON THE EGGS OF BRITISH 
MARINE FISHES 
Sls 


E majority of marine fishes, in regard to reproduc- 

tion, readily range themselves into certain groups 
according to the condition of the eggs on deposition. 
Thus (a) a considerable number have delicate pelagic 
ova, whith are generally separate, though in the frog- 
fish, for instance, they form gelatinous masses. (6) Others 
are characterised by the deposition of thick-walled ova, 
connected together in more or less firm rpc on or 
near the bottom, or 1n special nests. (c) A third group 
is distinguished by laying ova which haye filamentou 
processes or adhesive surfaces for attachment to forei 
structures ; and some them in brood-pouches of the 
males, in which case, however, the capsules appear to be 


1 * By Prof. McIntosh, F.R.S 





more delicate, {d) A fourth series have their large eggs 
eld sep in dense horny capsules, which either are fixed 
by twisted filaments to marine bodies or find suffi- 
cient protection on the extensive sandy flats where they 
are deposited. (¢) Finally, a few produce Mvihg young, 
this condition ranging from the well-marked ovo-viviparous 
Zoarces to the even more complex state in the sharks. 

It would seem, as far as present observations go, that 
in those fishes which shed their cee on the bottom, or in 
brood-pouches, the ova are mat simultaneously in the 
ovaries, so that the act of deposition 1s performed y. 
This is exemplified in the Co¢é, in Agonus (Aspidophorus), 
Bs ipa eae Liparis, the herring, and others. In the case 

fishes with pelagic ova, on the other hand, the ovaries 
mature and shed their contents at intervals, so that the 

ss of spawning occupies a period of greater or less 


on. 

There 1s little difficulty in the case of the pelagic ova of 
our shores, such as those of the cod, haddock, whiting, 
bib, ling, rockling, gurnard, and others in artificially im- 
pregnatng and hatching them, even from fishes that have 

dead for some hours. The mortality, however, from 
excessive cold and heat is very considerable in a manne 
laboratory, since the limited quantities of sea-water con- 
tamed 1n vessels a foot or even a yard or two across are 
much more subject to such influences than the vast body 
of water in the sea. It has to be borne in mind also that 
the sea-water usually employed in such researches 1s 
shore-water, and liable to considerable contamination from 
the estuaries of rivers and streams—besides other 1m- 
purities The difference, indeed, between such water and 
that of the open sea was illustrated in 1884 (NATURE, vol. 
xxx, p. §36), when the pelagic ova of the cod could be 
more successfully hatched in the large glass vessels 
“ drop” bottles) in which they were conveyed from the 
shing-ground without change, than in the ordinary water 
dipped from the shore and frequently renewed. In hke 
manner eggs of plaice fertilised on the same ground this 
year (for which | have to thank Capt. Burn, of St 
Andrews) were conveyed quite safely, even after a week's 
vicissitudes in a stoneware jar amongst sea-water— hghtly 
tied over with “cheese” cloth. During the Jate winter 
ova of various kinds suffered severely, however, and the 
effects of such changes of temperature on the embryos 
were even more pronounced. 

The first sennes of eggs of the haddock were fertihsed 
on the 15th, and the second on the 16th of February, but 
the rigorous weather proved ultimately fatal to both. 
The earher stages proc satisfactorily, but the water 
in the vessels by and by was frozen on the surface 
-—~softish flakes of ice forming a thick coating—on which 
many of the ova were elevated No sooner was this ice 
broken than all or almost aj] the ova were observed to 

nt the whitish patch and sink to the bottom Some 
of those which had floated in mid-water or under the 
trickle from the supply-pipe escaped destruction, but in a 
few days they also succumbed after a might of unusual 
severity, and after the embryos had been outlined. On 
the other hand, a few ova carelessly thrown at the same 
period into a small vessel of sea-water in the window of 
a library escaped injury and developed quickly, though the 
water remained unchanged. 

In the sea the danger from such extreme cold would be 
minimised, since these pelagic eggs in winter and spring 
do not float quite at the surface, but always some distance 
beneath it. 

Under the same circumstances in the laboratory the 
intense frost proved fatal to many adult viviparous blennes 
and Montagu’s suckers, though only the surface of the 
sea-water in the large glass vessels was coated with the 
softish flakes of ice. The fluid in the ovaries of the 
pregnant examples of the former was frozen into a solid 
mass, as was also the liquid in the urmary bladder, yet 
the animals were surrounded )n all cases by sea-water. 
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in the Report to H.M. Trawling Commissioners. in: 
1884 reference was made to the statement & Aim 
Agassiz (Proceed. Americ. Acad. of Aris and Seb. xvii. 
p 289, 1882) that the ova of several species of Cattest 


float. In his recent beautiful memoir along with Wiaitr: 
man (Mem Mus. Comp. Zool. xiv. parti. £ 5), heagada 
returns to the subject—giving figures and degcriptions of 


the ova of the so-called Cottus nlandiogs, Cuyvand 
Val., which he found in a pelagic condldion i 
during the summer months, especially in July. The 
authors, indeed, appear to have met with the ova only o8 
the surface of the sea, and do not seem to have identi- 
fied them with those in the ovary of the species indicated, 
which in our country is supposed to be only a vanety of 
Cottus scorpius, L. Unless, therefore, the Cottus grantan- 
dicus, C and V ,of Prof. Agassiz, is a form very warabipe 
there 1s room for doubt in regard to this interpretation 
its oviposition 

The spawning of the Cofis in this country wholly 
diverges. Instead of the issue of the eggs in detachments, 
as in most fishes with pelagic eggs, the ovanes of the 
Cotts become distended at the breeding-season with ripe 
eggs of a uniform size, which are generally deposited in 
a mass at once—along with a transparent mucous secre- 
tion When ejected into the water the eggs adhere to- 
gether, but at first they can hardly be lifted on account of 
the soft and 1elding nature of the connecting medium, 
though they do not readily separate. In a few hours the 
hardening of the connecting medium and the egg-ca 
stiffen the outer layers of eggs, but the central region is 
still soft The process of hardening 1s thus somewhat 
slow, and apparently depends on free contact with sea- 
water Theseeggsarecomparatively larzeand thick-walled, 
as well as slow in development, the embryo being ushered 
into the world in a much more highly organised condi- 
tion than in the embryos from pelagic eggs. There is, 
indeed, little resemblance between Agassiz’s form and the 
young Cof/us, which 1s considerably larger, 1s variegated 
with much pigment, has rudimentary lamellz (papilla) on 
the branchial arches, complex circulatory organs, and a 
small yolk-sac possessing a single large oil-globule ; and 
it shoots upward into the surrounding water hke the 
young Liparis and Cyclopterus. 

While the newly-hatched Cottus therefore greatly sur- 
passes Agassiz’s type in complexity, there are certain 
marine forms, ¢.¢ Anarrhichas, which as greatly surpass 
Cottus. This will be evident when it 1s mentioned that 
the strongest embryos of the wolf-fish are much more 
highly developed on their escape from the egg than the 
salmon 1s for a week or two subsequently. Artificial 
stocking of the sea with the valuable food-fishes, such as 
the cod and haddock, would have been comparatively easy 
if ther ova and embryos had been as readily handled 
and reared. However, since a noteworthy increase in 
tenacity has been observed in certain forms as soon as 
the yolk-sac has been absorbed, there 1s room in this 
respect for further investigation. 





THE HONG KONG METEOROLOGICAL 
OBSERVATORY 
T H 


1S first-class meteorological observatory was erected 
in 1883, and the regular work of o 

on 

and we have now work oi 


anuary 1, 1884. Weather Reports appear 
' before us - spay Mongrel and th 
i the first two years. ° 
Mr. Doberck and his staff for the ¥' 1 : 


the first two months the work was r scott 
t 


oo 


observations, but meanwhile no time was erect: 

ing the barograph, thermograph, anemograph, pluvio- 
ph, and sunshine recorder, which are similar to th 

in use at Kew; and from April 1, 1884, the Monts at 

«Observations and Researches made at the Hoag Kong Obeurvannny 

the Years rate eas By W Doberel, Goverethsee Rawostnet ee 


SFione 1Y, 1886] 





Reports Instude.a continuous hourly record of the more 
: elements of the climate of Hong Kong. The 
Batidings are erected on the peninsula of Kaulung, facing 


the-harbour, on the top of Mount Elgin, a small eminence 
ring from the plain toa height of about 110 feet above 
rieas: sea-level. It may also be noted that the ground 
has been carefully turfed where the instruments are 
glaced. In addition to the usual tabulations and their 
, the Monthly Report gives a carefully observed 
log of non-instrumental phenomena, such as dew, fog, 
unusual visibility, halos, and thunderstorms 
The results show that the amplitude of the daily range 
ofthe barometer 1s greatest from November to February, 
when the rainfall is least and the air driest, the mean 
difference during these four months between the morning 
maximum and afternoon minimum amounting to 0 102 
mch. On the other hand, the mean of the four months 
from June to September, when the monthly rainfall nearly 
uals 12 inches, only amounts to 0069 inch The 
diurnal range of temperature 1s small, being for the year 
only 5°5, the maximum, 7° 2, occurring in December, and 
the minimum, 4°, in February. The daily minimum occurs 
at all seasons shortly before sunrise, and the maximum from 
1 to 2 pm. during thedry season, but an hour later during 
the wet season. The hourly means for the tension of the 
aqueous vapour are very interesting, as showing very 
clearly for those months when the sunshine 1s daily prac- 
tically constant and the air relatively dry a minimum 
period during the hottest hours of the day , whereas when 
the sunshine 1s much interrupted, the rainfall frequent, 
and the air moist, the daily maximum tension occurs at 
these hours. 
For the twelve months beginning March 1884, the 
test amount of sunshine was from noon to 2pm, 
and the least from 4 to 5 pm, the former being per hour 
nearly double the latter Durng the 22 months the 
greatest monthly number of hours of sunshine for any hour 
of the day was 26°3 hours from 9 to 10am of October 
1884 out of a possible 31 hours. From midnight to noon 
the mean monthly rainfall has been 4 98 inches, but from 
noon to midnight the amount has only been 2'73 inches 
The four consecutive hours of largest rainfall are from 5 
to 9 a.m., amounting to 1'91 inch, and the four consecutive 
hours of least rainfall from 8 p.m. to midnight amounting 
only to 0°76 inch, or considerably less than half the former 
time of the day. The diurnal period of the rainfall of 
Hong Kong 1s remarkable as showing the maximum fall 
during the period of rising temperature, and the minimum 
when temperature 1s rapidly falling, the amounts for the 
six hours ending noon being 2 66 inches, and for the six 
hours ending midnight 1°24 inch. Future observations 
will doubtless modify in some degree the curve of daily 
rainfall, but from the general accordance of the fall of the 
individual months with what 1s indicated above, it 1s not 


likely that the change of the curve will be very material. 
T daily curves for the winds, both as regards velocity 
and direction 


are vey decided. The daily curve for 
wind velocity has, for Hong Kong, owing to its pecuhar 
position with reference to the island aad the continent, 

features of its own. Thus for the year the maxi- 
mam velocity extends from 10 a.m. to 2pm, the means 
for these four hours being the same, while the minimum 
velocity extends from 6 to to p.m., the hour of least 
movement being from 7 to 8 p.m. From midnight the 
wind rises to the daily maximum at 10 a.m. The month 
of greatest force of wind is March, and of least August, 
air-movement in the former month being nearly 
s direction the wind 1s about 
E.N.E. in the winter and E S.E. in the summer season. 
Fort whole year, the mean direction is E. 3° S., and 
Mae diurnal variation from E. 5° N. at midnight to E. 15° S. 
f the mean variation being thus through 20°. 
SRE fBks the toual distance tre ed by the wind was 

tiles, and of these 63,349 miles, or more than 
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half the whole, was east wind. The least frequent wind 
is N.W., which showed only 2053 miles. 

At a distance 6f about two miles from the Observatory 
an im ¢ station has been established on Vactona 
Peak, at which observations are made at 10 a.m. and at 

and 10 pa and the results are published 2 extenso in 
the Monthly Report. The height of this station is 1823 
feet above sea-level. These two almost contiguous 
stations, the higher being on a peak and the lower also 
on an eminence sloping directly down to the sea, form an 
admirable pair of stations for furnishing, in the best pro- 
curable form, the observational data necessary for some 
of the more important physical inquires of meteorology. 
So far as we are aware, no pair of stations can be placed 
side by side with Hong Kong Observatory and Victoria 
Peak as affording the data for the physical inquiries re- 
ferred to, except Ben Nevis Observatory and the station 
at Fort Wiliam. 

Of these inquiries the 1mportant practical question of 
the rate of decrease of temperature with height may be 
cited as an example. The remarkable suitability of these 
two groups of stations for advancing this inquiry lies in 
the circumstance that in each case the upper station is 
situated on a true peak, thus reducing to a minimum the 
influence of the land in changing the temperature of the 
winds before arriving at the Observatory ; and that the 
lower station is on a rising ground near the sea and 
sloping down to it, thus minimising the disturbing effects 
of radiation. At Hong Kong the rate of decrease of 
temperature with height 1s 1° for 261 feet in winter ; 347 
feet in spring ; 262 feet in summer; 254 feet in autumn ; 
and 281 feet for the year At Ben Nevis the rates are for 
the seasons 279, 251, 268, and 290 feet, and for the year 
270 feet—the results being thus closely accordant. On 
the other hand, such a pair of stations as Obirgipfel in 
Austria, on a peak 6706 feet high, and the neighbouring 
station at Klagenfurt, 1437 feet high, cannot furnish the 
data necessary to this inquiry owing to the circumstance 
that the lower station 1s situated in a deep valley. The 
result 1s that n January the difference of the mean tem- 
peratures of the two stations 1s less than 1°, although the 
one 1s 5269 feet higher than the other, whereas in May 
the difference of their mean temperatures 1s 22°'0. 

It 1s earnestly hoped that the publication en exlenso of 
the hourly observations at Hong Kong will not be limited 
to ten years, as seems to be hinted at in the Report, but 
that the meteorological observations and their publi- 
cation will be made a permanent part of the work of the 
Observatory. The unique position of Hong Kong with 
respect to the great continent of Asia and its meteorology 
will no doubt secure this object. 








CHOLERA IN ITS RELATION TO WATER- 
SUPPLY 


"THE epidemic of Asiatic cholera, which has been 
raging in Spain dunng the last two years, and which 
appears even yet to be lurking in some portions of that 

insula, has furnished some interesting data as s 
its connection with water-supply, to which it w be 
wise in us to direct our attention, not only from the inter- 
esting nature of the facts as such, but also because it 1s 
not improbable that ere the disease quits Europe it may 
bia ou orn nse ca : bee 

roa ng, it would appear that in S is 
formidable disease never became truly ni i ea dan- 
gerous in any city in which there was a pure and 
supply of water, and proper means were taken to guard 
against the sources being polluted by any of the specific 
choleraic poison. 

In support of this idea I would desire to call attention 

to the cities of Toledo, Seville, Malaga, and Madrid, in 


contradistinction to such as Aranjuez, Saragossa, 
Granada, and Valencia. { wil commence with Madrid 
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This city, whose population at the last census was 
497,816, suffered very indeed .under the last | the expense of 


severely 
pba c @f 3865, when during several days rmme- 
y following 2 very severe thunderstorm ¢he num- 
ber of cases varied from 800 to 1200 per day. The 
first invasion of last year took place in Madrid on 
May zo, and the disease ran its course during the whole 
summer, gradually disappearing towards the end of 
the month of September. Fhe total number of cases 
during the whole of the period was 2207, and the deaths 
1366. The total number of cases, therefore, during the 
five months that the disease never abandoned the city 
was barely more than what occurred during two days 
only of the epidemic of 1865, bemg httle more than 3 
per cemt. of the pea. I think, therefore, we may 
safely say that the disease never assumed a truly epidemic 
form. The greatest number of cases, as was to be expected, 
took place during the months of July and August , the first 
notable increase took place on Tuly 25, and the first 
notable decrease on August 13 

in connection with this it 1s interesting to note that 
Madrid was subject to severe thunderstorms dumng the 
latter end of July, and that rr9 millimetres of rain fell 
during the month. These storms began on the 13th, and 
were especially severe on the 23rd, 24th, 26th, 27th, and 
3tst, the first notable mse in the cases of cholera 
ee ee the 25th and 28th. As a general rule, 
no rain falls in Madrid mn July, and the occurrence of 
these severe thunderstorms and heavy falls of rain was 
quite phenomenal. 

The new water-supply from the Guadarama Mountains 
was completed shortly before 1865, and the greater part 
of the drainage was also finished, but at that time the 
new water supply had scarcely come into use, the large 
majonty of the houses being supplied from the old foun- 
tains winch existed in various parts of the city Durng 
the last twenty years the use of the Lozoya water has 
become very general, and an ample supply has been pro- 
vided for washing the streets ani flushing the sewers. 

Madrid 1s now well drained , the sewers are built upon 
the Paris model, and are not what an Enghsh engineer 
would consider as a good type for self-cleansing purposes, | 
but the fall 1s, in almost every case, very great, and It 1S 
tot prob. ble that there can be any collection of fercal | 
matter at any point. The connection of the street gulleys 
with the main sewers 1s made without any trap, and good 
ventilation 1s thus provided As regards the outfall of 
these sewers, nothing satisfactory can be sad. The 
mouths of the main sewers, which are seven in number, 
all discharge on the southern side, between the station 
of the Saragossa Railway and that of the Northern 

The question of the proper disposal of the sewage in 
Madnd, as in London, has never been decided, and 
ee, this decision the sewers were completed only as 

as the outlying houses of the city, and the sewage was 
then allowed to find its way down to the Manzanares, in 
the best way it covld Durimg the time the question has 
been awaiting a solution the town has extended, and 
houses have been built along the course of these open 
sewers. As might have been expected, the first serious out- 
break of cholera occurred about these spots, the original 
germ of the disease having been imported from the 
twighbourhood of Valencia, where the cholera was then 


Was cxisteaie of the disease having been established 

doubt, one of the first a:ts of the Municipality 
was to attend to the water supply. There existed 12 
xacient sources, which supplied §5 taps or fountains, 22 
Mf which were public ones, at which water carners were 
allowed to fill their barrels, and the remaining 63 


belonged to groups of houses In spite of the excellent 
supply broaght in from the these old sources 
were still 2 good deal used by the inhabitants— many, 


trae: vid habits, preferrmg to use the same water which 
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their fathers had used, many nt being willing to dreur 
t laying on the new supply. In view ofjhe 
impossibility of effectually guarding against the 
contamination of so many sources of supply, the Mani 
cipahity, by decree on June 18, closed all old qnes 
with the exception of that of La Fuente de Ja.-Reize, 
which supphed five public fountains and four private 
ones. The Central Government undertook the cemoey 
of the Lozoya aqueduct, the Municipality took charge 
the Fuente de la Rema. The Lozoya water is drawn 
from the sources of the River Lozoya in the Guadarama 
Mountains, some 50 miles to the north of Madrid. 

The river takes its rise in the granite formation; the 
water 1s excellent, and from the uninhabited condition of 
the country through which the nver flows before the 
intake, it 1s not exposed to direct contamination from any 
specific poison. From the intake to Madrid the water 
1s conducted by a series of magnificent works, partly 
covered, partly uncovered, to Madrid, where it is re- 
ceived in covered reservoirs before being distributed in 
the city, the service is continuous, no cisterns being used. 
During the whole time of the existence of cholera in the 
city the uncovered portion of the aqueduct was patrolled 
by armed guards, no one being permitted to approach 
without a special order 

Accompanying the extensive Report of the Mayor of 
Madrid, Don Alberto Bosch, amongst other plates is an 
excellent map of the city, showing, by a red dot, the 
situation of everv case of cholera that occurred ; they 
are seen pretty thickly scattered about the uncovered 
exits of the sewers, and on both sides of the River Man- 
zanares—which ts, in fact, in summer an open sewer—and 
in the lower portion of the city overlooking the river, and 
there 1s scarcely any part of the town where a dot 18 not 
to be found , but, with the exception of the points men- 
tioned, the cases occurring in the remainder of the town 
seem to be all isolated ones; in extremely few cases do 
two dots occur together, showing that the disease was 
more of a sporadic than of an epidemic character. 

Now let us take the case of Toledo. This ancient 
capital of Spain is certainly not a city that could be 
taken as a model of sanitary arrangements ; on the con- 
trary, it seems to be admirably adapted to form a good 
nest for any wandering epidemic, and yeu although the 
cholera entered it in the summer of 1884, and did not 
finally leave it till the autumn of 1885, the total number 
of cases, according to official returns, did not exceed 200, 
of which about one-half were fatal. The population of 
Toledo 1s over 20,000, so that the percentage of choleraic 
disease was only about 1 per cent of the population for 
the two seasons. 

Toledo was supplied with water from the River Tagus, 
which flows round the city, the water being lifted by 
pumps Above Toledo, on the same river, 18 situated 
Aranjuez, and above Aranjuez again, on the Manzan- 
ares, which 1s a feeder of the Tagus, 1s situated Madrid, 
in both of which towns the cholera existed in 1885, being 
unusually severe in Aranjuez ‘Ihe Governor of the 
province, recognising the suspicious character of the 
water, stopped the pumps, and obhged the mbabitants 
to send for their drinking-water to a distant spring; ke 
even forbade any one to bathe or wash clothes in the 
river. The measure was a strong one, but it saved the 


city. 

Let us next take Seville. Seville is an important city, 
the third in rank in Spain ; it contains, according to the 
census of 1877, 134,318 inhabitants ; st has, strictly speak- 
ing, no drainage ; a few ancient sewers exist for carrying 

the rain-water from the lower portion of the city, but 
sewerage for houses does not exist. The sewage goes 
mto cess , which are, in most cased, situated just out- 
side the house, and ander the street ; the mhabitunts are 
extr cleanly in their habits, and the outsides 
ther dwellings are constantly whitewashed, but &.és. not 








&, 


Haire 49; 1BBB} 


Et 


di Restiy vity—typboid fever is endemic, and the death- 

‘vises fn some: shes to 35 per mil. 
“ ie deunted on the River Guadalquiver, of which 
vers Datro and Genil, that flow through Granada, are 


at 


3 as regards its water-supply, one suburb of the 
calied''Triana, containing about 30,000 inhabitants, 
desttuated 6n the western side of the rver. This portion 
$s almost entirely inhabited by the poorer class, and 
drink generally the water of the river. 

@ rest of the town is supplied from an ancient 
Roman or Moorish aqueduct, the water being brought 
from an underground spring near the town of Alcala, 
about nine miles to the east of Seville, this water 1s 
carried by a tunnel] aboat two miles in length under the 
town of Alcala; itis then carried in a covered conduit 
to within a short distance of Seville, and from thence by 
an aqueduct made by the old Moors. The water 1s 
excellent. 

An English Company has quite Jately erected engines 
at Alcala, by means of which they pump up to a covered 
reservoir above the town the water from two other springs, 
situated also at Alcala, but on the opposite side of the 
river Guadaira, which flows past the town This water 
is carned from the reservoir into tne town by iron pipes, 
and distributed under considerable pressure , m character 
it 18 pure and excellent , the springs risc from the base of 
the sandstone at a short distance from the engine-house, 
and are carried across the river by an tron pipe The 
cholera broke out in Granada on July 14, 1885, but 
already on June 14 of the same year the authorities of 
Seville, by way of prevision, had prohibited the use of any 
water from the river, either for dietetic or other purposes , 
had authonsed the Engi:sh Company to lay a temporary 
pipe across the bridge which connected the city with the 

riana suburb, and had opened a number of free taps 
from which the inhabitants of this suburb could draw the 
new water 

The old Moortsh supply was scarcely susceptible of 
contamination, as the conduit was covered for the greater 
part of the way, and where it ran over the aqueduct no 
one but the Municipal guards had ever been allowed to 
pass; guards, however, were stationed day and night on 
the springs from which the English Company derived 
their water, and no one was allowed to approach them 
without permission 

The cholera raged fearfully in Granada during the 
months of July, Auzust, and September, it descended 
the River Genil, which runs through Granada, and 
attacked the towns of Herera, Ecija, and others in the 
province of Seville It broke out also at Cordova and 
other towns on the Guadalquivir, of which the Genilis an 
affluent, and it broke out in Palma, Utrera, Puerto Real, 
Puerto Santa Maria, and Cadiz, forming a circle round 
Seville, but the city itself escaped almost completely. 
Towards the end of September nine cases occurred in one 
spl of the city, of winch seven were fatal, but the disease 

id not spread ; none of the five houses in which these cases 
occurred were connected on to the water-supply, and it is 
possible they may have used well or river water, al- 
though thisis not known Jerez, which lies about half- 
way Detween Seville and Cadiz, and close to the town of 
Puerto Santa Maria, which was attacked by cholera, 

also from the disease. This town possesses a 
very excellent water-supply, brought down some few 
ina ago from a spring in the mountains by a native 
‘Company, at a cost of 300,000/ 
Ma has a population of 115,882. This city is 
in even . Pibishes nary eyediien than Seville as 
regards nage, and a great deal worse as regards 
ite cleankness. In the old portion of the town the streets 
Pe corel unventilated, and intolerably filthy; the 
2 te in summer is almost tropical. 
«_ d84a difficult to obtain reliable data as to the cases of 
cisiern‘in Malaga, as attempts were made to prove that 
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no real cholera existed im Ma 
doubt that from June to Septem 
and it 1s probable that durmg the whole of the sammer 


there occurred some 200 or 300 real cases of Asiatic: 
cholera But the disease never became epidemic, althangl: 
to all appearances the city offered a most excellent medium 
for the propagation of the disease, and on all former 
visitations had suffered very severely. But Malaga durmg 
the last few years has been pruvided with an excetlent. 
water-supply drawn from some springs situated at Toszre- 
molinos, on the coast to the westward of the city, and 
piped from thence into the city; and although the pre 
cautions adopted were not so complete as those at Sevalle, 
yet a more or Jess successful attempt was made to pres 
vent the use of any other water than that orugie frou 
Torremolinos 

We have now examined the case of the few towas.in 
Spain that possess a pure supply of water drawn ferent 
springs not hable to any specific con‘amination, and we 
have seen that, in all cases where such a supply extsted, 
the cholera, although present in all of them, never made 
any headway or became truly epidemic, although in ewer 
case, except that of Madrid, there was no preper drain- 
age, and the sanitary conditions were in many cases aa 
bad as they could be 

Let us now look on the other side of the pictura Wie 
will commence with Granada—pepulation 76,005. As 
regards its sanitary arrangements this city 18 on 
a par with Malaga, about one-tenth of the town ws 
drained, but tbe sewers are of a very infertar chess. 
The city 1s supphed with water by canals derived from 
the Genil and Darro, the two rivers which serve to umgate 
the magnificent plain which spreads round it. A smal 
portion 1s supplied from a spring called La Fuente Grande 
de Alfacar. The canals are uncovered, and are exposed 
to all kinds of contamination 

Through the streets the water 1s conducted m earthen- 
ware pipes, after the style of the Moors; many of the 
pipes are the original ones put down by tel ea 
before the conquest of the city by Ferd: and 
Isabella. The cholera broke out about the middie of 
July Itis supposed to have first been brought in hy 
some labourers who had arrived from Murcia, where the 
cholera was raging. It spread with fnghtful rapidity,and 
by the middie of August the official number of cases 
reported was over 450 perday It died out, or rather 
wore itself out, about the middle of September. The 
total official returns give a total of 6471 cases and 
5093 deaths, but in the city itself these returns are saud 
to be much under-estimated ; some, indeed, say the 
numbers should be doubled 

No attempt was made, as was done at Toledo with 
such excellent results, to suppress the old water-supply, 
and the epidemic took in a short time such alarming 
proportions that the local authorities were co tely 
paralysed. It was difficult to carry on the interment of 
the bodies, and at one time from 400 to 500 corpses were 
lying piled up in the cemetery, awaiting interment. 

The course of the cholera may be followed down the 
Rivers Darro and Genil, the infected waters carrying 
death wherever they were used for dnnking-purposes, 

Murcia~population 91,805—from which the cholera 
was imported into Granada, suffered heavily alsa It was 
carned into the plains of Murcia by the waters of the 
River Segura from the baths of Archena, and } 

into Archena by some invahd soda whe were 
sent to the baths from the infected district 
Valencia. The plain of Mura is irrigated by 
waters of the Segura, and the disease commenced in 
this district with the death of a labourer whe 
drunk the water of one of the irrigation chaansie. 
The mhabitants of Murcia and of the plain wee pe 
cipally water from the irrigation canals or from the ; 
this water is usually in Jange jara similar te thobe 
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which heki Ali Baba and his forty thieves, and amongst 
men to vee itis customary to keep a year’s supply 
in hand ; that is to say, the water is allowed to repose 
one year before use in a reservoir or “ ari oe con- 
structed on See eg orin some of these large jars sunk 
up to their in the ground; by this means 1t be- 
comes perfectly clear, cool, and palatable. The poorer 

are, as a matter of course, not able to take these 
precautions, and have to drink the water from the canals, 
or after a few days’ repose only. 

The epidemic raged principally amongst the little 
co scattered thickly over the plain or garden, as it 
1s but the disease never developed itself in Murcia 
as it did in Granada, and the city itself escaped better 
than might have been expected. May this not be attn- 
buted to the fact that the greater part of the people in the 
ay were drinking water collected in the foregoing year, 

the cholera had appeared on the sources of their 
water-supply? And if this be so, may we not anticipate 
a fresh outbreak th.s year, 1f the choleraic poison or 
germs are capable of outliving a year’s repose and dark- 
ness? 

In reference to water-supply and cholera, no case is so 
instructive as that of Valencia. This city 18 fairly well 
drained, as drainage goes in Spain, and as regards 
cleanliness is certainly in a better situation than Malaga 
or Granada. The water-supply 1s derived from the River 
Turia ; it 1s taken from the river near the town of Man- 
ises, about three miles and a half above Valencia, it 1s 

through sand filters situated between Manises and 

wlata, and 1s stored in a covered reservoir, from 

whence it 1s conducted by iron pipes, a distance of about 
one-mile and a half into the city 

In one of the interesting letters wntten by the special 
correspondent of the 7zmes during his tour of inspection 
of the cholera districts, a very clear description is given of 
the track taken by the cholera from its starting-point in 
Alicante, where 1t had broken out at the latter end of 
1884, to Valencia 1n 1885 During the course of the 
year 1884 the disease had crossed the frontier of the 
provinces of Alicante and Valencia, and established itself 
at Jativa, a somewhat important town, situated on one of 
the affluents of the Jucar—this and the Turia being the 
two rivers whose waters are used for the irrigation of the 
wonderful “ Huerta,” or Garden of Valencia. During the 
winter the disease lay dormant, but it broke out in the 
spring of 1885, and travelled rapidly down the river to 
Alara, attacking the various towns situated on the river 
itself, or on the canals derived from it 

The epidemic was severe at Alcira, but, as the Zimes 
correspondent suggestively remarked, 1t ceased so soon 
as the inhabitants gave up drinking the nver-water, and 
took their supply from a spring situated at a considerable 
distance from the town From Alcira it travelled across 
the network of canals till it reached the nver Tura The 
Times correspondent says:—“ It came very near Valencia, 
and es never touched the capital til] it had worked right 


At last, in the middle of May, having crossed the 
dca of the city and thoroughly infected the river, 
it attacked the city mght royally, and by the end of June 
the number of cases had risen to 700 daily, out of a popu- 
Jation of 143,861. The disease died out in September, 
having, according to the official accounts, attacked during 
the four months 4234 people 

We will now turn to Saragossa. Saragossa, the capital 
of the ancient kingdom of Aragon, 1s situated on the 
right bank of the River Ebro; it contains 84,575 in- 
habitants, and is an important city. Like most Spanish 
towns and cities it has no sewers: foecal matter is col- 
lected, am in Seville, in cesspools, which are periodically 


empt 
its principal water sappy 9 derived from the Canal de 
Aragon, which in its turn draws its supply from the Ebro, 
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sis ioe Page canal wae — ris ihe 
navigation, an now used for this purpo 
drrigation. It passesata short distance abs at 


and the town supply, after being drawn from the ‘ie 
stored in reservoirs, and, after siting its mud, is 
passed through charcoal filters. Some of the 

of the city drank the water from an irrigation canal taken 
from the River Jalon; some used the waters of the Ebro, 
which flows close past the old walls of the city. “"' ‘' 

The disease broke out in Saragoses shortly after the 
middle of July, and the purabes cases Sunoe, the time 
the epidemic raged was close upon 10,000, propor: 
non Mf deaths was small, thanks to the heroic snd 
energetic conduct of the authorities and the people. Some 
time before the commencement of the disease in the city a 
number of small towns on the banks of the Ebro and the 
Jalon had been attacked by the cholera; there was there- 
foreample opportunity forthe infection of the water-supply. 
Against such contamination the only protective measure 
as regards the general supply was the filtration through 
charcoal; as regards the Jalon water, there was no pro- 
tection. This source of supply was, however, ultimately 
stopped by the authorities, who prevented the water 
reaching the city, with a notable result as regarded the 
vl of the epidemic in the quarter served by 

em, 

It would be interesting to follow out still further the line 
of inquiry I have adopted, but the examination would be 
too prolix for the present purpose Thecases I have pre- 
sented are typtcal ones; they might be increased ad 
4bitum, but 1 think they are sufficient for my purpose. 
From an exammation of them it would ap as 
though, in the case of cholera, drainage and sewerage is a 
secondary subject, the primary one being the water- 
supply We have seen that the cities of Toledo, Seville, 
and Malaga, although in bad conditions as regards their 
sewerage and general sanitary arrangements, yet e 
from any serious attack of cholera, whilst Marcia, 
Valencia, and Saragossa suffered most severely, although : 
in their case the sanitary arrangements were certainly not 
worse, but :f anything better, than the three former cities.. 
But, in the case of the three first-named cities, each one 
enjoyed a supply of water drawn from sponse situated at 
a distance from the city, and carefully watched and 
guarded to prevent any contamination, and the exclusive 
use of this water was rendered imperative by the 
authorities 

In the case of Valencia, Saragossa, and Murcia we bave 
a supply drawn from rivers subject to contamination from 
various sources, against which the only protection was 
that furnished by the doubtful process of filtration. 

There can be no doubt that the cholera attacks in pre- 
ference those who live under unsanitary conditions, and 
whose habit of body 1s by this means prepared to receive 
the germs of any disease that may be prevalent. 

There 1s no doubt that the virus can be conveyed about 
from one place to another, like small-pox, typhus, asd 
various other diseases, either by clothes or in the human 
body, and where it finds a ptoper medium it will develop 
itself and extend ; but, hke these other diseases, it can 
these conditions be isolated, fought, and conquered, but 
without doubt the medium far excedlence for the spread 
of cholera-poison is water, and more particularly so when 
water so infected is used for dietetic purposes. 

When it gets possession of the water-supply of a city, 
no bounds can resin z . there is but one resource, 
that 1s the cutting off of the water. 

We do not yet know in what the choleraic poison con- 
sists; it is in all probability a micro-organism of some 
sort which is capable of very rapid development in water, 
but it cannot be yet said what is the 4 micro- 
organism which produces cholera. e “comma Ba- 
cilas” Koch has not been accepted by the scientific 
authorities; on the contrary, very high ones deny 
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tommkher. its sSentity with cholera, and assert that it 
4 ta Be found in the mouth of every healthy person. 
Whatever the specific germ inay be, it is at least doubtful 
ether any filtration will intercept it; from the ex- 
mitierioe Obtained at Valentia and Saragossa it appears 
exident that neither sand nor charcoal will do so. 
In a paper read recently at the Institute of Civil En- 
br. Percy Frankland asserts that the London 
ater Companies do, at the present moment, eliminate 
96 per cent. of all the micro-organisms in the Thames 
water by simple filtration through 3 feet of fine sand. 
This may be so, but it is equally certain that filtration 
through sand, even at a very slow speed indeed, will not 
¢liminate the minute particles suspended in waters of a 
deltaic character, and which gives such waters their 
peculiar colour. If sand 1s incapable of intercepting 
these particles, 1t may also be incapable of intercepting 
the specific germs or poison that produce cholera in the 
human body. 

Filtration 1s, at the best, but a doubtful proceeding for 
the purification of water It 1s impossible to control 
effectually the speed of the filters; they vary at every 
moment, and although a mean term may be arrived at 
by taking the area of the filter-beds and the volume of 
water filtered in the twenty-four hours, yet this reall 
affords no reliable guide as to the actual speed at whic 
the water has passed the filters, It 1s probable—nay, 
almost certain—that, out of a given quantity of water, 
no two gallons have passed at the same speed, and it 13 
possible and probable that one-half of the total volume 
may have passed the filter at double or treble the speed 
of the rest, 

To insure immunity from contamination, the only real 
nd practical method appears to be that of capturing the 
water at a pure source and conducting and delivering it 
in such a way as to render it impossible that any specific 
germ or poison should have obtained access to it Inthe 
matter of cholera, for instance, with the experience of 
Valencia and Saragossa before us, one cannot feel any 
confidence in water which 1s taken from a river hable to 
so many sources of contamination as 1s the Thames, and 
it 18 at least doubtful whether any system of filtration 
would be capable of eliminating cholera-poison from such 
waters. It is extremely probable that simple filtration 
through sand will not do it 

The very interesting series of letters published by the 
7imes on the subject of cholera in Spain afford much 
valuable data as to the causes of the disease, or rather as 
to its mode of propagation It 1s unfortunate that the 
writer seems to have gone out with a preconceived idea 
that the cause of the propagation of cholera was defective 
drain pane consequently to have devoted the greater 
part s time to the examination of the sewerage of the 
various towns he visited, and of their general sanitary 
arrangements, the water-supply being as a rule relegated 
to the second Lge He appears to be a strong advocate 
for traps, and not to be aware that the best sanitary 
authorities of the present day are beginning to doubt very 
strongly the utility of traps, and to rest their practice 
rather on the thorqugh ventilation of sewers, the rapid 

scharge of their contents, and a complete disconnection 
between the house drainage and the main sewers 

It is not too Jate for some scientific investigator to go 
over the track of the cholera invasion in Spain, to trace 
the s of the disease in the towns it vimted, and 
wseertain all the facts connected with their drainage and 
shasta and also, what is not less :mportant, 
sxarmine the conditions of those towns which so far have 
sajayed a practical immumity from the epidemic. As 
re ig to be learned from this negative evidence as from 
Fed ingead the discovery by scientific men as to the par- 

germ or poison that creates cholera, such a practi- 
Cal examination as 1 suggest would be of immense value 
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to us, by teaching how the ation of the disease is 
principally teoaght about, oe iat are the best means of 
preventing st. GrorGE Hiccm™ 
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: NOTES 


THe Royal Society conversasione, on June 9, was in all 
respects satisfactory. We can only afford to refer briefly 
to a few of the exhibits which attracted the interest of 
the numerous visitors, who were received by Professor and 
Mrs, Stokes, A room was devoted to telephones con- 
nected with the Savoy Theatre, and the company were de- 
lighted to hear the Mikado under such novel conditions, The 
models of the Romano British village near Rushmore, on the 
borders of Dorset and Wilts, between Salisbury and Blandford, 
exhibited by Lieut.-Gen. A. Pitt-Rivers, F R.S., attracted 
much attention. The rare earths from samarskite, gadolinite, 
&c , with wWlustrations of their phosphorescent spectra, exhibited 
by Mr. W. Crookes, F.R.S , were magnificent. The pumice, 
volcanic ash, drawings, diagrams, &c., illustrative of the effects 
produced by the great eruption of the island of Krakatdo, Java, 
in August 1883, exhibited by the Krakatdo Committee of the 
Royal Society, proved very attractive, as did the fine collection 
of astronomical photographs exhibited by Mr. Common, Dr. 
Gill, the Solar Physics Committee, and others. At 9 joand 10,430 
the stellar and solar photographs were demonstrated, and at 10 
Mr. Common demonstrated the photographs of nebulze and 
comets The first series included the stellar photographs recently 
taken by the Brothers Henry at the Paris Observatory. The 
remaining photographs had reference to solar phenomena, and 
consisted of two series, one from Mendon, the other from Kensing- 
ton ; the former, contributed by Dr Janssen, had reference to 
the minute portion of the solar surface , the latter, to some repent 
attempts to photograph the spectra of sunspots and prommences, 
The photographs of planets, comets, and nebuls, exhibited by 
Mr A A. Common, F R.S, consisted of (1) series of photo- 
graphs of Saturn, (2) series of photographs of Jupiter, (3) 
photograph of Mars ; (4) nucleus of the great comet 1882; (5) 
the Dumb-bell Nebula; (6) the Crab Nebula; (7) the Spiral 
Nebula , (8) the Great Nebula in Andromeda ; (9) series of photo- 
graphs of the Great Nebulain Onion, with exposures of 1 mun. to 
80 min (the above were all taken with the 3-foot reflector at 
Ealing), (10) recent photographs of Saturn, Jupiter, and the 
nebule in the Pleiades, by the Brothers Henry. 


AT the annual meeting of the American Academy on May 25, 
it was voted to present the Rumford gold and silver medal to 
Prof. Langley, of the Alleghany Observatory, for his researches 
on radiant energy. 


TRE thirteenth annual meeting of Scandinavian naturalists 
will take place in Christiania between July 7 and 12. 


Wni ez Mount Etna has again quieted down during the past 
week, volcamic energy has manifested itself at the Antrpodes in 
an unexpected quarter Though the North Island of New 
Zealand 1s known to be greatly volcasic, and has in Tongariro 
an active volcano, there has been no destructive ertption 
within the memory of man. The eruption therefore tele- 
graphed on June 10 was quite unexpected, It occurred in the 
Tarawera district, on the east side of the Tarawera Lake, lying 
in a line between the Bay of Plenty and the month of the Wan- 
ganui River, It is a long way north from Tonganro, and in the 
midst of the wonderland of Rotomahana’s hot springs and many- 
coloured terraces. The country im slated to be in a disturbed 
state for many miles around, se eon a hundred 
natives and ten Europeans have 


A SHOCK of earthquake was felt on Friday night at Sandy 
Hook and Coney Island, New York, U.S, 
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AN earthquake wag felt at Bongie, Algeria, on June 10; no 
eccidents are recorded. On the same day a heavy thunderstorm 
raged in the vicinity of Versailles. The lightning struck a teat 
at Sautenay camp; sixty soldiers were lying under it; many 
were hart, but none killed. . 4 


ARRANGEMENTS are in progress for the establishment of an 
aqiarium and winter garden in Stockholm 


DwR1NG the present summer a university will be opened at 
Tomsk, in Sibens, the first of its kind in this part of the Russian 
Empire. At first it will consist of two faculties—~a historical- 
Pinlological one and a physical-mathematic. It already possesses 
a library with 50,000 books, a very valuable palseontological 
collection, presented by Duke Nicolaus of Leuchtenberg 


Ear y fast year the East Indian section of the Dutch Royal 
Institution of Engineers published some prize questions for 
essays. One of these subjects was the theoretical methods and 
calculations used when making deductions from observations on 
earthquakes, together with positive data as to the situation of 
the point of egress of a given shock The first prize of 159 
guilders and a diploma was awarded to Prof. Milne of Japan. 
He also received honourable mention for an esszy on another 
question respecting the apphcation of the theoretical principles 
of seismological science to the art of house-building, especially 
in the Netherlands Indies, the pnze committee at the same time 
asking for permission to use his observations and suggestions in 
a work under preparation by one of the members of the com- 
mittee, who has studied Javanese seismological phenomena and 
Javanese methods of architecture 


IN @ paper in the last number of the Foursal of the American 
Onental Society Dr. Martin, the head of the Foreign College at 
Pekin, writes on the ‘‘ Northern Barbanans ” of Ancient China, 
or the tribes which harassed the northern frontier The eth- 
mology of these and other tribes inhabiting China and the 
adjacent regions 1s at present engaging much attention from 
Oriental scholars, and especially in England that of Prof. de 
Lacouperie Dr. Martin confesses that we are still in darkness 
respecting the ethnology of these northern tribes Even in 
regard to the great tnbe of Hiongnu, which 1s conspicuous mn 
history for many centuries about the commencement of the 
Christian era, it has been much disputed whether they were 
Turka, Huns, or Mongols, Dr, Martin thinks that these tribes 
of prehistoric times were probably not inferior to the Chinese an 
form, feature, or natural intelligence, as their descendants, the 
Manchus and Mongols, are not inferior in any of these respects 
In reply to the question were they onginally of one mould, or 
have the hnes of distinction become gradually effaced by the 
intercourse of ages, he thinks the latter the correct hypothesis 
He believes that the primitive Chinese type, that imported by the 
immigrants who founded the civilisation of China, 1s no longer 
to be discerned In the southern and central regions it has 
everywhere been modified by combination with the aboriginal 
ighshitants, leading to provincial characteristics, which the prac- 
tised eye can casily recognise, It has probably undergone a 
sbmilay modification in the northern belt, where it met wath 
tribes akin to those of Mongolia, and gradually absorbed them 
This process was going on in prehistoric times, history at its 
earliest dawn shows us the unassimilated fragments of these 
tribes, and at the same time discloses a vast movement south- 
ward all along the line. In the histome period these tribes, 
oxgemised into great states, established 10 China a dommion 
enduring for centuries. They have, Dr. Martin thinks, stamped 
their impress on the people of ths region as thoroughly as the 
Sexons have theirs on the people of England, or the Vandals 
theirs in that part of Spain which still bears their name in the 
fered of Andalusia, In their turn the invaders have been sub- 
jected, in all ages, to influences under which they exchanged 


barbarism for such civiligation as they found among the” mom 
cultiwated race. 1h ann 

Tx assertion that from the top of the Eichel tower commegi+ 
cation could be established with Dijon, a place situated. 
kilometres from Paris, is not quite correct. The altitude 
this proposed monument betng only 300 metres, the radiug of 
the horizon could not exceed 80 kilometres, if we disregard fie 
inequalities of the surface. But the mountains which separate the 
basin of the Seine and that of the Rhone, which are in Cate d’Or, 
although not very lofty, may possibly be perceived from an elera- 
tion of 300 metres at Paris, under the most favourable cireem- 
stances, and they are not very far from Dijon. Practically such 
a tower could be used for placing Pans in communication with 
any army occupying these mountains These facts ere suff- 
ciently proved by the success of the great triangulation executed 
by Col. Perner between the province of Oran and the Sierra 
Nevada at a distance of over 200 kilomet-es. The questiog 3, 
if it 18 possible to erect this structure, whether it is worth the 
money required to build at, and whether the effect will not be to 
destroy all harmony in the great Exhibition This question is 
not settled yet. 


WITH reference to Mr Caldwell’s observations in which he 
found that Monotremes are oviparous with mesoblastic ovum, a 
correspondent sends us the following quotation from a work by 
Robert and Thomas Swinburn Carr, entitled “The Literary 
Pancratium,” foot-note on p 8 (London, 1832) —‘'‘ But this is 
New Holland, where 1t 1s summer with us when it ts winter in 
Europe, and wice versd, where the barometer rises before bad 
weather, and fall, before good , where the north 1s the hot wind, 
and the south the cold, where the humblest house ts fitted up 
with cedar , where the fields are fenced with mahogany, and 
myrtle-trees are burnt for fire-wood , where the swans are black 
and the eagles white , where the kangaroo, an animal between 
the squirrel and the deer, has five claws on its fore paws, and 
three talon. on its hind-lezs, hke a bird, and yet hops om its 
tal; where the mole lays eggs, and has a duck’s bill, where 
there 1s a bird with a broom in its mouth instead of a tongue ; 
where there is a fish one half belonging to the genus Xaya and 
the other to that of Sgua/us, where the pears are made of wood, 
with the stalk at the broader end; and where the cherry grows 
with the stone on the outside.—~Field’s New South Wales, 
p. 463.” 

Just az improved machinery, adopted in a locality to which 
the old trade was a stranger, through not being there hampered 
with old customs and much invested capital, may bring with it the 
future trade, so an intelligent and rapidly-progressing nation like 
Japan, by the free choice of the latest improvements in educa- 
tional organisation from both Lurope and America, may even 
have something to teach. Hence the United States Bureau of 
Education has lately published a circular containing a statistical 
survey of the system now adopted there. There is a Minister of 
Educahon over all, candidates for schoal committees are 
nominated by each locality—either a large city or a province-— 
into which the country ts divided ; a selection 1s made fom 
them by the Governor, and the chosen members are paid. There 
are schools of general education divided into three grades, to 
pass through all of which occupies eight years. The study of 
literature gives the choice of ether Japanese or Chinsse, the 
former requiring three years, the latter four. English, or if 
preferred, French or German, is required to be learnt im all 
middle-class schools, a8 well as in the highest. At the one 
University a course of instraction in the department of sctence 
1s provided in mathematics, physics, chemistry, biology, xstro- 
nomy, engineermg, geology, mining, and metallurgy. 
are astronomical and meteoralogical observatories, botanical 

and museums, Courses are provided in medicine, 
leading up to a special degree after a course of five years, and ia 
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after a “course of three. Independent of the Unt- 

are the Military Academy and the Engineering College, 

{ite last two out of the six years’ course of the latter being spent 

ia practical applications. Technical education is divided into 

chemical and mechanical There sre higher schools in the 

country for nearly every special purpose ; but with all this care- 

fally-proportioned system the titles and objects of thirty societies 

show how thoroughly the English system of voluntary associa- 

tion is making its way as a method of supply to educational 
demand. 


On presenting to the St. Petersburg Academy of Sciences his 
mew researches into the language of his ‘“‘ Codex Comanicus,” 
published by Count Kunn, Prof. Radloff made a few remarks 
well worthy of attention (Asien, vol xxx: No.1) After 
having carefully catalogued all words appearing in the ‘‘ Codex,” 
Prof, Radloff has collected, under each separate word, the words 
akin to it in different Turkish dialets, so as to show their kinship 
atonee. It appears that the Comanic dialect belongs to the 
great group of Turkish dialects which M Radloff deseribes as 
the Kypchak group; the parent language having been spoken 
from the ninth to the thirteenth ceaturies by those Tartars who 
inhabited the Steppes from the Alta: Mountains to the Black 
Sea. They now compnse the Abakan Tartars, the Barabintsys, 
the Irtysh and Kazan Tartars, and the Kirghizes The ‘*Codex” 
thus offers a sample of the oldest Janguage spoken by the 
Kypchak stem After having concluded his researches into 
this dialect, Prof Radloff will devote his attention to the Uigur 
languages, for which we have so rich a material; and then he 
will take up the third group of the Seldjuck language. Only 
after such an inquiry, he says, may we hope to attain a thorough 
knowledge of the whole of the Turkish languages, because all 
the newer matenal, and much of the older, belongs to the arti- 
ficial written Janguages The Osman and the Jagata: (or East 
Turkish) dialects are not representatives of defined groups of 
dialects, but artificial languages based, the latter on the Uigur 
language, and the former on the Seljuk, with a mixture of dif- 
ferent other dialects As to the Kazan written language, it 1s a 
most varied mixture, in which Osman are minzled with Dyagatai 
forms, while the people are acquainted with neither of them. 


WE have received the Proceedings of the Windsor and Eton 
Scientific Society for the past year It contains reports of a few 
lectures on general scientific subjects We do not see any evi- 
dence of that local scientific work for which these societies are 
so remarkable, and which 1s the most beneficial outcome of their 
activity. Still, the President, who must be a good judge, in his 
address for the year states that the Society 1s steadily but surely 
making its mark as one of the many aids to intellectual improve- 
ment which are offered to the people of Windsor and the neigh- 
bourhood by the Albert Institute and the various societies 
associated with 1t. 


ComMmanT was made in this journal on a recent date re- 
specting the enemies of frogs. Mr. W August Carter, of the 
Fisheries Section of the Colonial and Indian Exhibition, has 
made further observations upon the subject, and finds that the 
tartoise must be added to the list of foes. With a view of sub- 
stantiating this fact Mr. Carter placed some medium-sized frogs 
with several tortoises of the same dimensions, when the latter 
immediately attacked them ferociou-ly, and held them firmly by 
the legs, notwithstanding their efforts to escape. The tortoises 
were, however, unable to devour more than a portion of the leg, 
which they did with much apparent difficulty, the frogs afterwards 
escaping, but only to be recaptured and similarly treated, Con- 
sidering the tortoises measured only 14 inches in length, they 
on ina Se courage, whilst their agility was certainly 
gtteter than thet usually syed by these members of the 
Chélobian family, ae 
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A VeRY large specimen of the Ascension turtle died at the 
Colonial and Indian Aquanum last week. It was the only ome 
of this species on view, and had been the object of considerable 
notice of asconnt of its colossal proportions. As a further 
of the tenacity of life amongst turtles, it may be remarked that 
this particular specimen had existed more than two months wih- 
out food. At its death roo eggs were found in it, the retention 
of which doubtless proved fatal to the turtle. 

THE additions to the Zoological Society’s Gardens during the 
past week include an Ourang-Ontang (Sista satyrus $) from 
Borneo, presented by Mr. H. H. Riccard; a White-handed 
Gibbon (Aj Jobates lar) from the Malay Peninsula, a Binturong 
(Arctichhs tinturong &), a White-whiskered Paradoxure (Para- 
doxurus leucomystax) from Malacca, presented by Mr. Dudley 
Hervey, a Binturong (Arctictts dinturong) from Malacca, pre- 
sented by Capt. Robert Hay ; a Common Genet (Genetla vsd- 
garis), South European, presented by Mr. J Church Dixon; a 
Macaque Monkey (Macacus cynomolgus g ) from India, presented 
by Miss Grace Balfour; a Green Monkey (Cercoprthecus calli 
trichus &) from West Africa, presented by Mr. Duncan Arm- 
strong , an Indian Civet (Viverricula malaccensis &) from India, 
presented by Capt. Archibald Douglas, R.N., a Hernng Gall 
(Larus argentatus), Bntish, presented by Mr. C. A. Marriott ; 
two Black billed Tree Ducks (Dendrecygna arborza), a Violaceous 
Night Heron (Nyctscorax wtolaceus), a Branhan Cormorant 
(Phalacrocorax brasthaxus), a Fugitive Snake (Dronucus fugt- 
fivus) from the Bahamas, presented by Mrs. E Blake; two 
Mexican Guans (Penelope purpurascens) from Mexico, presented 
by Mr E. A Clowes; a Garden’s Night Heron (Mycticorax 
gardent) from St Kitts, West Indies, presented by Dr A Boon, 
F RC.S., seven Common Vipers (Vepera berus), from Hamp- 
shire, presented by Mr Walter BRlaker, four Three-toed Sand 
Skinks (Seps értdactylus), Soath European, presented by 
Mr J C. Warbury, a Puma (Feiss concolor) from South 
America, a White-handed Gibbon (y/obates Jar) from the 
Malay Pemmnsula, ten Adorned Ceratophrys (Cera/ophrys ornata) 
from Buenos Ayres, deposited; two Viscachas (Lagostomus 
trickodactylus 9 Q), two Crossed Vipers (Craspedocephalus alter- 
satus)from Buenos Ayres, a South American Flamingo (PAantco- 
pterus tonipaliatus), @ Roseate Spoonbill (Platalea ayaya) from 
South America, a Harnessed Antelope (7ragelaphus scripts), 
two Balearic Cranes (@alearsca pavonina) from West Africa, 
two Lineated Kaleeges (Zuplocamus lineatus & 2) from Tenas- 
serim, a Porose Crocodile (Crocadeius porosus) from Ceylon, a 
Bald Quakar: (Srackyurnus calvus 8) from Brazil, purchased ; 2 
Burrhel Wild Sheep (Ovss durrke?), born in the Gardens. 








OUR ASTRONOMICAL COLUMN 


THE MELBOURNE OBSERVATORY —We have received Mr. 
Ellery's Report, dated October 6, 1885, which refers to the year 
ending the previous June 30. The great reflector, after some 
slight repairs, readjustments, &c., 1s stated to be in 
working order The work done with this mstrument has been 
chiefly confined to a revision of southern nebulx, already observed 
by former observers, preluminary to publication. One hundred and 
seventy-two nebula have been re-observed and re drawn to com: 
per with the plates to be published. Many of these nebule have 

zn observed twice, and some three times, and none were com- 
pleted until they had been on a first-class night. The 
new transit-circle with object glass of 8 inches aperture, con- 
structed by Messrs Troughton and Simms, has been in con- 
ios use ae the emia ies of the . = since 

ugust 22, I very satisfact evety 
t - The number of fall ¢ coanon obeervatiios 
with this instrument since its erection was 2287, the 
number of dechnation observations 9%3, comprising obser- 
of a list of stars selected Dr. Auwers 
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reduced. The second Melboume general catalogue, containing 
the meridian results from 1871 to 1884 inclusive, thus incor- 
porating the whole of the results obtained with the old transit- 
circle up to the date of its disuse, is in process of formation. 
An alteration has been made m the photo-heliograph, so as to 
secure a picture of 8 inches diameter instead of 4 inches, as 
formerly There have been several interruptions to the con- 
tinuity of the sun-photographs during the year, owing to de- 
rangement of the instrument and dome, and only 130 pictures 
were obtained up to ene 11, when the instrument was dis- 
mantled for repairs. e sixth volume of the results of astro- 
nomical observations for the years 1876 to 1880 inclusive, was 

bhshed in February 1885, and has been distributed. The 

mt part of the observations with the great Melbourne tele- 
scope (NATURE, vol. xxx p 538), from its erection in 1869 to 
eee date, has also been published during the year to 
w this Report refers. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SUNE 20-26 
( FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. } 
At Greenwich on F une 20 
San rises, 3h. 44m. ; souths, r2h. 1m 14'Ss.; sets, 20h. 18m , 
decl. on meridian, 23° 27’ N.: Sidereal Time at Sunset, 
tqh. 14m. 
Moon (four days after Full) mses, 22h. 7m.*; souths, 2h. 49m ; 
sets, 7h. 36m. ; decl. on meridian, 15° 34'S 


Planet Rises Souths Sets Decl on meridian 
M | 7 a 4g a I 24 57 N 

ercury ... 41 : 
Venns we I §Q . O14 16 33 15 14N 
Mars we 1228 1. «17: 45—~«(“sti‘i‘a® 241N, 
Jupiter... .. 11 40 17 56 o 12° 219N 

um... . 440 12 50 21.0 22 37 N. 


® Indicates that the rising 1s that of the preceding evening and the setting 
that of the following morning 


Occudtations of S'ars by the Moon (visible at Greenwich) 


angles oe 


Star Disap. Reap 





June Mag tex 
haired en 
bh m h. m. . 
at .. BAC. 7487. 64 . 036 155 89 258 
24 .. 24 Piscuum —.. 68 O 43 147 .. 87 241 
une 
aa Sun at greatest declination north; longest day in 
northern latitudes. 
Vareable Stars 
Star RA Decl 
h m. ° a hom 
UCepha 0§22 8116N. June 24, 1 14 m 
R Virgins 12327 737N » 25s ms 
W Virginis 13 202 247S. . » 26, 220M 
SLibrer wg, «iw 14 549. 8 4S. . ogg )§=626, 23 32 
U Corone .. ... 15 13°6 32 4N. 1» 20, 20 41 m 
U Ophiachi - 37:10°8 . 1 20N. » 21, 214” 
and at intervals of 20 8 
X Sagittar... ..17 404 .. 2747S. . June 26, 2 of 
U Sagittarii.. . 18 25°2 . 19 125. » 22 3 oO 
ALyre... .. . 18459 33:14N. .. 55 26,21 30 Af 
wAgule .. .. 19 467 0 43N. 5» 23,22 Om 
T Delphini .. ... 30 40°! .. 1§ 59 N. » «2 
5 Cephei we oe 322249 57 SON. 9 «6.22, «2: 90% 
R Pegasi 23 09... 956N . wp 25, 
Mf signifies maximum ; # minimum. 
GEOGRAPHICAL NOTES 
Tux paper on the aborigines of Formosa, by Mr. G. Taylor, 
in the C Review, to which we have already adverted, is 


continued in the last number (vol. xiv. No. 4), and as it pro- 
st contains more and more 10N, hy with 
to the number of different tribes end their customs, 
w is wholly new, either in European publications or in those 
of the Far East. The number last noticed concluded with the 
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oo norer -coetanammanstcnchaensiitiioghs Seen Tih is 


Ubeinirse ie hls “— Ponies the Dutch came in ain lg 
seventeenth century, eir tem tion ' 

Formosa, and of which therefore oebal tie moe information. 
The present instalment deals with several other tribes, including 
one very peculiar and hitherto unknown people, the Cavianguns; 
who are comparatively few in number, inh lofty meta- 
tains, and having many superstitions with to hills and 
the spirits which inhabit them. We have also an account of 


the ns, the most powerful tribe mm soathern 
inhabiting the great plam inland from the headland mark 
Double Peak on the charts of the east coast. These have a 


tradition that they came from some other country hundreds of 
beara o, but they appear now to differ little from their neigh- 
urs the Paiwans. But there 1s one very radical distinction, 
viz., that when a man marries he enters his wife's family, 
whereas amongst the Paiwans the reverse 1s the case. Amongst 
them tattooing 1» a mark of rank, and 1s strictly prohibited to 
the mpage inca d Another tribe described 1s the Amias. e 
Chinese class these as aborigines, but the true aboriginal tribes 
look on them as foreigners. They have a canous tradition of 
their origin, but the abongines have the more prosaic one of 
shipwreck, and it appears that the Amias do not consider them- 
selves entitled to equal social rank with the other savages. In 
appearance and customs they differ much from their neighbours, 
and worship one Supreme Being, not a multitude of spirits. 
They believe in an after state, dependent on persona) conduct in 
this life, and they have a sort of purgatory amongst their 
beliefs They have a vague notion of Jands and peoples where 
communication 1s carried on by means of other than oral speech. 
This, says Mr Taylor, 1s the only trace in South Formosa of 
any original idea of writing. Their explanations of certain 
natural phenomena, such as thunder and lightning sunset and 
sunrise, are curious, Earthquakes they believe to be caused by 
a pig scratching itself against an iron bar stuc« into the earth, 
This paper leaves on the mind, even more strongly than its pre- 
decessor, the impression that in the future Formosa will offer 
ethnological problems as interesting and complicated as any 
equal areaon the earth’s surface It is clear, too, that all the 
divisions of the inhabitants of the island hitherto given by 
writers, whether Chinese or Europeans, are wholly incorrect 
and unscientific. There are wider differences amongst the 
tribes, and a far greater number of different tiibes, than has ever 
been supposed. Moreover, it is obvious that in the present 
state of our knowledge of the tribes, it would be idle to theonse 
about them Mr Taylor, dealing only with « very smali section 
in the south of the island, has described six or seven tnbes, 
amongst these we find some calling themselves aborigines, and 
looking down as strangers and new-comers on others who have 
been generally supposed to be abongines In view of the wild 
and inaccessible nature of a large part of the eastern half of 
Formosa, and of the danger of entering it on account of the 
chronic state of war which exists between the natives and their 
Chinese masters, 1t must be a long time before a clear or trust- 
worthy ethnological account of Formosa can be written. It is 
mite ible that some of the largest ethnological problems of 
e Far East may be involved in Formosa; the knot may, 
rhaps, he there. Meantime, Mr Taylor deserves thanks 
is careful and interesting collection of new facts which are 
vital to the discussion of Formosan ethnology. 


A REPORT addressed by Col Fontana, the Governor of 
Chubut, to the President of the Argentine Republic, gives 
details of the exploration of Chubut up to the Andes lately made 
by the Governor The Expedition, consisting of thirty men, 
left Raiwon, the chief town of Chubut territory, on October 44, 
and returned on February 8, having traversed about 1000 
in four months. It first followed the tortuous course of the 
Chubut to its source in the Cordilleras, about the qand degree 
south latitude, the northern limit of Chubut, and then, peer 
well-watered and fertile prairies and enormous forests, 
the 46th parallel. It discovered three into Chili,~and 
laid down accurately the courses of several rivers 
fixed by goese-work, Col. Fontana believes be was the first to 
quench his thirst in the spring from which the River Senger 
takes its rise: he has removed the doubts which existed 
ing Lakes Colne and Musters, and verified their po 
he has determined the position of the spots 
which the ead C debonch into the lake. He 
promises in a short time to have completed maps which witl 
pager laa concerning the hydrography aad otography 
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.seceived the annual report for 1885 of the Russian 

Std re Society, which contains short accounts of the 

of M. Prjevalsky to Central Asia, M. Potanin to 

M, Gram-Grzimailo in the sub-Pamur region, MM. 

‘olter and Trusman ; and the usual notices on works for which 
the medals of the Society were awarded. Geographers surel 
will be sorry not to find in this report any notice of the wor 
one by the Caucasian and Siberian branches of the Society, 
which usually so greatly increases the value of the annual report 

of the Russian Geographical Society. 


WE are glad to learn from the last Annual Report of the 
Russian Geographical Society that the Appendix to the Russean 
Gasateer, by P. P, Semenoff, is in course of preparation. The 
fall edition of the observations at the Polar Stations on Novaya 
Zemlya and on the Lena; the remarkable collection of maps 
dealing with the delta of the Amu-daria, Baron Kaulbars; and 
a geological map of the shores of Lake Ba:rkal, are also in 
preparation. 

AT the last meeting of the Paris Geographical Society, Dr. 
Maurel read a paper on his travels in Cochin China and Cam- 
bodia, on a mission from the Minister of Public Instruction By 
means of a series of maps representing the Indo-Chinese peninsula 
in the seventh, eleventh, eighteenth, and nineteenth centuries, he 
showed the relative importance at different epochs of each of 
the peoples inhabiting this region He then gave a general 
account of the country, its geography, climate, population, &c. 
A large collection of ethnographical objects which he had with 
him added much interest to that part of his paper. The young 
Cambodians at present being educated in Paris were present, 
clothed in the national costume 








THE DETERMINATION OF THE INDEX OF 
REFRACTION OF A FLUID RY MEANS OF 
THE MICROSCOPE 


OF the various means adopted hitherto for the determination 
of the refractive index of a fluid, the most usually adopted 
has been that of the hollow prism, telescope, and collimator, 

This method involves (a) the determination of the angle of the 
prism ; (8) the position of minimum deviation ; (y) the use of 
monochromatic light, if errors arsing from the different dis- 
persive qualities of the substances are to be avoided. These 
preliminaries render the labour of determining the index a very 
difficult task, and the observer will scarcely expect to accomplish 
more than one observation at a sitting. 

Cleaning the prism is not the least of the troubles, and when 
we add to them the fact that many liquids are so opaque that 
sufficient light can scarcely be passed through them for the 
observation, it 1s not surprising that so few have been found to 

sseas the courage necessary for attacking the problem The 
writer having had occasion for frequent determination of the 
index of refraction, has found the use of the microscope far sur- 
passes the usual method in giving results of the greatest delicacy 
combined with a minimum of cost and of time. 

Starting with the well-known fact, that an object viewed 
through a medium whose refractive index is different from that 
of alr will occupy a different postion from its image, or in the 


language of the text-books, v = « +4, where x determines the 


# 
position of the geometrical fons of a pencil after direct refraction 
crate whose thickness 1s 4, the writer was led to adopt 

the Pig lo ring plan 

an ordinary “‘slip” as used for mounting preparations for 
the mfcroscope a delicate mark is made with ahah diamond, 
A large but very thin idiot "13 cut 10 half, and its pieces 
cemented to the “slip on either side of the mark, leaving a 
space of about one-eighth of an inch ; then, resting on these sup- 
and bridging over the intervening Space, 18 placed a small 
very thin “‘cover-glass,” and a drop of the fluid to be 
ge is = gts 18, 
¢ fine mark made on the ‘‘slip” is now viewed chy 
this with the microscope, using as high a power as possible, for 
the higher the objective the more delicate will be its focal adjust- 
ment; whea the object is in focus the position of the ‘fine 
her gar " must be read off. The microscope must then be 
+ Snd the slip removed for the examination any other fluid. 
‘The top cover-giass is lifted off, the slip cleaned, the semecover- 
glove replaced, and a drop of a different fluid ron under, Re- 


lacing now the slip upon the stage, and looking for the mark 
hich was previously in focus, tail be found that an altera- 
tion of the fine adjustment is necessaty to bring it into focus 

If the medium is of lower refractive index, the objective 
will have to be lowered, and conversely. Thus a rapid com- 
parson of the relative refractive indexes of two media may 
easily be made. 

But not only can the relative refractive powers of different 
bodies be thus obtained , the absolute numencal values may 
with the greatest accuracy be determined. For this it 1s essen- 
tial that the fine adjustment screw should have accurate mocro- 
meter divisions, and this 1s usually the case now that immerston 
objectives are in common use Two fimds must be selected 
whose refractive indexes present a wide difference, say oil of 
cassia and water ; focus the mark, first vewed through water, 
secondly viewed through oi) of cassia, and read off the number 
of divisions the screw has been turned through in the alteration 
of the focus. The refractive indexes of onl of cassia and water 
being known from the tables, a numerical value will by the 
formula be obtained for each division of the screw-head, and 
thus the absolute numerical index of any medium easily be 
determined 

By this simple and inexpensive method the wnter has ob- 
tained from fifteen to twenty absolute indexes in a sitting 
an hour’s duration . 

The importance of obtaiming suitable media of high refractive 
index for mounting objects to be wewed with very high powers 
cannot be overestimated, for not only 1s a wider cone of light 
thus brought to bear upon the object, but ats image 1s advanced, 
so that a greater working distance 15 obtained between the front 
lens of the obyective and the cover-glass, 

GorDON THOMPSON 

St. Charles's College, No ting Hill 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


CAMBRIDGE. —The twentieth annual report of the Museums 
and Lecture-Rooms Syndicate, lately issued, recounts continuous 
progress in many scientific departments The number of 
stuclents attending demonstrations in the Cavendish Laboratory 
reached 100 last winter, and during the year twelve persons 
have done orginal work in the Laboratory 

The Pluman Professor (Mr G HI Darwin) introduced a new 
feature last summer by giving a course of lectures in the Long 
Vacation, and the attendance (thirteen) was encouraging Few 
students attend the Plumian Professor's advanced lectures on 
the orbits and perturbatons of planets 

In mechanism Prof Stuart reports that the temporary museum 
and lecture-room has become very insufficient. 

In chemistry there has been a considerable increase of 
students in advanced classes and special departments The new 
laboratory is now being vigorously advanced. The classes in 
mineralogy maintain an ave of sixteen students. The 

uisition of 250 specimens from Mr Field's collection hes 
added some minerals previously unrepresented, and has «- 
proved the collection considerably for students’ use. 

In geology Prof Hughes regrets the disadvantages of his 
present accommodation for teaching and lecturing, and finds 
the specimens of value are lost to the Museum because of its 
madequate means of displaying them. A valuable collection of 
Cretaceous Cambridge fossils, wany of them type-specimens, 
has been presented by Mr. Jame. Carter of Cambridge. 

Mr. Marr, Fellow of St. John’s College, 1s engaged upon 
the arrangemext of the Foreign and Brituh Cambnan fossils, of 
which it will be desirable soon to publish a new catal The 
petrological series has been rearranged, and also the of 
microscope slides. ‘the Upper Jurassic fossils have been largely 
added to and rear . Many interesting additions to the 
museum are chronicled m the repart. It shows how the 
Museum gains from the interest of present and former st at 


Cambridge. 
Prof. Babington has been chiefly occupied with the study ‘of 


different parts of the Herbarium ly the magnificemt col- 
lection A pation Rubi—and the identitcation of sent 


by botanists from a distance. Dr Vines's stedents have mum- 
bered nearly uy, and the ical Laboratory iz incon- 
ventently crowd The commencement of a 


musegm 
has been wiade by Messrs. Potter and Gardiner, with the object 
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i ee the ordinary a arr in the — Se Foch 
an eresting = in ve been given r Jose 
Hooker and Mr. Thiselton : : i 


er, Messrs. Potter, Vines, Gar- 
diner, Hillhouse, and Miss B, K. Taylor of Girton Coljege. 

In the Museums of Zoology and Comparative Anstoiny some 
most useful work has been done by the Strickland Curator (Mr. 
Gadow) in exhibiting the characteristic parts of birds, labelled 
and illustrated by printed descriptions. A lecture-room for 
animal morphology is urgently required. The attendances in 
the Lent Term this year were :—Elementary Biology, 163; 
Elementary Morphology, ; Advanced Morphology, 16; 
total 273. Besides the two lecturers, nine graduates and ad- 
vanced students took part in demonstrating to the classes. Prof. 
Macalister reports that the new iron dissecting-room has been 
very satisfactory, and far more anatomical work has been done 
than ever before in the University 

The number of students in the elementary physiology classes 
have averaged 130 each term; while an average of over 30 
attended advanced lectures In pathology Prof Roy has given 
systematic lectures on general pathology, a demonstration course 
on morbid anatomy, a practical pathology course, morbid his- 
tology classes, &c , and has found tt necessary to engage Mr. 
Joseph Griffiths, M B Edin, as his assistant. Space and other 
pea aarti being deficient hampers the extension of the 
wor 

Vigorous work 10 natural science will go on during July and 
August. Mr Fenton will give a course of chemistry, and the 
University and Cavendish I aboratones will be open Mr 
Potter will lecture on systematic botany with practical work 
Repetition classes m histology and phystology will be piven by 
# Gemonstrator, and Dr Hill wall conduct a class for prac- 
tical histology. Prof. Macalister will give demonstrations in 
eateology , and other lectures will be given regularly in con- 
nection with the thedical school by Prof Humphry, Piof Roy, 
Dr Anningson, Dr Ingle, &c ‘lhe courses will begin from 
july 7 to 12 

Mr. W. H. Caldwell, Fellow of Caius College, and Balfour 
Student, having returned to Cambiidge from Austraha with a 
large supply of valuable material, asks for a room in which to 
prosecute his original researches This it 1s proposed to supply 
at a cost of 1ro/. on the roof of a portion of the Museum 
Buildings 





SCIENTIFIC SERIALS 


American Fournal of Science, May.—The columnar structure 
in the tgneous rocks on Orange Mountain, New Jersey, by 
Joseph P. Iddings. This paper, read before the Philosophical 
Society of Washington, June 1885, deals especially with the 
large vertical columnar formations of O’Rourke’s Quarry south 
of { lewellyn Park, and with the still more intere-ting case of 
curving and radiating columns in the Undercliff Quarry near the 
north gate of the same park. ‘These lava sheets are studied in 
connection with the general theory of columnar formation, 
which 1s attributed to a craching produced by the shnnkage of 
the mass upon further cooling after it has consolidated into rock, 
which still retains a great amount of heat. As the consolidation 
due to surface-cooling proceeds inward, the resistance to con- 
tractvon parallel to the surface increases at a greater rate than 
that normal to it, a point may then be reached where resistance 
‘in the first-named direction will exceed that in the second, and 
the os rupture will be perpendicular to the cooling surface 
The wavy form of some of the columns in Orange Mountain 
avwewacas “me~=larities in the mass which disturbed the uniform 
: of the lines of maximum stram, and caused them to 


deviate from parallelism —Larval theory of the ongin of tissue, 
ublished in the 


by A. Hyatt This 1s an abstract of a paper 
of the Boston Society of Natura] History (1884), in 
which an are is made to trace a phyletic connection between 
Protozoa and Metazoa, and also to show that the tissue-cells of 
the latter are sumilar to asexual larve and related by their modes 
of development to Protozoa, just as larval forms among the 
Metazoa themselves are related to the ancestral adults of the 
Gifferent groups to which they belo In the abstract the 
—s 1s added that Volvox and Eudorina are trite inter- 
¢ forms entitled to be called Mesozoa or Blastrea. The 
author's conclusios bear directly on the results already ob- 


tained by Semper, Dohrn, and others 1n tracing the origin of the 
vertebrates to some worm-I:ke type.—Cretaceous eh pated 
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rocks of California, by George F. Becker. Doring a 
in ‘ation of the Californian quicksilver deposita by she 
United States Geological Survey, the crystalline and serpentingid 
metamorphic rocks of the coast-ranges have been subjected to.an 
elaborate examination, Pending a complete report, a sum 
of the results ts given in the present paper, all detailed 
being deferred until final publication. The fieldework mas 
carried out by the author and Mr, H. W. Turner, the chemical 
analyses by Dr. W. H. Melville ; and the microscopical exambia- 
tions joint y by the author and Mr. Waldemar Lisdgren, The 
question of metamorphism has perhaps never before been studied 
under more favourable conditions: a solid basis has been ob- 
tained for further inquiry, while the results already secured are 
sufficiently defimte to form an important aid for the investigation 
of metamorphic areas in other geological regions. One im- 
portant result is the full confirmation of von Rath and Bischof’s 
views regarding the probable conversion of feldspar intoserpentine, 
There seems to be no doubt that the phenomenon occurs in 
the Californian coast-ranges where the feldspars are corroded 
externally, crachs widened irregularly and filled with serpen- 
tine, and in some cases elongated teeth of serpentine may be 
seen biting into the clear feldspathic mass_—‘It 15 smpossible to 
explain these and many similar occurrences, except on the sup- 
position that a reaction between some fluid and the feldspars has 
yielded serpentine. Quartz also, which is well known to be 
sometimes converted into talc, is in the same region transformed 
into serpentine —Arnold Guyot, by James D Dana. This isa 
biographical sketch of the distingaisbed Swiss naturalist, 
brought down to the year 1848, when he settled in the United 
States —On the determination of fossil dicotyledonous leaves, 
by Lester F Ward The writer offers some critical remarks 
on the views, and especially on the system of nomenclature, 
| advocated by Dr A G Nathorst of Stockholm ina paper on 
| fossil floras recently published by him in the Aotanss. hes 
| Centralblatt (xxvi, 1886) ~-Pseudomorphs of limonite after 
. pynte, by Erastus G Smith. It 1s shown that the common 
: hydrated oxides of tron generally referred to limontte are wn- 
' doubtedly alteration products of ferrous oxide, or decomposition- 
| products of other iron-bearing minerals. Their secondary 
| nature 1s clearly shown tn the various occurrences where crystal 
line form 1s yet retained, giving clearly defined pseudomorphs of 
ferric hydrate after the onginal mineral Arn interesting case 18 
described of such an alteration of pyrite into ferric hydrate, in 
which the crystalline form of the pyrite 1s sharply defined.— 
Influence of motion of the medium on the velocity of hight, by 
Albert A. Michelson and Edward W Morley. A series of 
important investigations are described, tencling fully to confirm 
Fizeau’s classical expenment of 1851, which proved that the 
luminiferous ether 1s entirely unaffected by the motion of the 
matter which it permeates — Note on the structure of tempered 
steel, by C Barus and V Strouhal The results are given of 
some experiments on the structure of steel, a full report on 
which will appear in Sudietin No. 35 of the U S. Geological 
Survey —Brookite from Magnet Cove, Arkansas, by Samuet L. 
Penfield. A description 1s given of a fine crystal of brookate 
from the collection of Prof. G J. Brush. It belongs to the 
variety classed as arkansite by C A Shephard. 


Bulletin de l’ Académue Royale de Beigtgue, March 6.-~Deter- 
mination of the direction and velocity of the motion of the solar 
system through space, by M P. Ubaghs. So far from bemg a 
constant quantity, the systematic aberration of the sun and its 
satellites was already shown to vary with lime in nght ascension 
and declination. It was also seen that, by taking into account 
this fact in studying the motion of the solar system, it mig 
possible to determine not only the direction and velocity of the 
motion, but also its extent and even the mean distance of the 
stars selected for the purpose of com . The author here 
undertakes to apply the principle to certain groups of stars of 
like magnitude, and although the results are not preapn uni. 
form, the agreement 1s sufhciently close to justify the 
that theory and practice are, on the whole, in harmony. 
direction of the motion has been somewhat accurately deter- 
mined, but the mean velocity pl goo the fraction ag al 
the mean radius of the earth’s orbit w appear to be 
than that usually attributed by astronomers to the motion of the 
solar system.—On the study of ‘arithmetical vos by M. E. 
Cestro, In explanation of the expression ‘‘arithmetical oven 
this young and profoundly orginal mathematician remarks that 
the systems with which is here occupied are constituted by 
numbers taken at hap-hacard, When such a system happens to 


x 


? 


ye capable. of gprs Marie in advance, it consti: , 

» fon an event (ss . By means of some ; 
extremely cult and subtle analytical transformations he 
arrives at « very general and remarkable formula, by means of 
which he solves with the greatest ease a number of curious arith- 
metical psoblems, such as: “‘ What probability is there that in 

any given division the most approximate quotient will be the ; 
t by default (far aéfaut)? What B ahiieralad 13 there 

tet, if an eger taken at hazard be divided by the sum of two — 
other integers taken at hazard, the quotient by default will be an 
odd number ?”—On the oxidation of hyd onic acid under the 

influence of light, by M, Leo Backelandt. This paper deals with | 
the enon observed by the author, that concentrated pure 
hydrochloric acid exposed to the action of sunlight in a badly- 

stopped flask after some time turns yellow, and emits an odour of | 
chlorine. The change is shown to be due to a process of oxida- 

tion, the atmospheric oxygen consuming the tab of the 

n deshegipet acid and liberating the chlorine. Under analogons | 

um tances hydriodic acid acts in the same way, liberating | 
its 1odine.—-Notes on the rocks of Kantavu Island, Fy: Archi- 
,» by M A. Renard. The author deals mainly with the 
andesites of the port of Kantavu, where they assume a columnar 
disposition,——Examination of the objections made by M Hira 
inst the kinetic theory of the gases, by M R_ Clausiu:. 
hile admitting the general care and accuracy with which 
M. Hurn has conducted his extensive expenments, the 
author argues on theoretical grounds that they are in no 
way opposed to the now generally accepted kinetic theory 


Rendiconts del Reale Istituto Lombardo, April 15 —On the 

rmanent magnetism of steel at various temperatures, by Dr 

. Poloni. In this paper, which 1s supplementary to the two 
memoirs published by the author in 1878 and 1882, several in 
teresting experiments are described with a series of magn-ts 
subjected to the action of heat with.n the limits of 15° and 300° 
C —Note on a new acid isomerous with aspartic acid, by Prof 
G Korner. The formula of this acid, which the author pro- 
poses to name a-iso-aspartic or @ amido-tsosuccinic acid, 1s— 


CH, 


| __CO,H 
y NH 


CO,H 


Riusta Scrcntifico-Industrial, April 15 —A new method of 
measuring the thermic expansion of solid bodies, by Prof Filippo 
Artimim. The author describes an ingenious apparatus which 
he has constructed for the purpose of determining with sufficient 
accuracy the increase m the linear dimensions of solids, denved 
from the internal motion communicated to matter by thermic 
energy 
April 30-May 15 —-On the real atomic heat of simple bodies 
in the mechanical theory of heat and the formulas relating to it, 

Prof, Alessandro Sandruce:, In Hirn’s ‘‘ Mechanical Theory 
of Heat” the expression real alomuc heat Baers to the pro- 
duct of the atomic weight @ of a simple body by its absolute 
calorific capacny A; and it shown that this quantity should be 
independent of temperature, and equal and constant for all 
existing simple bodies , but the deductions are established inde- 
pendently of any hypothesis on the nature of heat. Prof San- 
drucci now inquires whether, given a certain hypothesis on the 
nature of heat, and determining the physical concept of rea/ 
atom: heat n seid hypothesis, 1t might be possible to obtain 

and numerical results equal, or very nearly equal, to 

ose already found by Hirn —On a new saponiferous plant, by 

Prof. G. Licopoli. To the Suponaria offcinalss, the Qusllaja 
Sct parting a ey ciuet lants of i s class Prof. Licopali 
s the Anterolobiusm wva, Martius, which 1s widel 
diffused throughout South Brazil and Unigiay.: . 


SOCIETIES AND ACADEMIES 
Lonpon 
Royal Society, May 20,—* On the Lifting Power of Elec- 


ae the Magnetisation of Iron.” By Shelford 
rom 
Tf tn electro-magnet be excited by a gradually ...n0 


a limit is soon reached beyond which the ratio 


189 


aS power ee ae ee et ee 
rapidly smaller ; it has genesally been assumed that 
ratio continues to diminish indcGnitely, so that an infinite current 
would not impart to a et much greater lifting power than 
that which it possesses when an a’ to ‘‘sataration” is 
first indicated. Joule estimated that the attraction would never 
be as much as 200 Ibs. per square inch of sectional area, and, 
much later, Rowland assigned 177 Ibs. square inch, or 
sa grms, per square centimetre as the limit for iron of good 
uality, 
: Having reason to daubt these conclusions, the author made 
some experiments with an iron ring cut into two equal 
each of which was surrounded by a coil containing nearly roo 
turns of insulated wire When one-half of the ring was 
as an electro-magnet, and the other half as an armature {ao 
current being passed through its coil), the weight supported was 
with a current of 4°3 amperes 13,100 grms, and with 6°2 
amperes 14,209 grms , per square centimetre of surface. The 
hfting power therefore exceeded that which had been previously 
considered the greatest possible ; nor was there any indication 
that a limit was being approached. But it was of greater in- 
terest to observe the effects produced when Jot portions af the 
ring were brought under the influence of gradually increasing 
currents, the conditions then being nearly the same as in Row- 
lind’s experiments. It was found that wien the magnetic force 
had cocked so CGS units, at which point the weight aus- 
tained was about 10,000 grms per square centimetre, the 
off in the rate of increase of the lifting power was well mar 
And it continued to diminish until the magnetic force was 2 
units and the weight supported 14,000 grms But from 
point the magnetising current and the weight that could be cas 
tncreased in exictly the sam: proportion, and continued to dg 
so until the magnetic force had been carned up to 585 wnrta, 
when the experiment was stopped, the maximum weight 
ported having been 15,905 grms a square centimetre, or 
229 3 lbs. per square mch Detailed results are given in *h~ 
first and second columns of the table A curve plotted with 
the magnetic forces as abscissz, and the weights lifted as ordi- 
nates, becomes, when the magnetic force 1s greater than 240 
units, a sensibly straight line inclined to the horizontal axis. — 
It occurred to the author that these results might be applied 
to the investigation of the changes of magnetisation which carse- 
spond to changes of magnetic force For 1f W= the gros, 
weight ay males per square centimetre, // = the 
force, and the magnetisation, then for the divided mng 






. 


— 
— 


and by giving to W and XH the values found to corres it 
becomes possible to find corresponding values of A and 1. 
These are contained in the first and third columns of the table, 
When / has exceeded about 200, the ratio of J to AH no 
continues to diminish, and the curve expressing the relation 
between them apparently becomes a straight line. Were the 
experiment carried much further, a tendency to a limit woeld 
probably be indicated, but if there 1s one it must be cone 
siderably higher than it 1s ena behheved to be. ae 
If & denote the susceptibihty, w the permeability, and 8 the 
magnetic induction, then / = 4&4, w= 1 + gxk, and B = vA, 
Hence the values of 4, ¢, and B corresponding to different 
values of 4 can be found, and are given in the table. 
figures in the last two columns are of great interest. Row- 
land, in order to exhibit the results of his well-known experi- 
ments in the form of a curve which (as he believed) would be of 
finite dimensions, plotted the values of w as ordinates against 
those of 8 as abscisse The curve of » thus obtained, after 
reaching a maximum for # = 5000, fell rapidly and in an almost 
straight line towards the horizontal axis. ing that the 
line would continue to be straight until it actually met the ania, 
Rowland concluded that the maximum of magnetic induction 


was about 17,5co units. 

he the Tac rae force — in Rowland’s 
ments was only -S. units ; imaginary 
curve, therefore, corresponds to values of Heung fom 6g 
mfinity. A part of this exceedingly wide gap is by the. 


author's te, in which Z reaches 585 ; and if the values 


of wu and & given in the tahle are pl the curve will 
fonnd (after a descent) ta Aad coand extn hee ee hand 
of Rowland’s i becoming, whea 2. 


tions, 
19,8.0, almost parallel to the axis of 3. 


= 


t60 


The generally-accepted ideas as to the limits of magnetisation 
and magnetic induction therefore need modification. = 


Tasue (Abstract) a 
39 2210 587 1§I‘o 1899°1 7390 
5°7 3460 735 1289 1621 3 9240 
All 7 a 1083 61'2 770'2 13630 
2 92! 1197 397 00° 1§100 
78 13550 1337 17°! 216 § 16880 
208 13810 1452 70 88 S 18470 
427 151301504 453 19330 
585 15905 1530 339 19820 


May 27.—‘‘On the Relation between the Thickness and the 
Surface-tension of Liquid Films.” By A. W Reinold, M A., 
F R.S, Professor of Physics in the Royal Naval College, 
Greenwich, and A. W Rucker, M A, F.R.S 

Plateau, Ludtge, and van der Mensbrugghe have investigated 
experimentally the relation between the thickness and surface- 
tension of thin films. None of these observers, however, have 
used films thin enough to show the black of the first order of 
Newton's colours. The authors have therefore made a careful 
comparison of the surface tension of black films with that of 
coloured films, the thickness of which was from 10 to 100 times 
greater. The principle of the method 1s the same as that 
utilised in Ludtge’s experiments The imtenors of the films to 
be compared are connected, and the relation between their 
surface-tensions 1s deduced from measurements by which their 
curvature 1s determined In the authors’ experiments a cylmn- 
drical film was thus balanced agaist another, which, though 
sometimes cylindrical and sometimes spherical, was imtially of 
the same curvature as itself. The necessity for this arrangement 
arises from the fact that the authors’ previous observations have 


shown that a cylindrical film thins to the black of the first order 
tmoore readily than one of any other form The fact that small 
changes in the forms of cylindrical and spherical films, attached 


to two circular rings, convert them into unduloids or nodoids, 
renders the mathematical theory somewhat complicated, but 
other considerations have been made to give way tu the necessity 
of obtaining films which readily yield the black. 

Preliminary experiments were instituted to test the observa- 
tions of Ludtge and van der Mensbrugghe as to difference of 
surface-tension between two films, one of which had been 
formed more recently than the other. These experiments 
showed that when one of the films was kept thick by supplying 
liguid to its upper support (flooding), while the other was 
al to thin, a considerable apparent difference of surface- 
tension was obtained Before, however, this could be accepted 
as a trustworthy determmation of an actual difference of sur- 

ton, several possible sources of error had to be con- 
sidered. Thus, experiment shows (1) that the fact that 
the thicker film displays the greater surface-tension cannot 
be atinbuted to any peculanty of the apparatus or mode 
of thickening adopted; (2) that it 1s not due to the weight of 
the thicker film ; and (3) that only a small part of the observed 
difference can be ascribed to any slipping of the film over the 
liquid attachments to the solid supports. 
cause of the phenomenon cannot at present be assigned 
with certainty Pethaps many causes are at work Reasons 
aye given for the conclusion that it 1s merely an instance of the 
difficulty which many observers have found in preserving a liquid 


surface pure. 

On the assumption that the rapid change in the surface-tension 
of a newly-formed film 1s not due to its thinning, but to a dis- 
turbing cause, attempts were then made to eliminate this cause, 
or reduce it so a5 to compare films of very different thicknesses. 

Two methods of attacking the problem were carned out. In 
the first the ure was as follows :-—-The diameters of two 

ms were measured when they were in the same 

state ; an electric current was up one of them in order to 
thicken it ; and then, after a sufficient length of time had elapsed 
for the direct effect due to the disturbance produced by the 
t to pass off, the diameters were yee measured. By this 

it was possible to compare two films, one of which was 
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nearly all black, while the other displayed a little black dnd the 
colours of the first and second ord films were then 
allowed to thin, and assuming ( i 
observations of the authors) that that which was 

remained in a constant state, any change of diameter which took 
place, as the coloured film became black, could be observed. 

In a second of expernments a cylinder was balanced 
against a sphere, @ spherical film thins more slowly than a 
bce a comparison between a thick film (sphere) and a 
black or partially black film (cylinder) could be made withont 
having recourse to an electric current, and greater differences of 
thickness were obtained than in the earlier observations. 

The differences of surface-tension measured in these observa- 
tions were very small. They never exceeded 1'5 per cent., and 
the black films were sometimes more and sometimes less 
than the thicker films with which they were compared. There 
was no evidence of any regular change in the suriace-tension as 
the thickness diminished, and the average difference between 
the tension of the black and coloured films as deduced from 
fifteen experiments was only o 13 per cent. 

The general result of the inquiry, therefore, appears to be 
that when the black part of a soap-film forms in the way, 
spreading slowly over the surface, no eudence of any change tn 
surfacetension dependent on the thickness of the film is 
by a divect comparison of the tensions of thin and thick films over 
@ range of thickness extending from 1350 to 12 wuallonths of a 
mullimetre. 

This conclusion 1s based upon a method of experiment by 
which a change of 4 per cent. in the value of the tension must 
have been detected, had it existed, and upon fifteen independent 
comparisons of the tensions of black and coloured films. 

The authors next discuss the bearing of their observations 
upon the question of the magnitude of the so called ‘‘ radius of 
molecular attraction "' They point out that if the mere equality 
in the surface-tenstons of thick and thin films 1s to be considered 
conclusive, they have accumulated much stronger evidence for 
the statement that the radius of molecular attraction 1s Jess than 
half the thickness of a black film, :¢ <6 x ro“6mm_ than 
Plateau produced for the assertion that §9 X 10°@'mm is a 
superior limit to its magnitude. They are, however, unwilling 
to draw this conclusion from their experiments until an explana- 
tion 1s forthcoming in harmony with it, of the apparent dis- 
continuity in the thickness of the film which always (except 
under very special circumstances) occurs at the edge of the 
black. 

They are themselves inclined to look upon the sharp edge of 
the black ax evidence of a change in surface-tension due to the 
tenusty of the film, and to regard the result of their experiments 
as fixing a superior limit (o § per cent ) to the difference of the 
tension of the black and coloured parts. 

As no explanation of the discontinuity at the edge of the 
black has (as far as the authors are aware} ever been put for- 
ward, they conclude by a suggestion which, though no doubt of 
a speculative character, may serve to draw attention to a subject 
which ts they believe of considerable interest. ; 

They show that the mam facts to be accounted for, viz. the 
discontinuity, the uniform thickness of the black, the wide 
variations in the thickness of the part of the coloured film which 
1s 1n contact with the black, and the equahty in the surface- 
teasions of the black and coloured films, could be explained if it 
were proved that the surface-tension has a critical value when 
the thickness 1s somewhat greater than 12 X 107° mm. 

The ibility of the existence of such a critical value has 
been pointed out by Maxwell (Zncyel Arid , art. ‘‘ Capillarity”). 
It would be explained by the assumption frequently made in 
discussions on the nature of molecular forces, that as the distance 
between two molecules diminishes, the mutual force between 
them 1s alternatively attractive and repulsive. 


June 1o—‘*On some New Elements in Gadolinite and 
ee a Spectroscopically.” By William Crookes, 
F.R.S., V.P.C.S. 

The recent discovery by my distinguished friend M. de pe 
baudran (Comptes venduz, cii., P aos. May 3, 1886) of 
existence of a new element which he Dysprosium, mak_ -- 
unadvisable - my part ass rapa arene a ee 
research, to delay any longer the announcement ol some 
results I have obtained during the fractionations of the samarskite 


and gadolinite carths. 


Any ¥ tos 
Fuente. t?,. 1886] 
“h 
+ J wht first take the earths which give ea acrggag. aes when 
chiefly at the higher end, beginaing with didytaium and proceed: 
at or end, wit ymium . 
chrough samarium, holmium, &c., to erbium, i ae 
the least basic. The earths which give phosphorescent spectra 
chiefly occur at the lower end, but each group overlaps the other ; 
for instunce, yttria occurs above erbia. 

One of the highest of the absorption-spectrum earths 1s 
didymia, The spectrum of didymium, as generally met with, 1s 
well known, and 1s given in my paper on “ Radiant Matter 
Spectroscopy: Part 2, Samarium ” (par. 135). 

It has long been suspected that didymium is not a simple body, 
and in June 1885 Dr C. Aner announced that by a series of 
many hundred fractional crystallisations he had succeeded in 
splitting up didymium into two new elements, one giving leek- 
green salts and the other rose-red salts. The green body he 
called Praseodymium and the rose-red Neodymium, I have not 
found that my method of fractionation gives a decomposition 
similar to this , probably didymium will be found to split up in 
more than one direction, according to the method adopted , but 
by pushing the fractionations at the didymzum end of the series 
to a considerable extent, a change gradually comes over the 
spectrum. At the lower end the earth gives an absorption- 
spectrum such as 18 usually attributed to didymium, but with no 
trace of some of the bands in the blue end, the one at A 443 
being especially noticeable by its absence The mtermediate 
earths give the old didymium spectrum, the relative intensities of 
some of the bands varying according to the position of the earth 
in the series, the band 443 becoming visible as the Ingher end 1s 
appronciee The highest fractions of all give the band 443 one 

the most prominent in the spectrum, bemg accompanied by 
other fainter bands which are absent in the lowest didymium 
apectrum 

I now come to a branch of the subject which promises to 
yield results even more fruitful than those given by the exammma- 
tion of absorption-spectra + I refer to the spectra yielded by some 
of the earths when phosphoresced sr vacuo. This method 
has been so fully explained before the Royal Society, in my 
papers on ‘‘ Radiant Matter Spectroscopy,” that I need not 
repeat it. 

n my Bakenan Lecture on Yttrnum (Pés/ Zrans, Part 3, 
1885) I described the phosphorescent spectrum of this earth, and 

ve a drawing of st. In the Samarium paper I gave a similar 

escription and drawing of the samarium spectrum, and also 
described and illustrated some anomalous results obtained when 
yttria and samaria were mixed together. Under the conditions 
descnbed in the paper a sharp and brilliant orange line made sts 
appearance, which at that tzme seemed as if 1t belonged to the 
samanum spectrum, and was only developed in greater intensity 
by the presence of yttna This explanation, however, did not 


satisfy me, and I called the hne (A 609 = + 2693) “the 


anomalous line,” mtending to retum to it at the first opportunity. 
T have since further investigated the occurrence of this lane, with 
more than usual good fortune in the extent and importance of the 
new facts thereby disclosed 

Systematic fractionation was camied on with the portions of 
the general series giving the strongest appearance of line 609, 
an tat soon became apparent that the line closely followed 
saiiarium. The presence of yttna was not ne to bring :t 
out, although by deadening the brightness of the other bands it 
was useful, not seeming to affect the hne 609. Several carcum- 
stances, however, tended to show that although line 609 accom- 
pamed samarium with the utmost pertinacity, it was not so integral 
® part of its spectrum as the other red, green, and orange lines. 
For instance, the chemical as well as physical behaviour of these 
line-forming bodies was different. On closely comparing the 
spectra of specimens of samana from different sources, Ime 609 
varied much 1n intensity, in some cases being strong and in 
others almost absent, The addition of yttnia was found to greatly 
deaden the red, orange, and green lines of samanum, while yttna 
had little or no effect on the line 609 ; again, a little Lime enturel 

line eae it brought out the samarium lines with 
vigour. attempts to separate line from 

tamarium, and those c portions of the sastarskite ae 
it chiefly concentrated, resulted in sufficient success to show me 
that, bape time enough and an almost inexhaustible supply of 
material, a separation would not be difficult. 

But what was then practically impossible to me, restricted with 
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limited time and means, Nature has succeeded in effecting in the 
most perfect manner. I had been working on samarskite, and 
many observations had ied me to think that the proportion of 
band forming constituents varied slightly in the same earth from 
different minerals, Amongst others, gadolinite showed indies- 
trons of such a differentiation, and therefore I contmued the work 
on this mmeral. Very few fractionations were necessary to show 
that the body giving line 609 was not present in the gadolinite 
earths, no admixtures of yttria and samana from this source 
giving a trace of it It follows, therefore, that the body whose 
phosphorescent spectrum gives line 609 occurs in samarekite, but 
not in gadolinite ; thus it cannot be due to samanum, yttrium, 
or a mixture of these two elements, the only other probable 
alternative 1s that the source of this Ime 1s a new element. 

Chemical fractionation 1s very similar to the formation of a 
spectrum with a very wide slit and a succession of shallow prigms. 
The centre portion remains unchanged for a long tsme, and the 
only approach to purity at first will be at the two ends, while a 
considerable series operations 1s needed to produce an 
appreciable change in the centre. 

uring the later fractzonations of the gadolinite earths another 
set of facts, formerly only suspected, have assumed consistent 
form The spectrum bands which hitherto I had thought belonged 
to yttria soon began to vary in intensity among themselves, and 
continued fractionating increased the differences first observed. 
It would exceed the limits of a preliminary note were I to enter 
mto detatls respecting the chemical and physical reasons which 
lead me to the definite conclusions I now bring before this Society. 
More than 2000 fractionations have been performed to settle this 
single point, I will content myself with stating the results. The 
earth hitherto called yttria appears to be a highly complex body, 
capable of being dissociated into several simpler substances, each 
of which gives a phosphorescent spectrum of great simplicity, 
consisting for the most part of only one line 

Taking the constituents in order of approximate basicity (the 
chemical analogue of refrangibilsty) the lowest earthy constituent 
gives a violet band (A 456), which I have reason to believe belongs 
to ytterbia Next comes a deep blue band (A 482); then the 
strong citron band (A 574), which has increased in sharpness till 
it deserves to be called a hne ; then come a close pair of greenish- 
blue hnes (A §49 and A 541, mean 545) ; then a red band (A 619), 
then a deep red band (A 647), next a yellow band (A 597), then 
another green line (A 564) , this (in samarskite yttria) 18 followed 
by the orange line (A 609) of which I have vareg f A eee : and 
finally, the three samarium bands remain at the highest part of 
the series. These for the present I donot touch, having my hands 
fully occupied with the more easily resolvable earths, 

In the Comptes rendus for Apnl 19, 1886, M. de Boisban- 
dran announced to the Academy that M. de Marignac, the 
discoverer of Ya, had selected for it the name Gadohnium. In 
February last I gave a short note on the earth Ya (Proc. Roy. 
Soc , No 243, February 1886, and NaTuss, vol. xxxiii., p, 525) 
in which I descnbed its igi eae i 8 agreemg 
exactly with that given by Ya of M. de Marignac’s preparation). 
Referring to my paper it will be seen that Ve is com of the 
following band-forming bodies —(451), (549), (564), (597)s (609), 
(619), together with a little samarium. Calling the samarium 
an impurity, it is thus seen that gadolinium is composed of at 
least four cies pid chase The oor hes green lines (A 541 and 
A 549, mean 545), the strongest feature 2n its swede 
he saben as Ge vactenstie of gadolimum: the other hnes are duc 
to pig a erie or ree by ahsorpti 

A hitherto unrecogn in spectrum by a’ ol 
or phosphorescence 1s not of itself definite proof of a new ele 
ment, but af it 1s supported by chemical facts such as I hay 
brought forward there 1s sufficient promd face evidence that 
new element is present. Until, however, the new earths a 
separated 19 sufficient punty to enable their atomic weights to | 
approximately determined, and their chemical physic 
properties observed, I think it 1s more prudent to regard them 
elements on probation. I should therefore prefer to 
them provisionally by the mean wave-length of the d 
band. In this I am following the plan adopted by sstronom: 
in naming the minor planets, which are by a nom! 
eaciled bP i line. If, however, forthe sake of easier discuss 
among chemists a definite name is thought more convenient 
wall follow the plan frequently adopted m such cases, and p 
ee these bodies as shown in the follow 

pene 
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Position of limes | lengthof Provisional 
in the spectrum band or line aime Probability 
Absorption-bands 443 Da New. ¢ 
in vielet and 451°5 Sa Dysprosium. 
blee , : 475 SB ew. 
aa _ 6 Sy Ytterbi 
t 4 tterbium. 
Deep blue $e Ga New. 
Greenish - blue 
(mean of a 
close pair 545 Gs Gadolinium 
Green 564 Gy New. 
Citron 574 G6 New. 
Yellow 597 Ge New. 
Orange 609 $8 New 
Red , 619 G¢ New 
Deep red . 647 Gr New 
The imitial letters D, S, and G recall the origin of the earths 


respectively from Didymium, Samarskite, and Gadolinite, 


Geological Society, May 26.—Prof.] W Judd, FRS, 
President, in the chair —John Allen Brown was elected a Fellow 
of the Society —The following communications were read :— 
Farther proofs of the pre-Cambman age of certain granitoid, 
felsitic, and other rocks in North-Western Pembrokeshire, by 
Henry Hicks, MD,FRS,FGS,_ In this paper the author 
Bre the results obtatned by him during a recent visit to North- 

est Pembrokeshire He stated that he had further examined 
some of the sections referred to in his previous papers, as well 
as others not there mentioned, and that he had obtained many 
additional facts confirmatory of the views expressed by him in 
those papers. The Lower Cambrian conglomerates and grits, 
he said, contained pebbles of nearly all the rocks im that area 
which he had claimed as of pre-Cambrian age , and the frag- 
ments of the granitoid rocks, the felsitic rocks, the halleflintas, and 
of the varions rocks of the Pebidian series which he had found, 
showed unmistakably that those rocks had assumed, in all im- 
portant particulars, their peculiar conditions before the fragments 
were broken off. Moreover, he stated that there was abundant 
evidence to show that the very newest of the pre-Cambrian rocks 
%f the aréa had been greatly crushed, cleaved, and porcellanised 
before any of the Cambnan sediments were deposited , hence 
he maintained that there was in the area a most marked uncon- 
formity at the base of the Cambrian At Chanter’s Seat, near 
St David’s, he found that the Lower Cambnan gnts and con- 
glomerates were, in parts, almost wholly made up of fragments 
of characteristic varieties of the granitoid rocks which form the 
Dimetian ridge near by The so-called gramte of Brawdy, 
Hayscastle, and Brimaston, he said, there was good evidence to 
show, was probably of the age of the gramitoid rocks of St. 
David's. mass of so-called gramte near Newgale, he 
stated, was composed of rhyolities and breccias, undoubtedly of 
pie-Cambrian age. The Roch Castle and Trefgarn rocks, he 
stated, could not possibly be intrusive in Cambrian and Silurian 
strata, but belonged to a senes of pre-Cambnan rocks He 
referred to the important evidence bearing on the age of these 
rocks given in a paper communicated to the Society, since his 
last was read, by Messrs Marr and Roberts. These 
anthors showed that in a quarry near bia, oa Bridge a Cam- 
brian conglomerate, overlain by Olenus-shales, 1s to be seen 
on the eroded edges of the Trefgarn series. The author 
exam this section lately, and obtained from the conglomer- 
ate some very large pebbles of the characteri-tic rocks called 
hiilleflintas, and of the ash-bands, both of which are found 1 
site in the g He therefore maintained that there was the 
most ample evidence to show that there was a great group 
of pre-Cambrian rocks exposed in North-West Pembrokeshire, 
and hence that he had proved conclustvely that Dr. Gerkie's 
views in regard to these rocks, as given in his paper and more 
recently in his text-book, are entirely erroneous —On some 
tock-specimens collected by Dr. Hicks m North-Western Pem- 
brokesture, by Prof. T. G. Bonney, D Sc., LL D., F.R.S, 
F.G.S. The author stated that he had examined microscopically 
@ series of specimens collected by Dr Hicks, and com 
them with those described by Mr T. Davies, in vol xi. of the 
a : “tournal, and with some 1n his own collection. He 
agreed with Mr. Davies’s conclusions in all important matters. 

Chanter’s Seat conglomerate contained many grains of 
quartz and felspar, curiously like those minerals in the so-called 
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, together with numerous small rolled fragments, about 
® quarter of an inch in diameter, exactly resembling tie fiers * 
grained varieties of that reck, besides of felsite, similar t 
some which occur in the St. David's district, quartzite, 4 quarte- 
achist, and an argillite. The rocks in sstx in the Trefgarh quarry 
were indurated trachytic ashes, together with the curious finty 
rock which was the most typical of the so-called juitlefintes, 
One of the pebbles from the overlying conglomerate perfectly 
corresponded with the last-named rook ; others arpeeres to be 
most probably from an altered trachytic ash, differing only 
varietally from those ss sefs After prolonged examination 
of this ‘‘halleflinta” of Trefgarn and the similar rocks from 
Roch, he was of opinion that while it was possible that some 
speamens might be altered ashes, most of them were oneal 

yolites or obs:dians, devitrified, and then silicified by the 

sage of water which had contained silica in solution. The 
Trefgarn group obviously could not be intrusive in the Lower 
Cambrian, and it was extremely improbable that the Roch 
Castle series was newer than the faseanent conglomerate of that 
district. The roceaete gramtoid rock might be a granite, but at 
any rate it presented considerable resemblance to the ‘ Di- 
metian ” It was therefore evident that the Cambnan conglo- 
merate of St David's was formed from a very varied series of 
rocks, some of them much older than it, and that the Dimetran 
could not be intrusive in it. Moreover, even if the Dimetian 
should be proved ultimately to be a granite, and the core of a 
volcano which had emitted the rhyolites, sufficient time must 
have elapsed after its consolidation and prior to the making of 
the conglomerate to remove, by denudation, a great mass of 
overlying rock Hence, whatever its nature, it was pre- 
Cambrian,—On the glaciation of South Lancashire, Cheshire, 
and the Welsh border, by Aubrey Strahan, F G.S, H.M. 
Geological Survey By permission of the Director General, 
The author stated that 1t may be concluded that (1) the strise on 
the English and Welsh sides respectively, while showing varta- 
tions among themselves, by a marked preponderance in one 
quarter of the compass, indicate a direction of principal glacia- 
tion, this direction being on the English side from about 
NN W., and on the Welsh from about ES & (2) The direc- 
tion of glaciation in both districts agrees very closely with that 
of the transportation of the drift, but 1s only locally influenced 
by the form of the ground. (3) Ihe strie are by no means uar- 
versal, but are found almost exclusively in connection with those 
beds in the drift which contain evidence of the actual presence 
ofice The striz are not such as can have been produced by 
valley-glaciers , they go across and not down the valleys, nor 
are there any moraines The marine origin of the dnifts 1s indi- 
cated by their well marked stratification as a whole, by the 
alternations of well-washed sands and gravels with the Boulder- 
cays and by the occurrence through all the beds of manne 
shells 


Royal Microscopical Society, May 12,—The Rev. Dr. 
Dallinger, # RS, President, in the chair —The President re- 
ferred to the death of Dr J Matthews, a member of Council, 
and a resolution of sympathy and condolence with the family 
was adopted —Mr J Mayall, jun., exhibited and described a 
new pattern of the radial microscope by Mr. Swift, in which a 
rack was added to the arc, and a removable mechanical stage 
provided by which the object was chpped without any inter- 
mediate plate—Mr J PD [lirst’s communication was 
referring to the report in the Journal of the Royal Society of 
NS Wales, attributing to him the view that a highly refractive 
mounting medium enabled objectives of small aperture to com- 

te in resolution with wide angled oil-immersion objectives, 

r Hirst expimoed that the report was so worded as ta 
convey a totally erroneous impression of what he claimed, 
which was only that the highly refractive mediam would render 
difficult test diatoms so easy toa good high angled water lens 
that the superiority of the oil-immersion objective will not “be 
apparent, exeept under the very deepest eye-pieces.—Mr. C. D, 
Ahrens’s paper, on a new polarising prism, was ; also : 
Thompson’s letter in commendation of it as unrivalled for usé 
as a polariser, having flat ends, wide angle, and absence of 
distortion or coloured fnages —Dr Sternberg’s paper on Aficre- 
coceus pasteuri wes read, in which he called attention to the 
characters which distinguish it in a very definite manner from the 
microbe of fowl-cholera, it differing from the latter, not only in 
its m , but in the fact that it is not fatel to fowls. —Mr. 


F, H, Evans'exhibited some bomesterog-sehs produced by the 
Woodburytype process from nogetives by himself, and se lie 
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gisss for lantern illustration. They were shown upon a 
pomable screen by Mr. G. Smith of the Sciopticon Co. Mr. 
vans claiysed that he had been more than ordinarily successful 
ja overcoming the chief difficulty m the matter, that of obtaining 
gach a focus as would properly represemt the various planes of 
pobirhae avant and this without loss of natural effect The 
objects ted comprised Diatoms and Desmids, Foraminifera, 
Polycystina, star-fishes, sections of peru es insect prepara- 
tions, animal parasites, and anatomical vegetable sections, 
the remarkable clearness of most of the photographs calling 
forth frequent favourable comments from the Fellows present. 


Entomological Society, June 2.—Mr R. McLachlan, 
F.R.S., President, in the char —The following gentlemen were 
elected Fellows, viz. Mr C. Baron-Clarke, MA,FRS., Mr. 
Dannatt, Mr. H. Wallis-Kew, Mr. J. P. Mutch, Mr. B W. 
Neave, Mr. A. C. F. Morgan, and Mr. W. Warren, M A.— 
Mr. Stevens exhibited an example of Heydenza_auromaculata, 
from the Shetlands, a species new to Britain —Dr. Sharp exhi- 
bited certain specimens of Stafhylnida, specially prepared and 
placed in cells of cardboard, sealed 2 with layers of bleached 
shellac —Mr Billups exhibited Ac/eorus /uridus, Ruthe, a 
$ of /chnenmonsdic new to Bntain —Mr W. White exht- 
bited cocoons of Crrura uinula, and made some observations as 
to the mode by which the perfect insect escapes from these solid 
structures, e thought that formic acid secreted by the insect 
was a probable factor in the operation The question of how 
the parasitic /chneumonide and Diptera escaped from these 
cocoons was also raised, and the President, Baron Osten-Sacken, 
Mr. Waterhouse, and Prof Meldola, made remarks on the sub- 
ject.—Mr, Ehsha exhibited ving larvee of Geometra smarag- 
darra, from the Essex marshes He also exhibited the singular 
paper of 4, denietiee —Mc Howard Vaughan exhibited a long 
series of Feronea hastana, showing the mnumerable vanetses of 
the species. He also exhibited, on behalf of Mr Sidney Webb, 
of Dover, an interesting senes of Ciaria suffumasa, and read 
notes on the vanities of this species, communicated by Mr, 
Webb Mr Jenner-Weir, Mr Waterhouse, Dr Sharp, Mr 
Distant, and Mr Stainton took part in the discussion winch 
ensued —Mr A G _ Butler commumecated a paper on new 
genera and species of Leprdoplera- Heterocera from the Au-trehan 
region, in which 21 new genera, and 103 new species were 
described —Dr Baly communicated a paper on uncharactersed 
species of Diabrotwa 
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Mathematical Society, June 11.—Dr R M_ Ferguson, 
President, in the chair —Mr. Alexander Robertson discussed a 
problem in combinations ~Mr John Alison gave a mnemonic 
for a group of trigonometrical formule.—Mr Fraser 
read a communication from Mr. George A Gibson on integra- 
tion by parts and successive reduction 
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Academy of Sciences, June 7 —M. Jurien de la Graviere, 
President, in the chair —Remarks on the works of M Jean 
Clande Bouquet, by M. Halphen. To this notice 1s appended 
a list of the scientific wntings of the illustrious mathematician, 
who was born at Morteau, Franche-Comté, on September 7, 
1819, and died on September 9, 1885 —A new method of deter- 
mining the refractions of hght at all altstudes by means of the 
kaown value of one alone (continued), by M Loewy. The 
formulas are here given by which various refractions may be 
found after one has been determined hy the method already 
@enlainad — Cin the anes basse 1 be Tone nk ae ee determining the 
Wolf. The 
eee oe arumansea aan Gu Systéme 
Metrique” are here supplemented from fresh documents tracing 
the action of Lavoisier in determining the various standards of 
weight 1n the metrical system adopted by the French Govern- 
ment at the close of the last century --Heat of combustion and 
formation of the sugars, hydrates of carbon, and allied poly- 
atomic atoms, by MM Berthelot and Vieille. By ther new 
method the authors have at last succeeded in efecting complete 
combustion of the sugars by free oxygen, thereby correcting the 
determinations already obtained by Rechenberg with the chlorate 
of potash for mannite, dulcite, Jactose, saccharose, cellulose, and 
some other substances —-Fresh observations on the ammonia 
present in the ground, by MM. Berthelot and André. In reply 
to M. Schloeving’'s last note the authors deal with the interesting 
P oblets suggested by that chemist’s remarks on the laws regu. 
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ating the interchange of ammonia between the atmosphere and 
the earth. On the atomic weight and the spectrum of gereraniem, 


by M. de Boisbaudran. Under the mduction-spark a 
fine s ep of this element received from M. Winkler yields a. 
‘beautiful spectram with remarkably bnght blue and violet rays, with 


atomic weight 72 27. Germanium would therefore appear to hie, 
not between bismuth and antimony, as at first supposed, but 
between silicium and tin, hke the ekasilicium of Mendelejeff’s 
classification. Winkler had fixed its atomic weight provisionally 
at 72°75 —Note on the age of the Pikermi, Mount Léberon, 
and Maragha fauna, by M Albert Gaudry The autbor’s obser- 
vations induce him to refer this geological h rather to the 
Middle than to the Upper Terurary,—Researches on gelatine, by 
M P. Schutzenberger.—Influence of the anesthetic vapours on 
the living tissues, by M. R Dubois. The paper gives a descrip- 
tion of the action exercised by the vapours of chloroform, ether, 
sulphuret of carbon, and alcohol on the protoplasm of the animal 
and vegetable tissues. The action 1s regarded not so much as 
one of coagulation, as of substitution analogous to that obtained 
by Graham when studying the effects of ether, alcohol, &c., on 
the mineral colloidal hydrates —Observations of the comet c 
(1886) made at the Observatory of Lyons with the Brunner sax- 
inch equatorial, by M. Gonnessiat —Note on the lhodie, by 
M Hess.—Extension of the general law of solidification to 
thymo! and napthaline, by M F M Raoult The figures 0°61 
and o 64, here determined for these two substances, approach as 
nearly as possible to 0°62 given by the author’s general law of 
solidification announced some years ago —On a visual illusion 
and the apparent oscillation of the stars, by M. H_ de Parvilile. 
The phenomenon of the apparent motion of shghtly Mlumined 
bodies sn the midst of dark teas is here associated with that 
of the apparent motion of the stars known to the Germans 
by the name of Sternschwanken.—Action of the hydrogenated 
acids on vanadic acid, by M A _ Jhtte ~Action of the 
oxide of lead on the hydrochlorate of ammoma, by M F 
Isambert This reaction, which absorbs heat, 1 shown to be 
entirely analogous to a phenomenon of dissociation, and con- 
| trolled by the ordinary laws of dissociation —N ote on the molyb- 
date of cenum, by M. Alph. Cossa The form of this substance 
prepared by different processes by the author and M Dhidtrer, 
confirms the strict analogy of molecular structure between certain 
combmations of the metals of certe and the corresponding 
combinations of calcium and jead ~Note on a new alloy of 
aluminium, by M_ Bourbouze This useful alloy, consisting of 
1o parts tn and 1.0 aluminium, 1s white, and has rather a higher 
density (2 85) than the pure metal —On the presence of chole- 
ferme in some new falty substances of vegetable ong, by 
MM Ed. Hechel and Fr Schlagdenhauffen—On the presence 
of cholesterine in the carrot; researches on this direct prin- 
ciple, by M A. Arnaud ‘The cholesterme yielded by the 
carrot contains carbon, 83 90; hydrogen, 12 20, oxygen, 3°90 
It is insoluble in water, but very soluble in bo alcohol, in the 
sulphuret of carbon, chloroform, and oils 1t thus differs little 
from animal cholesterine, and ts absolutely identical with the 
substance derived by Hesse from the Calabar bean —Note on 
pilganine, the alkaloid of Lycopodiacea from Brazil, by M. 
Adnau, The piligan plant, which yrelds this principle, is a 
Ivcopod closely athed to the European Z Seago, and probably 
the vanety known in Brazil as Z Sasssusus. The extract 5 a 
re poison, soluble in water, in alcohol, and chloroform.—Re- 
searches on the vegetable development of the sugar beetroot, by 
M Aime Girard.—On the crystalline form of the pyrophosphates 
and hypophosphates of soda, by M. H. Dufet —On anthophyllite, 
an orthorhombic ampmbole with two prismatic cleava me 
(110) (seme = 125° about), and a third, 4° (010), by M. A. La- 
croix,——On the development of the elements of the gray cortical 
substance of the cerebral circumvolutions, by M. WV. 
On a chronometer with magnetic coupling, by M A. d’Arsonval. 
This 1s an apparatus constructed at the suggestion of M Brown- 
Sequard for the purpose of determimng the velocity of sensitive 
impressions transmitted through the spinal marrow in a normal 


—_ 


C menal 


or pathologic state.—Note on sacculine, by MY. The 
author replies to the objections recently urged by M. Gard 
agnor some of the results announced by bons on the evalation 
Q 


sacculine.~-On the internal air of insects compared with that 
of plants, by M. J. Peyrou.—On the stratigraphic structure of 
the Sierra Nevada and Sierra de Ronda, South Spain, by MM 
Ch. Barrois and Alb, Offret.—OQn_ the of the Central 
Tunisian region between Kef and Kamwan, by M. G. Rolland. 


—~On the genus Aornia, F. Roemer, one of the most charac 





[Fame t7.. 886 
Gohve 





The yellow 


164 , NATURE 
teristic fossil of the Kelm and Upper Devonian forma: the surrounding iron-containing streams, 
tions, by M. B, Renault. ‘| seemed to collect on the clay, and the browa on the sandebottom 
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Physiological Society, May 14.—Dr. Kossel’reported on 
experiments instituted by Dr. Raske in the chemical division of 
the Physiological Institute, under his superintendence, on the 
chemical composition of the brain of the embryos of horned 
cattle. The occurrence of definite chemical substances, for 
example, elastine, keratine, cerebrine, in altogether paves 
tissues, made it appear desirable to establish whether, during 
the process of development, the chemical composition or the 
morphological structure was the pnmary. Seeing that the brain 
of the em was very lymphatic, the composition and quantity 
of the lymph, which saturated all tissues of the embryo, were 
first ascertamed and subtracted from the collective mass. The 
values found in two brains were compared with the results of 
the chemical investigation of brains carned out a considerable 
time ago in the laboratory of Prof. Hoppe-Seyler. The in- 
vestigation referred to bad shown that the gray substance 
of the brain of full grown cattle differed essentially from 
the white substance. The gray sutstance, in the first place, con- 
tained but very little cerebrine, probably none at all ; the white 
substance, on the other hand, contained more than 9 per cent 
of the dry maternal. The gray substance was further distin- 

ished from the white by its less amount of cholesterine and 
its greater quantity of albumen and extractives In the defect 
in cerebrine, in the small amount of cholesterme, and in the 
copious supply of albumen and extractives, the brains of the 
embryos of horned cattle held exactly the same position as did the 
grey substance of grown-up brains. It was only in the quantity 
of lecithine and of salts that the embryonal brains demonstrated 
any difference from the gray substance. The embryonal brain 
was, therefore, very essentially distinguished from the white 
substance—a phenomenon in harmony with the fact that in the 
embryonal brain medullated nerve-fibres were not met with — 
Prof. Christian: handed in his book published last year, “‘ Zur 
Physiologie des Gelurns,” and added some statements in corro- 
boration of the view there set forth regarding the power of 
seeing on the part of rabbits after complete extirpation of 
Munck’s sphere of vision Prof Gudden and Prof Luciam had 
also, he said, found animals which after such o tons had 
yet the power of sight He sharply defined the difference 

ween Prof Munk and himself by saying that the former 
mintamed an animal must be totally blind after excision of 
the sphere of vision on both sides, whereas his own observa- 
tions allowed him to take up the position only that an 
animal after such an operation might get totally blind.—Dr 
Virchow communicated the results of the mvestigations carned 
out by Herr Canfield, in the Anatomical Museum, into the 
accommodation apparatus of a bird’s eye In order to get at 
a knowledge of the physiological process of accommodation 
in the highly developed bird’s eye, the anatomical substra- 
tum required to be gained. The investigation brought to hght, 
in port of fact, a very long series of differences in the arrange- 
ment and development of the different formations of the appara- 
tus situate between cornea, sclera, lens, and iris, among the 
different species of birds, great horned owl, owl, starling, dove, 
goose, and others. These differences the speaker illustrated by 
drawings, but no physiological explanation of them had yet 
been arrived at --Dr Gossels had made experiments regard- 
ing the secretion of nitrates through the urine in men and 
birds (duck and fowl), the nutriment administered having been 
in every case the same, nitrates being in some instances given, 
and also in some instances not given. By these experiments it 
was demonstrated that, in the case of animals secreting uric 


acid, a large part of the nitrates that had been partaken was again 
excreted, but that a stl] Jarger part disappeared in the body. 
As to what became of these latter mtrates, the speaker was not 


disposed to set up any hypothesis.—Prof. Zantz, referring to the 
latter point, observed that several years ago it had been noticed 
in his laboratory that, after partaking of nitrate of ammonia, 
animals exhaled free nitrogen. A part at least of the nitrates, 
therefore, in accordance with this observation, was decom 

in the body and reduced to free nitrogen. 


STOCKHOLM ae 

Geological Society, March 4.—Hr. C. W. Crongvirt gave 
an account ofthe formation of tron ochre im some little lakes in 
the province of Helsingland. The lakes drew their water from 


of the Iakes. A factory has been started for its utiieation.— 
ae yee B - ai beg ae of the ata zone of 
erica, main t this zone, wit peculiar 
sien Mier pati instances seemed to be the original 
¢cties subsequently appearing, did in America—-ea 
well as had been long known to be the ease in Scandivavia- 
occupy a al low place in the geological strata below the true 
Paradoxide slate.—Hr F. Tegrseus gave an account of his studies 
of the glacial formations on the Island of Gotbland, in the 
Baltic. He stated that blocks and drifts proved that the 
glaciers had first moved in a south-westerly and 
in an easterly direction. He had never found true ridges on the 
island, but certamly shore-terraces and terminal moraines.— Hr, 
E Svedmark exhibited a specimen of ar, ite sent by Prof. 
Norkenskjold, which contains the newly-discovered element 
germanium 
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MR, MINCHIN’S TREATISE ON STATICS 


A Treatise on Statics, wrth Applications to Physics. 
By G. M, Minchin, M.A. Vol. II. 3rd ed. (pp 512 + v1.). 
Clarendon Press Sernes. (Clarendon Press, Oxon, 
1886.) 


HIS new edition of this work has been separated 
into two volumes The first volume (351 pp), 
dealing with “ Equilibrium of Coplanar Forces,” aims at 
the standard of Undergraduate Honours ; it is noticeable 
for the frequent use of graphic methods and for a long 
discussion on funicular polygons (now forming so im- 
portant a help in graphic applications to engineering) ; 
this was published in 1884 The second and longer 
volume is a masterpiece of constructive skill in the 
adaptation of modern methods ; it 1s particularly notice- 
able for the introduction of the theory of screws and of 
astatic equilibrium, also for an extensive selection of 
excellent examples, and for the free use of hyperbolic and 
elliptic functions in solutions the reading required 1s 
thus considerable ; it 1s, in fact, intended for those who 
seek Honours The work 1s so much improved in this 
edition that 1t merits an extended notice The second 
volume 1s divided into only seven chapters, each of which 
is an essay on its special subject. The numbering of 
chapters and articles 1s continuous with Vol. I, whilst the 
pagination 1s distinct. 

Chapter XIII. (the leading chapter, 64 pp.) deals with 
Non-Coplanar Forces, and contains the usual propost- 
tions (16 pp) about compounding and resolving forces 
and couples, about resultants, equilibrium, and central 
axis: then follow (48 pp) the theory of screws, cylin- 
droids, complexes, and degrees of freedom , the construc- 
tions given forthe cylindroid are neat in one the surface 
1s traced by the blades of a pair of scissors, which open 
horizontally at a uniform rate, whilst the rivet falls 
vertically , this gives a vivid idea of the surface. 

Chapter XIV. (34 pp.) treats of Astatic Equilibrium, 
which 1s defined to be a balance amongst forces of fixed 
magnitudes and directions at defimte points of a body 
subject to displacement. This is treated by quaternions, 
the Cartesian method being found cumbrous. [tis shown 
that a system of forces can always be astatically balanced 
by a set of ¢hvee forces in any given directions (and even 
by three equal rectangular forces) applied at three points 
lying in a plane fixed in the body, and also by two 
forces if these points lie in a line, or by one force if they 
coincide (the general proof of all this 1s easy by ele- 
mentary methods), This subject has some practical 
application in electrical measurements, for which an 
astatic magnet-pair is much used, and in seismometry, 
for which it has been sought to make pendulums astatic 

for small displacements (see Milne’s new work on “ Earth- 
quakes,” p, 26). 

Chapter XV. (91 pp.) treats of Virtual Work. The 
term. “ work-coefficient” has here been with great ad- 
Vastage introduced to replace the lengthy and incorrect 
satin ““ generalised component of force.” Lagrange’s 
wntthed is treated of at length : its advantage is shown to 
Vx, RKAIV.-- NO, 869 
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consist in reducing all problems to the case wherein the 
displacements are independent, by introducing internal: 
forces to represent the constraints. One disadvantage is’ 
its undue length, most marked in simple cases, Another 
1s a decided risk of error in estimating the work of the 
internal forces ; instances of error due to this in Lagrange’s 
researches are shown, ¢g. the cases (1) of an inextensible 
surface wherein Lagrange assumes (incorrectly) that 
’dS = o fully expresses the inextensibility ; and (3) of an 
extensible surface wherein he assumes (incorrectly) the 
work of internal deformation to be simply proportional 
to dS; and (3) of an elastic wire wherein Lagrange over- 
looks the distortion A bref summary of Jellett’s re- 
searches on imextensible surfaces 1s ‘given, and it is 
shown that such a surface 1s quite determinate (atid there- 
fore not deformable) :f any bounding edge of 1t be fixed, 
except it be anticlastic or developable, which latter 
admit of deformation when certain edges only on them 
are fixed. The surface-tensions of hquid-films are in- 
vestigated (12 pp), and the expermmental way of pro- 
ducing several such forms 1s given, and their stability 
discussed. 

Chapter XVI (45 pp) On Strings and Springs.—The 
properties of strings 1n general, alsoon rough and smooth 
surfaces, are discussed, with some cases of the extensible 
string; next those of plane elastic rods and plane 
springs , lastly, those of a twisted wire (20 pp.): this last 
is important m electrometers. The interesting Anectic 
analogies are shown (1) of a plane elastic rod with the 
simple pendulum, and (2) of a bent and twisted uniform 
wire with a heavy mass moving about a fixed point, vis. 
that the differential equations in the analogous problems 
are similar. 

Chapter XVII (123 pp.), on Attraction, is divided into 
four sections. 

Sec. I (29 pp). On Attraction in General.—It is 
explained that the law of gravitation implies that the 
attracting particles must be very small compared with 
their distance Notice 1s most usefully drawn to this 
limitation several times in the sequel, ¢.z. it is shown that 
the Cartesian expressions seem: to give indeterminate 
attraction for very close points ; also that for attractions 
more rapid than 1/r* the attraction on an internal point is 
really infinite. 

Sec. I]. (40 pp). On Potential.—In the definition the 
usual idea of motion from infinite distance has been 
dropped, and the definition runs as the work done in 
bringing a tiny mass from a position of zero attraction, 
&c (not from infinity)> this 1s much better. The con- 
tinuity of the gravity-potential and of its first denvatives, 
the discontinuity of its second denvatives, the absence of 
maxima or minima thereof in empty space, and the insta- 
bility of equilibrium under gravitation to several masses 
are shown. The application of the method of inversion 
is given; and, amongst many examples, Thomson’s soly-. 
tion of the attraction of a spherical shell whose density . 
ec (distance)*, . 

Sec. III. (13 pp.). On Ellipsoids.—After the wssal 
investigation of their attraction, it is shown that the sur- 
faces of prolate and oblate spheroids are not equi- 
potential ; various problems interesting in the figure of 
the earth are given, 

Sec. I'V. (42 pp.). Spherical Harmonics.—Green’s equa- 

i 
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tien ts deduced and its consequences investigated, 
‘eapechilly m Iielping to find potential Spherical Har- 
‘Taanics octwpy the next thirty-two pages. The very con- 
‘eniett. and appropriate name “Laplacian” is here 
‘weeigned to the important “Laplace's coefficients”: by 
whalogy the name “ Legendrian” might well be applied 
© Legendre’s coefficients ; short terms of this kind are 
‘wéeful, and commemorate the inventors The usual de- 
velopments are given; the applications to symmetric 
bodies are interesting, ¢,g. a potential function (se. one 
‘such that Vv = 0), which 1s the potential of a sym- 
metric body for all points on its axis, 1s ¢4¢ potential of 
the body. 

Chapter XVIII. (103 pp), on Small Strains and 
Streases, is divicted into three sections 

Sec. I. (32 pp.). Small Strains, —This treats of the smad/ 
strains (changes of shape or size) of a body without refer- 
‘nce to their causes. It 1s shown that straight lines, 
planes, and parallels remain such, whilst spheres become 


elhpsoids, &c., and there 1s always one line of no rotation | 


at every point. It is also shown that every strain may be 
resolved into a pure strain and a rotation, and that the 
strain proper may be produced by three elongations, or 
by one elongation and a contraction all round an axis 
(this is called traction) Torsion 1s shown to be equiva- 
lent to shear, and shear to be equivalent to an extension 
and contraction, &c. 

Sec. I}. (22 pp ). Stress —This treat; of internal stress 
apart from concomitant strain The usual composition 
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hollow conductor screens its contents from outer slectnec 
disturbance ; this has a practical application in protection 
of delicate instruments inside a metallic cage. Lastly, 
the theory of electric images 1s discussed, and examples 
given. 

From the full analysis given it will be seen that the 
work 1s a most important one: it 18, in fact, one of the 
best treatises of the day. 


ALLAN CUNNINGHAM, Major, RE. 








THE CRUISE OF THE " BACCHANTE” 


The Cruise of Her Majesty's Ship “ Bacchanie,”” 1879 -82. 
Compiled from the Private Journals, Letters, and Note- 
books of Prnce Albert Victor and Prince George of 
Wales, with Additions by John N. Dalton. Two Vols. 
(London Macmillan and Co, 1886 ) 


O us the chief interest of these two bulky volumes 
hes in the fact that they are the record of what we 

may call the technical education of our future King and 
his brother, It was a right and proper thing for the 
Prince of Wales to do to see that his sons should become 
personally acquainted with the leading sections of that 
great Empire with the conduct of which they will in the 
future have so much to do 
our colonies are coming 60 conspicuously to the front, 
when ther affairs are regarded as of Imperial importance, 
it might be a good thing to insist that our Colonial Secre- 


and resolution are investigated, the work of an actual : taries should follow the princes’ example, and that no one 
strain and the virtual work of virtual’ strain are found, | should be considered qualified for the post of Minister for 


and the latter is shown to be an exact differential. 

Sec. III (49 pp) Stress and Strain —The relations 
between the moduli of compre>sion (4) and distortion (x), 
the contraction-coefficient (7), and Young’s modulus (/) 
are first traced for isotropic bodies, and the strain- and 
stress-potentials found for the same, and 1t 1s shown that 
every force-system produces definite strain The work 
im pure compression and pure twisting 1s investigated, 
and ft 1s shown that twisting couples applied at ends of a 
cylider produce pure torsion only in a circular cylinder, 
so that in other cases the plane sections are deformed. 
The theory of the shghtly bent plane beam 1s investi- 
gated as far as the theorem of three moments In hetero- 
tropic bodres it 1s shown the conservation of energy 
reduces the number of independent elasticity-coefficients 
from thirty-six to twenty-one St -Venant’s reduction to 
fifteen for cases where the mutual action of two particles 
is independent of other particles 1s discussed, and ts 
shown to lead to the value 7 = } for the lateral contrac- 
tion-coefficient of an isotropic body. Maxwell’s researches 
on the propagation of gravitation are reproduced, and 
are described as showing that gravitation could be pro- 
duced by a certain stress over a closed surface propa- 
gated through an all-pervading medium (ether) transfer- 
ring strain like a solid, but further research shows that 
this ether 1s not quasi-solid 

Chapter XIX (45 pp). Electrostatics.—After the usual 
elementary propositions st 15 shown that a “hhne of force” 
atmeting an electnified conductor obliquely is refracted, 
and that the charge-distribution over an isolated body is 
determinate : this leads to interesting problems in soap- 

it is shown from Green’s eqaation that a 


the Colomes who had not studied their affairs on the spot. 
Technical education 1s considered essential nowadays to 
any one occupying a responsible position in even the 
humblest of callings, but we fear that statesmanship és 
still beyond the pale of science. 

In the volumes before us Canon Dalton has the lion’s 
share The princes’ contributions have been edited by 
him from their diaries, note-books, and letters ; while he | 
himself contributes long sections in which he brings to- 
gether much useful information, and discussions on the 
affairs of the various colonies visited Of course the 
writings attributed to the princes are no doubt much 
indebted to the superintendence of their tutor, at the 
same time the boyish hands can be traced throughout. 
The whole work 1s creditable both to the princes and to 
Canon Dalton They certasnly worked hard both at their 
books and at their duties as middies ; for in all respects 
when on board ship they were treated precisely as their 
mates They evidently took a genuine interest in their 
duties on board ; took a pride in mastering all the details 
of navigation and the working of a warship hke the 


Bacchante; were as eager to pass their examinations as : 


if their future careers depended on the result. Much of 
their share of the work consists of details as to the day's 
cruise, their own work as officers, the exercises proper to 
such a ship, and the incidents of the gun-room. Mined 
up with this are the results of their owo observations in 
the countries visited, information gathered during their 
visits or from books, their experiences when vojourniag 
in the colonies, mn Japan and other countries, with ooca- 
sional reflections suggested by aff this, Canon “~*==" 
contributions are moré solid end =“ — 
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_on the history and present condition of the 
colonies, referring at length to the various questions that 
me acpines sc... i each, giving as a rule fairly the views 
of the various parties, though by no means abstaining 
fom showing his own leanings. Certainly the work con 
tains a vast amount of useful statistical, historical, in- 
dustrial, and commercial information on our colonies, and 
will be found of service to any one desirous of getting up 
the subject. Of course it 1s not to be expected that a 
work lke this will contain much that 1s novel or of 
scientific value. In Japan the princes indeed saw a 
great deal which is not likely to come in the way of the 
ordinary visitor, while a large portion of the second 
volume 1s devoted to [gypt and the Holy Land, which 
they explored under the guidance of such specialists as 
Capt. Conder and Sir Charles Wilson, and therefore are 
able to record much of real and almost unique importance 
in the geography and antiquities of those interesting 
countries 

What can Canon Dalton mean by permitting the inser- 
tion of the following entry, without note or comment? 
The apparition 1s stated to have been seen on the passage 
from Melbourne to Sydney — 


“July 11 —~At 4 am the Fly:ng Dutchman crossed 
our bows, A strange red light as of a phantom ship all 
aglow, in the midst of which hght the masts, spars, and 
sails of a brig 200 yards distant stood out in strong rehef 
as she came up on the por bow The look-out man on 
the forecastle reported her close on the port bow, where 
also the officer of the watch from the bridge clearly saw 
her, as did also the quarterdeck midshipman, who was 
sent forward at once to the forecastle , but on arriving there 
no vestige nor any sign whatever of any materi! ship was 
to be seen either near or nght away to the horizon, the 
night being clear and the sea calm Thirteen persons 
altogether saw her, but whether it was Van Diemen 
or the Flying Dutchman or who else must remain un- 
known. [Here are a few German verses on the phantom 
ship] The 7ourmaline and Cleopatra, who were sailng 
on our starboard bow, flashed to ask whether we had 
seen the strange red light At 1o44am the ordliniry 
seaman who had this morning reported the //y:ng 
Dutchman fell from the foretopmast crosstrees on to the 
topgallant forecastle and was smashed to atoms At 
4.15 pm. after quarters we hove to with the headyards 
aback, and he was buried in the sea. He was a smart 
royal yardman, and one of the most promising young 


hands in the ship, and every one feels quite sad at his 
Joss.” 


Then follows a statement about the admiral having 
been “struck down,” as if it had some connection with 
the apparition. 

The cruise of the princes, which lasted from September 
1879 to August 1882, was divided into two well-mar ed 
sections. The first, extending to May 1880, included 
visits to Gibraltar and the Mediterranean, Madeira, the 
Canaties, West Indies,and Bermudas After a long visit 
to Vigo, the second part of the cruise was begun in 
Axguat 1880, By Ferrol, Madeira, and the Cape Verde 
stands the River Plate was made, where some time was 
spent ashore, After touching at the Falkland Islands, a 
fun was made to the Cape, where several weeks were 
_ pent, during which the princes visited several parts of 

Colany,and showed special interest in the Observa- 
‘tery ‘ander Dr. Gill. In the spring of 188: a {Jong, 
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stormy, and dangerous run was made across the southern 
Indian Ocean to Cape Leeuwin in West Australia, where 
the Bacchante was compelled to remain some time on 
account of damage to her rudder. This gave the princes 
an opportunity of becoming familiar with the peculiar geo- 
graphical conditions of West Australia, and seeing the 
actual conditions of colonial life, Then followed tong visits 
to South Australia, Victoria, New South Wales, and 
Queensland. Some time was spent in the Fiji Islands, of 
which the princes saw a good deal Thence a straight rm 
was made for Japan, where the princes had a very busy 
time indeed 1n visiting the many sights of that interesting 
country Touching at Shanghai, Canton, and the Straits 
Settlements, the Bacchante reached Ceylon, where the 
princes met Prof. Haeckel, and showed a good deal of 
interest 1n him and his work. Then up the Red Sea to 
Egypt, where and in Palestine three months were spent, 
months of pretty hard work for the princes. Touching at 
Greece, Crete, Ceylon, Sicily, and Gibraltar, the Bacchante 
passed out of the Mediterranean and reached home on 
August 5, 1882, after a cruise during its whole commission 
of 54,679 miles. There are numerous attractive flustra- 
tions in the book, one smail map of the world, showing 
the route, and numerous sectional charts drawn by the 
princes themselves 


OUR BOOK SHELF 


, Dogs in Health and Disease, as Tyfified by the Grey- 
hound, By J.S Hurndall, Pp vii +81. (London: 

E Gould and Son, 1886 ) 

_ thew Management and Treatment in Disease. By 

. ea Pp v +212 (London Sampson Low, 

1655 


THE first of these two manuals 1s intended te assist 
owners of dogs in diagnosing the complaint from which 
the animal 1s suffering, and to suggest remedies which 
may be apphed until professional advice can be secured. 
The book advocates the “ homceopathic ” system of treat- 
ment, and the first twenty-five pages are devoted to a 
general exposition of this system ‘in simple unconven- 
tional language ” 

The second book 1s much fuller in detail, and 1s evi- 
dently suitable as a hand-book for the veterinarian , the 
mode of treatment differs very considerably from that 
recommended in Mr Hurndall’s manual, but we must 
leave to those practically acquainted with the subject the 
decision as to the relative ments of the two systems. 
The section relating to hydrophobia 1s naturally of in- 
terest at present , this disease ts more fully treated than 
any other, though the author points out its extreme 
rarity, nevertheless it 1s admitted that the danger to 
persons bitten by a really mad dog 1s considerable—one- 
third to four-fifths of the cases, according to whether the 
wound has or has not been cauterised, are said to be 
fatal. On the other hand, Mr. Hurndall (p. 52) quotes 
eighty cases of persons bitten by mad animals, of which 
not a single one terminated fatally. 

The section relating to parasites is somewhat meagre, 
though the author may be right in saying that the study 
of these animals more nearly concerns the roo than 
the veterinarian. These principles are pe carried a 

en of as a 


little too far when Ascaris marginata 15 

“lumbricoid” which “resembles the common earth- 
worm.” The boek 1s carefully written, and free from 
obvious mispnnts, but the large amount of matter com- 


pressed into a small volume has rendered necessary the 
use of rather inconventently small type. F, E. B. 


3 NATURE 1 7eee, 24, 28s 
Our Island-Contnent: a Naturalists Holiday in Aus- there hea been a gradual ion of the embedded 
tralia. 1B. Taglon, FLAS. With Map, | Coreg nad this soning cant segragration st 


PY Dr. 

(London : P.C.K, 1886.) e 
Dr. TAYLOR took a trip to Australia for his health, during 
which he visited South Austraha, Victoria, and New 
South Wales. He has of course scarcely anything new 
to tell us, though his httle book 1s pleasant reading, and 
many features of the island-contiment are brought out 
that would only strike a naturalist. Why does Dr. Taylor 
not state the year of his visit ? 


The Handy Guide to Norway. By Thomas B. Willson, 
M.A. (London: Stanford, 1886.) 


THis ig a business-hke and compact guide which can 

eagily be put into the tounst’s et, though its price is 

sing. This is probably due to the fact that 

wontains many sectional maps, an exceedingly useful 

to the intelligent traveller. The appendix on the 

Fiera and Lepidoptera of Norway, by Dr. R. C. R. 

jendan, will prove serviceable to the tourist interested in 
nateral history. 


Mountain Ascents in Westmoreland and Cumberland. 
By John Barrow, F.R.S. (London. Sampson Low 
and Co., 1886.) 


Mr, Barrow 1s an experienced Alpinist, but has a genuine 
nue of the gentler heights of his native land 

e has ascended nearly every peak of any consequence 
in the Lake region, and this volume describes simply and 
clearly how he did it. The book will be useful as a guide 
to any who wish to follow Mr. Barrow’s example ; while 
the notes on the botany of the district render it of some 


scientific interest. 


An Account of a West Indian Sanatorium, and a Guide 
fo Barbados. By the Rev J. H. Sutton Moxly (Lon- 
don: Sampson Low and Co, 1886.) 


Tuts 1s a special plea for Barbados as a health resort, 
and Mr. Moxly adduces many facts in support of his 
position. The climate 1s superb, and the great drawback 
is want of drainage, giving rise to epidemics of typhoid 
fever. The book 1s well worth perusal by those in search 
of a winter-summer The book will be useful as a guide, 
though we regret to note the absence of any map. 





LETTERS TO THE EDITOR 


(The Eastor does not hold himself responsible for opinions ex- 
pressed by his correspondents ether can he undertake to 
réurn, or to correspond with the writers of, rgected manu- 
— No notice 13 taken of anonymous communuations 

[The Editor urgently requests c ‘s to heep ther letters 
as short as posssble The pressure on his space ts so great 
that it 4s smpossible otherunse to insure the oy jesstege even 
of communications contaunng enteresting and novel facts.] 


Fishermen’s Foul Water 


PexMiT me to call attention to the fact that the small gela- 
tmous masses that annually, about this time, cause the sea- water 
to become what fishermen call ‘‘foul,” are now in great abund- 
ance on this coast. Theirs recurrence this year being somewhat 
later than usual is doubtless owing to the low temperature of 


May. 

On Mas a sample of the water in a glass vessel, the 
spherical pyriiorm masses giving a brownish tinge are 
readily seen ; and a pocket lens makes evident the nce of 
large specimens of the diatom Zucampra britannica that are 
seen as perfect spirals, some of which have four or five complete 
tarns, and also some filamentous rods. M ic examination 
of the sediment slepoated in the course of a few hours enables 
one to see Rhszosolema, Asterionella, and several other diatoms 
whose names are not known to me, 

the gelatinous bodies, I may remark that they are 


ees oe oe One r to be nucleated. 
In one of andeses thet 1 have. had under ‘pheareniion 


i a 
j-inch objective and C (the wer at Hand) Z 
cannot distinguish the cilia Thess lig pulang: 

It will be interesting to know how far round our shoves at the 
present time these organisms extend, and I hope, by thus agein 
directing attention to them, that some one more competent 
myself will be led to investigate their life history. 

Sheerness W. H. SHRUSSOLE 





Solar Halo 


At6pm this evening I observed an unusual halo and mock 
suns, a diagram of which is annexed. 
F G 
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Oo ° 9 
r A a 


A, the sun, B 8B, mock suns, C, portion of halo, convex side towards sun, 
p &, portion of halo, concave side towards’ sun, FG of halo 
touching D E at H Dutance—a to B, 22°, AtOC, #2°, AtOM, 44 

The sky after having been overcast for the largest portion of the 

day was at this time fairly clear; very little lower cloud, bat a 

deal of cirrus. The measurements were observed with s 
sextant, and were exactly as given, reading the even degree in 
both cases. T H. Tizagp 

H.MS 7rtion, Great Yarmouth, June 21 
. 


Ampére’s Rule 


In reviewing Mr. L Cumming’s ‘‘ Electncity Treated Expe 
rimentally,” ‘*J T B.” (NATURE, May 27, p 74) bhamorously 
points out how easily students may get confused in oymg & 
make use of ‘‘ Ampére’s rule.” There 1s another rule, 
by Pfaundler if I am not muastaken, which 1s in so muck 
simpler, as it does not compel the imagination to fancy move 
ments and actions of the human body which it in reality nevet 
could perform :— 

s Follow the direction of the current 1n moving the righ# hanc 
along the wire, but holding :t so that the stretched fingers art 
parallel to the wire and the palm 1s turned towards the north 
pole of the magnet. The outstretched thumb then gives thi 
direction in which the north pole will be deflected.” 

Dresden-Striesen, June 12 G. DAEHNE 








THE A.0.U. CODE AND CHECK-LIST OF 
AMERICAN BIRDS 


SoM E few = since the ee Ornithologists’ cae 
appointed a Committee to draw up 
guthoeuauve list of the birds of the British Islands. This 
Committee consisted of the following Enghsb ornitholo- 
ists:—P. L. Sclater (Chairman), Osbert Salvin, F. Ds 
Cane Godman, Henry Seebohm, Howard Saunders, H. 
E. Dresser, a gh ler veal a een rons Wharter 

Secretary). e Committee held se s 

a dinate a hist of British birds was published undei 

the title “A List of British Birds, com led by a Com: 

mittee of the British Ornithologists’ Union. 
Notwithstanding the adverse criticism which has best 

passed on this little book by a few ornithologists, thert 

can be no doubt that it has supplied « want, ood shes 

high scientific posi many 

Canines invested the publication with & degree. 9 

* . a 
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sworthy of the object of the work in question. 
he “ List” wil bear improvement, and the 
dition will perhaps contain not a few modifica- 
Home, the constitution of the orginal Committee having 
necessarily embraced men holding different opinions on 
the subject of nomenclature and classification. Still, 
taking the results of their labours as a whole, it seems to 
us that the work was as well done as could have been 
and was a well-meant attempt to introduce 
uniformity into the nomenclature of British birds. ; 
But since the publication of the B.0.U. * List” 
a@ complication has arisen shrongh the action of Mr. 
Henry Seebohm, whose work on British ornithology we 
have more than once alluded to in this journal Mr. 
Seebohm makes short work of nomenclatural difficulties 
as far as British birds are concerned. Where any 
doubt arises respecting the oldest published name of 
a bird, or in cases when obscurity surrounds the mean- 
ing of an ancient descnption, Mr Seebohm cuts the 
Gordian knot by taking the general consensus of opinion 
amongst ornithologists of repute, zc. “auctorum pluri- 
morum,” and where he finds an actual majority of them 
have. adopted a certain name, then he considers the latter 
to be the best known, and uses it accordingly. There 1s 
a decided advantage about this method It simplifies 
matters amazingly, because in such cases as those of the 
Chiff-chaff, Garden-warbler, and many other familiar birds, 
the best-known names, PAyHoscopus rufus and Sylvia 
hortensts, ave restored to them, instead of ?. co/lydzta and 
S, salicaria, which Prof Newton had shown them to be 
with more strictness entitled to. It 1s probable that had 
a few more years elapsed before Mr Seebohm published 
his work, he would have had to modify his nomenclature 
even while adopting Ins auctorum plur:morum pmnnciple. 
For this reason There 1s no ornithologist in this country 
more looked up to and respected than Prof. Newton, 
and with good cause All his work is of the very best, 
and when he publishes anything, every ornithologist, 
whether approving his conclusions or not, knows that 
they are the result of the most careful and deliberate 
work, on which no time or labour has been spared, and 
be it an encyclopzedia article or a complete work, the 
student may be sure that he will find the subject worked 
up in a way that will leave httle for him to add = This 
is our experience of Prof. Newton’s work, and it 1s work 
which will stand the test of time, for, as long as ornitho- 
logy is studied, Prof. Newton's Seneca will always 
be found to carry the history of his subject down to the 
time in which he wrote, forming a starting-point for 
future study. Such being the position of the editor of 
the fourth edition of Yarrell’s “British Birds,” it 1s not 
surprising to find that his new edition of this standard 
work was received by ornithologists with respect, and 
that his nomenclature was at once adopted by the major- 
ity of the younger students in this country. Mr See- 
bohm’s dag Hd of British birds shows this over and 
over again. Then the influence of Mr. Dresser’s “ Birds 
of Europe” cannot be under rated, for he 1s content to 
sit at the feet of Prof. Newton, and unhesitatingly adopts 
his conclusions. Nor could he have done better, for the 
work in the “ Birds of Europe” 1s of the poorest 
quality, and it 1s as a successful and indefatigable com- 
piler that Mr. Dresser 1s recognised, viewed in which hght 
there can be no doubt that his work will be considered 
the work of reference on European ornithology for a lon 
time to come. Thus we have the nomenclature of Pro 
Newton, by its adoption in Mr. Dresser’s standard work, 
doubly enforced on the ornithologists of Great Britain, 
and 60 followed by them that, as his synonymy shows, Mr. 
Seebohm would have found that in a few more years it 
would have been axctorum plurimorum, according to his 
wh oe ae ae Newton adheres 
e rules tigh Association, and one 
knois, therefore, the principles by which he 1s guided. 
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Mr, Seebohm differs on many questions from the Associd- 
tion Code, and we have our own ideas as to certain points 
of nomesclature, our protest being chiefly against men 
of the Borfapartian school, who take Linnean specific 
names and make them generic, adding a new specific 
name of their own. To our mind, Linnean names should 
be held sacred by zoologists, even if 1t involves the adop 

tion of the subsequent genus, so that we must admit 
Pica ae or Crex crex. The question has been 

over before, and the usual verdict 13 against the adoption 
of this mode of nomenclature ; but we have not found if 
unworkable in practice, and indeed it 1s often convenient, 
marking out the typical species of the genus. Sufficient 
has been said in the foregoing remarks to show that 
there 1s considerable variability of opinion even amongst 
British ornithologists with regard to the adaptability ot 
the Association Code to the requirements of m 
science. 

But, between the method in vogue in Engiand and that 
employed by American ornithologists, there has long been 
great divergence, increasing with years. We have ail 
been looking for some authoritative, aad final, work on 
the birds of North America, and it 1s with se are 
we have lately received the “AO.U. Code and - 
List of North American Birds,” published by the Ameri- 
can Ornithologists’ Union. The Committee appointed 
for the purpose of drawing up this “ List ” was an excellent 
one, consisting of Prof. Elliott Coues, Messrs. J. A. Allen, 
R. Ridgway, W. Brewster, and H. W. Henshaw, while 
they also received the co-operation of Dr L. Stemeger, 
who has made some notable researches into the synonymy 
of birds during recent years. 

The *AOU List of North American Birds” forms a 
bulky volume of nearly 400 pages. It 1s divided into five 
parts an Introduction (pp. 1-17), 1n which a history of 
the subject 1s given, showing the various efforts of Com- 
mittees and individual naturalists to systematise the treat- 
ment of scientific nomenclature. This is very completely 
done by the A O.U. Committee, and with admirable fair- 
ness to the labours of their predecessors. Then comes 
the second section, propounding the “ Principles, Canons, 
and Recommendations” (pp 18-69), the ‘‘ Check-List of 
North American Birds,” according to the canons of 
nomenclature of the American Ornithologists’ Union 
(pp 71~-347),' a “ Hypothetical List” of recorded North 
American birds whose status is doubtful (pp. 349-357): 
and, lastly, a most useful list of the “ Fossil Birds of 
North America” (pp 359-367) 

The introduction calls for no remarks, but it 1s the 
“Principles and Canons” of the A.O U. which will 
interest the British ornithologist. 

In looking through the check-list and comparing the 
nomenclature used for some of the Palzearctic and Nearc- 
tic birds, the ordinary student will be somewhat startled. 
Colymbus 1s no longer to be retained for the Divers, but 
for the Grebes, and the Divers become Urznator, so that our 
ordinary Red-throated Diver, famuhar as Colymebus - 
tronaits1s now Urinator lumme, of the American “ List.” 
From this it will be seen that the Jatter does not simplify 
existing nomenclature to begin with, and it is the great 
love of change, which has been so characteristic of recent 
ornithological work in America, which makes us sceptical 
as to whether even the authority of the A.O.U. “ List” will 
be sufficient to prevent further modifications in this direc- 
tion. We remember well how in our younger days we fell 
into the nomenclatural snare, and how we out, as 
we thought wisely, changes of well-known names in favour 
of one which had prionty of a few years ; and in one in- 
stance we remember rejecting a well-known name for 
another because the latter occurred a few pages earlier in 
the same book. These errors of judgment we have lived 
to repent, because we find with increasing expertence that 
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than the mere search after the oldest 

wame, resulting, as it does too often, in the unearthing of 
some utterly unknown title, to the confision of the 
student. The same principles of nomenclature which we 
tried to follow 1n earlier days are those of the A.O.U. 
new, which result in Urenator /umme as the name of the 
Red-throated Diver And it 1s not as if there will be any 
finality about this nomenclature, for we have seen the 
treatment of too many monographs to make us believe 
this, When an ornithologist takes up a group of birds 
and phs it, he spends months or even years of 
study on this particular group, obtains a grasp of his sub- 
ject, and does his level best to give finality to his work 
Does he succeed? Seldom, if ever We hold it as an 
absolute canon that the nomenclature of monographs 
should be followed, unless a definite reason 1s given why 
a name should be altered. But, instead of this being 
done, we find, over and over again, that the author 
of a small paper or of a faunal lst will, by altering 
ric names and so re-shuffling the specific names, give 

a totally different aspect to birds which have only just 
before been carefully monographed with a hope of finality 
wn their nomenclature. So will it probably be with the 
A.O.U “ List,” when some eenithotasise in America will 
rise up and (as we expect to see before long) declare 
the trinomial system unworkable or the nomenclature of 
the “ List ” too complicated, and will re-shuffle the names, 


the etudy of ornithology presents many phenomena of far 
deuper toterest 


that the two leading 
Ornithological Societies of England and America have 


spoken with authority on the subject of the nomencla- ; 
ture of the birds of their respective countries, the ! 


Bntish Ornithologists’ Union should endeavour, 1f 
possible, to confer with the sister Society in America, 
and see if a common ground of agreement cannot be 
arrived at. If these two bodies came to a settlement, 
the whole matter could be laid before an Oinithological 
Congress, and there would be some hope of unanimity 
for the future ‘The points of divergence in practice 
between English and Amencan ornithologists are less 
than might be supposed. The two principal ones are the 


tof trnnomial nomenclature So many English | 


ing the latter mode that there 
n conceding the latter pointif 
: x ‘method Formulated as it 15 
in the AOU “Code,” there 1s no difficulty in under- 
standing what is meant by the trinomial titles, and the 
American Committee have given a clear definition of their 
obyect in Canon XI, though the difficulties which have 
been pointed out on this side of the water are still not 
disposed of. “In a word, ntergradation 1s the touchstone 
of trinomialism. It 1s also obvious that, the larger the 
series of specimens handled, the more likely ts inter- 
gradation between forms supposed to be distinct to be 
established, if 1t exists” So says the canon above quoted ; 
but, we would ask, if two forms absolutely intergrade, 
why are they not of the same species? and why will 
not a binomial title be sufficient ? and again, what name 
is to be given to the specimens collected at the point 
of contact? Or again, if a larger series of specimens 
proves that two species do not intergrade, as they were 
at first supposed to do, then they will each once more 
a separate specific name. Further, are trinomials 
to be used for insular forms, as is done by Mr. Allen 
for Lesigtiia noct:s sclatert from Santa Lucia, as there 1s 
no chance of intergradation between it and Z, sects from 
the neighbouring islands? Trinomial nomenclature ha 
, taken such 2 place in American ornithol and 
ye tore s0 many naturalists in the Old World, that 
the must be conceded to all who like to avail 
themselves of it. The question with regard to the tenth 


NATURE 


[Fine aq, ERE 


edition of Linnaens’s “Systema.” might also be get 

but the A.G.U, will have ter difficulty in pt heted 
European naturalists that it is advantageous to the peo: 
gress of ornithological science to alter established noxtetr 
clature by introducing CAe/don as the generic name fo 
the Chimney-swaliow instead of the feather- 

which are to be henceforth Airundo. This radical change 
1s to be adopted in homage to Forster’s “ List of Byjtigh 
Birds,” a mere hst of names without a character for a 
single genus Although similar lists have sometimes been 
accepted for specific names, their recognition in the case 
of genera 1s rare, although in many instances long-esta- 
blhished usage has rendered some of them famuliar. 

‘The few objections which we have made above must 
not be supposed to lessen our respect for the general 
tenour of the work now issued by our Amentcan confreres, 
whose labours deserve our most careful consideration, 
while it cannot be doubted that the publication of this 
“ Code and Check-List” will have great influence on the 
future of zoological nomenclature 

R. BOWDLER SHARPE 
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| PROFESSOR NLWCOMBS DETERMINATION 
OF THE VELOCITY OF LIGHT” 
TH 


E method selected for the important caperiments 
described in the present memo,’ 15 that known as 
Foucault’s The idea fundamental to it 1s that of the de- 
termination of the interval occupied by hght in flashing 
from a revolving to a fixed mirror and back, by the 
} amount of deviation produced in its return path through 
the change meantime effected in the position of the re- 
volhimg muror [he angle of deviation of the ray * 
double the angle of displacement of the reflector; tot 
tangle corresponds (since the murror rotates at a known 
rate) a defimte fraction of a second, which 1s the time of 
: Juminous transmission across twice the measured distance 
| between the mirrors 
But this theoretically simple means of ascertaining the 


velocity of light is complicated, m practice, with in- 
numetable difficulties A choice demanding the utmost 


or aavantage in another, a balance has to be struck, 
enino the largest aum-total af families uth the fewast 
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s main outlines, 


ipe “Gp Wine Tear nena 
deliberation’ we hope to render it, im it 
intelligible to our readers 

A fundamental cond:tien of the problem 1s to get an 
image of the hght-source absolutely comncident with the 
hght-source itself, so dong as the movable mirror ts at 
rest’ And this, whatever be the position the murror 15 at 
rest in, provided only that it be such as to permit the rays 
sent out by it to return, after due triple reflection, to 
eye This requisite 1s secured by locating the centre of 
curvature of the distant concave nurror in the axis of the 
revolving plane one All rays emitted from this point 
towards the former will return along the same paths; dif- 
ferences of direction due to differng pony of the 
movable mirror will be eliminated by the return reflec- 
tion, and there ensues a “ stationary image” of the light- 
source, occupying, when visible at all, an invariable 


situation. 
So far, all the operators by Foucault's method have 
been unanimous ; but in the placing of the lens indispeas- 
concentration of the ligt 


anes 


able for the management and 
employed, a material distinction obtained between 
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5 Ae emt ion for the use of the American ediame 
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gisn vepetit ent chosen Prof. Newcomb, and 
See of eget prof, Michelson. in his lar in- 


at the Naval Academy in 1879 (see NATURE, 


r20). Fig. 1 represents in principle the 
par Pe eed by the former, which was also that 
used By Foucault. In it the lens, 1, 1s placed between 


-source, 5, and the revolving mirror, A. Fig 2 
alyows the disposition preferred by Michelson, in which 
the lens is interposed between the revolving and fixed 
mirrors. In both equally, s and M are, and for the 

rpose in view necessarily must be, in conjugate foci of 

ens 

A disadvantage of the first form is that the measure- 
ment of any camuderable deviations will be attended by 
uncertainties caused by the oblique passage through the 
lens of the return beams. It was, however, obviated in 
the expermments under consideration, by the use of /wo 
lenses—one for the outgoing, the other for the incoming 
rays. The second method (Michelson’s) promises in- 
creased brilliancy of the mage ; which may, nevertheless, 
be regarded as outucighed by atmospheric and other im- 
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pediments to its distinctness, as well as by the illummation 
of the field of view produced by the passage through it of 
some part of the lens with every revolution of the mirror. 
The method exemphified in Fig. 1 was then chosen by 
Prof. Newcomb as affording more or less calculable 
canditions ; while No. 2 involved all the uncertainties of 
definition habitually besetting astronomical observations. 

Let us now endcavour to realise the nature of the ex- 
periinenter’s immediate task The precise measurement 
of an angle actually constitutes it From the mirror A, 
#@ long aa it remains at rest, an image is reflected in a 
certain direction ; but no sooner ts A set rapidly rotating, 

an the same image is reflected in a slightly different 
direction. The amount of this difference—in other 
words, the angle of deviation-—is the object to be 
ascertained 


ained, 

Obviously, the first desideratum is to render the mevit- 

€ error of measurement comparatively small, by making 
the quantity to be measured large Two roads are open 
tawards this end. A high velocity can be given to the 
A; ora distance can be interposed between 
Agni. By the first means, the angle rotated through 
io a given tne will be augmented ; by the second, the 
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time available for the displacement of the reftector will be 


lor: the ning of the journey imposed 
oan the cave es hap sehacied. © Tag fviculsiea heaeeeninge 
increased d are purely mechanical, th none tie 


less formidatle ; those in the way of a ened pati: 
are optical, 

The preservation of light enough to keep ‘the 1 
bright and distinct is of paramount necessity for the 
avoidance of ruinous uncertainties in its measurement. 
Now, in Foucault's riments, the object affording the 
image was the line of a reticule. It was dark upon a 
bnght ground ; a platinum-wire relieved against a sheaf 
of sunbeams. But no perfectly defined image of such an 
object could be formed at any considerable distance , and. 
we find, accordingly, that the utmost length by which he 
ventured to separate his mirrors was twenty metres. His 
entire apparatus was, 1n fact, contained in a single room. 
Hence, notwithstanding a speed given to his mirror of 
from 600 to 800 revolutions per second, the actual hnear 
deflection of the return ray amounted to no more than 
seven-tenths of 2 millimetre Cinefly by employing a8 


Za 


A 
Fig.2. 


his hght-source an iMluminated slit, the lucent image of 
which on a dark ground bore the enormous loss of hght 
ensuing from the transportation of the fixed mirror to a 
distance of close upon 2000 metres, Michelson was 
enabled to augment this deflection some two-hundred- 
fold. The resulting velocity for hght of 299,910 kilometres 
per second was proportionately trustworthy, the error of 
the angular measurement upon which it immediately de- 
pended being estimated to be one hundred times less 
than in Foucault’s determination Prof Newcomb’s m- 
provements carried him still further towards absolute 
accuracy. 

The details of construction of his “ phototachometer” 
were decided on in the summer of 1879, and the instra- 
ment was completed by the Messrs Clark in May 1880, 
It consisted essentially of four parts—a sending and a 
receiving telescope, a revolving and a fixed mirror. Sun- 
light, thrown from a heliostat through an adjustable ver- 
tical slit at the eye-end of the sender, down the 
tube, which was bent at right-angles to get it out of the 
way of the observing telescope, and after reflection 


plane mirror at the elbow, passed out through the objecre 
towards the revolving mirror. This was fo by a 
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rectangular prism of polished steel, 85 mullmetres in 
height, and with a cross-section of 37°5 square mulimetres 
The vertical ‘faces constituting the reflecting grea were 
nickel-plated, and proved of a remarkably durable though 
not very high polish. Motion in opposite directions at will 
was communicated by two aectrbines. acting one at the 
top, the other at the bottom of the mirror, and serving, by a 
simple contrivance, each for the regulation of the contrary 
velocity :mparted by the other. A wheel-work arrange- 
ment, by which an electric current was broken once for 
every twenty-eight revolutions of the murror, gave the 
means of obtaining a chronographic record of its rate of 
going. Two fixed mirrors, mounted side by side on cast- 
iron stands, were employed to return the light sent to 
them by the revolving mirror Each was about 40 
centimetres in diameter, and had a radius of curvature of 
some 3000 metres The obyect-glass of the recetving 
telescope was (in the first instance) placed ummediately 
under that of the sender, the former thus directly facing 

the lower, the latter the upper section of the movable 

mirror. The two ‘uses, however, owing to the “broken” 

form given, as already mentioned, to that of the sender, 

made with each other an angle of 90° _Honzontal movement 

round a vertical axis coincident with that of the rotating 

mirror, was possessed by the observing telescope, to which 

was attached a pair of microscopes for reading off the 

divisions on a horizontal divided arc fixed to a stiff frame 

at its further end The amount of this horizontal motion 
of the telescope measured the deviation of the thrice- 
reflected sunbeam, and, by an immediate deduction, its 

velocity. 

The site chosen for the erection of the apparatus was 
Fort Myer, on the south side of the Potomac, overlooking 
the city of Washington The stationarv mirrors, to and 
from which the carefully guarded rays performed their 
trips, were placed, to begin with, in the grounds of the 
Naval Observatory, at a distance of 255! metres from 
Fort Myer, but were in 1881 removed to a point at the 
base of the Washington Monument, at a distance increased 
to 3721 metres Some tentative experiments were under- 
taken on June 22, 1880, after a few davs’ trial, however, it 
was found that the wheel-work for counting the revolutions 
of the mirror was destroyed by the rapidity of the im- 
pressed movements. New wheels wore out almost before 
a set of readings could be obtained with them ; until at 
length the Messrs. Clark, finding that no metal would 
stand the inflicted wear and tear, substituted raw Azde as 
the material for the first wheel, a device which proved 
wholly successful. With the instrument thus modified 
work was n on August 9, and continued without inter- 
ruption until September 20. The transportation of the 
fixed mirrors to the Monument station in the spring of 
1881 postponed the commencement of operations to 
August 8; and their effective prosecution was then im- 

by the discovery of a source of systematic error in 
a “torsional vibration” of the rotating mirror That 1s 
to say, the steel prism employed to reflect the light, no 
er, when its d attained a certain point, revolved 
as an absolutely rigid whole, but fexded towards the pos- 
session of different velocities in its different parts. Hence 
a slight twisting of its mass producing vibrations round 
the axis of rotation, the effect of which was visible in 
the breaking up of the image of the slit into four separate 
images, one due to each of the faces of the prism The 
persistence of this baffling symptom compelled a modi- 
fication of the instrument, by which the sending and 
receiving telescopes could be respectively depressed and 
raised so as to alternate their positions, and the portions 
of the mirror they were directed towards. The mean of 
any two complete sets of observations made with the 
pada thus interchanged would be free, as Prof. 
ewcomb shows, from the effects of any probable form 
of torsional vibration. 
No such effects, however, were apparent in the obser- 
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vations of 1882. This last series extended from 
to September 5, and were so nearly free from ac 
differences that the diary error of a complete detey- 
mination was scarcely more, under good conditiona, than. 
the ten-thousandth part of the whole. Upon these, ac- 
cordingly, the chief reliance was placed in the final 
discussion of results. 

The announcement that Messrs. Forbes and Y. 
had detected a difference of 2 per cent. in the rates 
transmission of red and blue hght prompted, at Fort 
Myer, a most careful watch for traces of colour in the 
reflected :mage of the sht But although, from a dis- 
crepancy of even one-twentieth that amount, a spectrum 
15” in breadth must have ensued, the iridescent edges 
which would infallibly have betrayed its presence were 
not seen 

An important novelty in Prof. Newcomb’s method was 
his use of opposite rotations and their accompanying 
open deviations In his instrument the murror, as 
already stated, could be made to revolve at pleasure, either 
from might to left or from left to nght Instead, then, of 
measuring, as had always previously been done, the de- 
flection produced in the return ray by the change from 
rest to an ascertained rate of rotation, the object of his 
determinations was the total deflection due to extremes 
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of contrary movement. The mode of experimenting was 


briefly as follows 

First, the valve was opened to the aur-blast giving 
negative rotation, the receiving telescope being set upon 
some division near one extremity of its arc; the image of 
the slit was then accurately fixed, by the regulating agency 
upon the velocity of the mirror of the opposing air- 
current, upon the middle wire of the micrometer ; the 
chronograph made its record of the rate of going, and 
the microscopes were read. This constituted what was 
called a “run,” and occupied two minutes or upwards. 
The telescope was next unclamped, and directed near the 
opposite end of the divided arc. Postfive motion was 
given by opening the other valve, and the process of 
fixing the image and reading off repeated. A co 
of the two sets sufficed to determine the time spent by 
the hght in passing to and from the mirrors on the other 
shore of the Potomac. 

This method of contrary deviations 1s most strongly 
recommended by Prof. Newcomb to future investigators. 
It combines the two advantages of doubling the angle to 
be measured, and of abobshing possible errors in the 
determination of the zero-point. In the present series, 
velocities, alternately in opposite directions, rarely ex- 
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SF diretion of nearly And this largeness of the 


¢ materially contributed to enhance the 
of the results. Highly effective, also, for the 
same end were the elaborate precautions for darkening 
the telescopic field of view, and thus rendering the image 
of the illuminated slit more distinct. As their upshot, 
daylight was reduced to about one-thousandth its normal 
intensity. What was left only just sufficed to show the 
spider-lines without artificial hight. The necessity for 
such precautions may be estimated from our author's 
statement that a concave mirror, of which the diameter 
should be one decimetre for each kilometre of distance, 
would receive only 1/60,000 part of the light reflected from 
the revolving mirror; while of that 60,o0oth part only 
a small fraction could be practically turned to account, 
owing to the many sources of loss in reflection and trans- 
mission. Since, however: two fixed murrors, each four 
decimetres across, placed at a distance of less than 
four kilometres, were employed in the operations at Fort 
Myer, the proportion of fight there returned was rather 
more than double the above estimate Prof. Newcomb 
appears to have been, on the whole, eminently successful 
in his optical arrangements The imperfect definition 
which was the besetting difficulty of Michelson’s experi- 
ments gave him little trouble. 
The recent American determinations of the velocity of 
hight, justly considered as of far superior precision to any 
others yet executed, give the following results — 


revolutions second,’ gave a total c e 


Michelson, at Naval Academy, in 1879 299,910 km. 
Michelson, at Cleveland, 1882 299,853 5, 
Newcomb, at Washington, 1882, using 

only results supposed to be nearly 

free from constant errors . 299,860 _,, 
Newcomb, including all determinations 299,810 ,, 

To these are added for comparison .-- 

Foucault, at Paris, in 1862 ... 298,000 _,, 
Cornu, at Paris, in 1874 298,500 _,, 
Cornu, at Paris, in 18/8 300,400 ,, 
The same, discussed by Listing + 299,990 ,, 
Young and Forbes, 1880-81 301,382 ,, 


Prof. Newcomb’s finally-concluded result 1s that hght 
travels 2# vacuo at the rate of 299,860 + 30 kilometres 
per second And the probable error of thirty kilometres, 
small as it 1s, has been liberally estimated. A determina- 
tion so satisfactory of this important element goes far 
towards solving the problem of the sun’s distance. Com- 
bined with Nyrén’s constant of aberration, 20492, it 
gives, for the solar parallax, the value of 8794. The 
corresponding distance of 14961 million kilometres, or 
92,965,020 miles, agrees quite closely with Dr Gill’s result 
from the ee eon of Mars in 1877, and exceeds by only 
165,020 miles the mean deduced by Mr D. P Todd from 
earlier determinations of light-velocity. No mformation 
as to the dimensions of the solar system which we are 
ever likely to get from a transit of Venus can approach 
In reliability the present conclusion. 

Prof. Newcomb is so far from beheving that the #e plus 
wltra of accuracy has been reached 1n his own remarkable 
experiments, that he appends to the detailed description 
of their method some valuable suggestions for its 1m- 
provement. He had hoped, indeed, he tells us, to reach 
® concluded value exact to between five and ten kilo- 
metres, which, after repeated verification, might be avail- 
able as a test of the invariability of standards of length. 

further prosecution of the inquiry, however, he now 
leaves to any ysicist who may be invited to the task by 
the promise of his advice and co-operation. 

Fondamentally, he holds that the system pursued at 
Fort Myer in 1880-82 is preferable to any other yet 
‘ried.’ No known expedient for ascertaining the rate of 


* Micheloon's revolving mirror axeouted 256 turns in « se0ond. 


transmission of light 1s comparable to that of its deflec- 
tion, after a measured journey, by a vant | mirror, The 
apparat¢s by which this plan was realised admits, how- 
ever, 1n his opinion, of some amelioration in detail. The 
disadvantageous necessity, for instance, of appropriating 
a separate section of the reflecting surface to the outward- 
and homeward-bound rays could be removed by the sub- 
stitution of a pentagonal for a quadr lar prism, as 
shown in Fig 3, where M 15 a section of the revolving 
mirror, J the object-glass of the sender, receiying light 
from the slit s, and throwing it in the direction P towards 
the distant reflector On its return along the path P’, the 
ray 1s reflected from an adjoining face of the revolving 
murror into the receiving telescope, K 

The closing words of the paper under review attest the 
unappeased aspiration towards accuracy characteristic of 
the successful investigator. 

“A still further perfection of the method,” its author 
writes, “which would lead to a result of which the pre- 
cision would be hmited only by our means of linear 
measurement is, I conceive, within the power of art. It 
consists 1n placing the fixed mirror at so great a distance 
that the pentagonal revolving mirror would move through 
an arc of nearly 36° while the ray 1s going and shoes 
If a speed of 500 turns per second could be attained, 
the required distance would be thirty kilometres Then, 
in opposite directions of rotation, the return ray would 
be reflected at phases of the mirror differing by the angle 
between two consecutive faces. The result would be that 
the receiving telescope would need to have but a small 
motion,and all the observer would haveto measure would be 
the small angle by which the difference of positions of the 


murror when the flash was received in eng directions 
of rotation, differed from 72” In the Rocky Mountains 
or the Sierra Nevada no difficulty would be found in 


finding stations at which a return ray could be received 
from a distance of thirty, forty, or even fifty kilometres, 
with httle more dispersion and loss than at a distance of 
four kilometres through the air of less favoured regions. 
It 1s true that the surface of the distant reflector would 
have to be increased in proportion to the distance, but it 
would not be necessary to make a single reflector of great 
size. A row of ten reflectors, each six or eight decimetres 
in diameter, might be sufficient to insure the visibility of 
the return ray ” A. M. CLERKE 





NOTES 


AT a meeting of the Royal Society of Edinburgh on June 7, 
medals were presented as follows:—To Mr, John A:tken 
(Darroch), the Keith Pre for 1883-85, for his paper on the 
formation of small clear spaces in dusty air, and for previous 
papers on atmospheric phenomena ; to Edward Sang, LL.D., 
the Makdougall-Brisbane Prize for 1882-84, for his commuuica- 
tion on the need for decimal subdivisions in astronomy and 
navigation and on tables requisite therefor, and generally for 
his recalculation of Joganthms both of numbers and of trigono- 
metrical ratios ; to Mr. B. N. Peach the Neill Prize for 1883- 


86, for his contributions to the geology and paleontology o 
Scotland. 


THE organising committee of Section A has arranged that & 
special discussion shall be held, at the Birmingham meeting of 
the British Association, jointly with Section D, on the physical 
and physiological theories of colour-vision. The discussion will 
be opened by Lord Rayleigh, and Dr. Michael Foster will also 
take part in it. Persons who wish to contribute papers bearing 
on the subyect of discussion are requested to send their names to 
the Recorders of Sections A or D, at 22, Albemarle Street, W., 
not later than August 1. * 


TRE death is announced, in his seventioth year, of Mr. 
Liewellyn Jowett, the well-known archeologist. 
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At the Confesonne at the Colonial and Indian Exhibition on. 
Wednesday, Jeme 23, & paper was read by Mr. W. Laat 
Conpenter, om ‘‘The Positron of Science in Colonn@ Educa- 
ton.” ‘Phe colonies to which Mr. Carpenter had thrected his 
attention were :——Canada generally; South Africa, the Cape 
of Geol Flope and Natal; Western and South Austratia, 
Victoria, New South Wales, Queensland, New Zealand, an 
‘Tasmania, the last of which, unfortunately, 1s not represented 
atthe present Exhibition. An account of the present condition 
of scientific education in each of these colontes was given. As 
a general conclusion, Mr. Carpenter thought that the claims of 
scremee to a place in State-aided primary education were more 
fally recognised than in the old country, and this, not merely 
because at was the only foundation upon which a system of 
technolegical education could be securely built, but for its value 
in drawing out the minds of the pupils. As regards the 
branches by which the time-honoured routine of subjects 
may be most beneficially varied, precedence was almost 
universally accorded to drawing, and to the objective pre 
sentation of the elements of science. In secondaty grammar 
and high schools, however, science scarcely occupied a 
position equal to that m corresponding English schools, but 
thene were many signs of improvement in this respect. In the 
Colleges and Uneversities of the older colonies the classical and 
academic influence was still very strong, while in the newer ones 
the claims of scientific education to be put on an equal footing 
with literary were recognised Great has had been the progress 
of public opimon in England during the last few years on the 
importance of science as an element in education, the author 
was disposed to consider it greater in the colonies in the same 
pened, Certamly the development of that opimion to its preseat 
point had been much more rapid in the colomies than at home 
There were many voluntary colonial Associations for the promo- 
taon of smence, and the author concluded his paper by throwing 
out the suggestion that, if there were grave and practical diffi- 
culties in the way of an Impenal federation of the Australian 
colonies, the establishment of an Australian Association for the 
Advancement of Science, somewhat on the lines of the British 
and American Associations for similar purposes, might not be 
beyond the reach of practical men of science, and he was strongly 
of epipsen that such a federation would tend to strengthen ‘‘ the 
position of science in colomal education ” 


ARRANGEMENTS have been mace for the examination in the 
Indian Court of the Colomal and Indian Exhibition of certain 
commercial products, which are believed to be insufficiently 
known or to be suitable for new purposes. Among the sub- 
stances which will be examined are fibres, silk and «alk substi 
tutes, drugs, tobacco, gums and resins, minerals, oils, oi! seeds 
and perfumery, dyes, mordants and pigments, timbers, tanning 
materials and leather, and food stuffs Any visitors to the Ex 
hibition, who are intercsted in the subject, will be permitted to 
attend these examinations of products, which will taxe place in 
the Commercial Room, attached to the Economic Court, where 
all further information may be obtained Should the results of 
this examination render such a course desirable, Conferences of 
a formal character will probably be held at a later date 


Taz International Society of Electricians has decided upon 
building laboratories for the use of physicists in Parts. They will 
be established 1n the grounds of the old Collége Kollin, granted 
by the city of Paris, in the vicinity of the School of Practical 
Physics recently erected by the Municipal Council. The funds 
wil} be anpplied by publ subscription, a contribuuon from the 
Senlety, and a sum of 360,000 francs, which is the surplus of the 
last Electrical Exhibition organised by M. Cochery. 


We take the following from Science -—It will be remembered 
that in the month af May a gentleman in Brooklyn died fross 
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characteristic of that disease. Confiematery of this opines, 
the autopsy revealed so lesion to whick could he stivihaied 
the symptoms from which he euffered—a condition whieh 
is also characteristic of hydeophebia. Portions ef the brain 
and the spinal cord were carefully wrapped in cloth wet swith 
a solution of bichloride of mercury and sent to Dr. Steraterg. 
Small portions of these were thoroughly mixed with steritised 
bouillon , and this broth was then, by means of s hypodermic 
syringe, injected under the dura mater covering the brain of 9 
rabbit, a small button of bone having been first removed by a 
trephine The wound was then closed by sutures. Three 
rabbits were thus operated upon One died at the end of 
twenty-four hours as the result of the operation , hydrophobia, 
of course, having nothing to do with it. Another 28 now, after 
eighteen days, apparently well, Thethird one, on the sixteenth 
day, commenced to show signs of being ull he was disinclined 
to move, and im a few hours evidences of paralysis appeared, at 
first in the hind-legs, and subsequently in all the extremities. 
On June 5, the eighteenth day after the operation, he died. The 
wound had healed, and there were no evidences of inflamma- 
tion The brain showed no softening at the point where the 
inoculation was made, no pus, nur any evidences of inflamma- 
tion either of the bratn substance or of its membranes. The 
cord also appeared normal Portions of the medulla of this 
rabbit were immediately mixed with sterilised boullon, and two 
rabbits were inoculated in the same manner as has been de- 
scribed. This case 1s of great interest as being, so far as we 
know, the first animal in this country to become affected with 
hydrophobia from inoculation with material taken from a person 
who died from that disease If Dr Sternberg is as successful 
with these rabhits as with the first, there 1s no reason why the 
series cannot be continued, and thus the protective virus of 
Pasteur be obtained in this country, anda tmp to Pans by the 
victims of dog-bites made unnecessary As we go to press we 
learn that the second rabbit, mcntioned above as remarning 
unaffected for eighteen days, shows unmuistahable signs of 
hydrophobia. 

Dr THORNTON, the new Director of the Madras Musenm, has 
organised a series of investigations for the purpose of studying 
systematically the marie and terrcstrial fauna on the west coast 
of the Presidency They will be continued from time to time 
as favourable opportunities arise. 

At 840 am on May 17 a remarkable phenomenon was 
witnessed at Donnzs, in the north of Norway, some twenty five 
miles south of the Polar Circle A small bright horizontally- 
lying circle was suddenly seen with its centre might in gentth, 
the periphery passing through the centre of the sun. In 
the circle were besides four mock suns, in east, west, north, and 
south, so that they would almost have formed the corners in an 
irregular square. There was also another circle perpendicular 
on the other, and with the sun as centre, but it was much 
fainter. The httle circle and the two mock suns nearest the 
sun were rainbow-coloured, and the great circle and the two 
mock suns furthest off intense white After half an hour the 
phenomenon faded for a while, but soon again became as intense 
as before. It disappeared after having been in view for an hour 
and ahalf. The weather was fine and sunny, but hazy. After 
wards it became cloudy with rain. 


Tue large coological onllection kaown as the Museum 
Godefroy has just been purchased by Mr. Damon (Weymouth). 
The ethnological portion was sold a short time since to the 
Leipzig Museum, as already announced in NaTuas, 


In addition to the specially meteoralegicsl results aontejaed 
in the report of the Hong Kong Observasory for the past year, 
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yohinh we noticed last week, Dr. Doberck, the Government Astro- 
mouver theve, refers to the great valae of the systematic meteoro- 
Layton! avscrvations with verified instruments which have lately 
pen set on foot at maay of the stations and lighthouses of the 

ms, and which will serve as an important aid in 
the investagation of typhoons. He pays a well deserved tribute 
to: Japan's “extensive meteorological service, conducted on 
approved principles,” and to the useful weather maps issued by 
the Tokto Observatory, while he deplores the absence of a 
similar comprehensive service in the Philippines and the non- 
publication of such data as are observed there—an omission 
which increases the labour of following typhoons tn their pas.age 
across or near to those islands. The intention of the French 
axthurities to establish a meteorological observatory at Haiphong, 
on the coast of Tonquin, seems to have been dropped, at least 
for a time, since the death of the distinguished me eorologist, 
Dr. Bonus, The Hong Kong Observatory during the year 
was supphed with a gazing-telescope, as was recommended by 
Col. Palmer in the original project, a Lee equatorial from 
Greenwich having been erected In 1882, when the plan of 
the Hong Kong Observatory was first drawn up, the local 
Government was willing to pay for one thoroughly equipped, 
but the Colonial Office at home cut out the most im- 
portant part of the provision for magnetic research, and 
this unfortunate spirit of parsimony im expenditure con- 
nected with scientific research seems now to have extended 
to Hong Kong For Dr Doberck complains that the’addiuon to 
the work of hts Observatory is not accompanied by a correspund- 
ing increase of funds and staff, that his telegraphic facilities are 
insufficient to give full effect to the proper purposes of the esta- 
blishment, that the slopes of the observatory hill have been Jeft 
unturfed since they were stripped in 1883, and that no eftective 
measures have been taken to improve the unhealthiness of the 
site, which is on the Kuwlvon peninsula opposite the town of 
Victoria, It sounds incredible that the gun which was supposed 
to be set apart for the purpose of announcing the approach of a 
typboon has also been used to announce the arrival of the mai)- 
Steamers—a course which 1s 1» senseless as itis cruel, for it con- 
fuses the unfortunate boat- and junk-mcn who swarm in the 
Hong Kong waters, and who etthe: throw up thar work and 
flee into a place of refuse when only a mail-steamer 1s arriving, 
to their great Joss of ttme and money, or they take no precau- 
trons at all when a typhoon is really at hand In the latter case, 
if any lives were lost, an knglish coroner's jury would probably 
indict the official re-ponsible for this gross neghigeuce for man- 
slaughter, as they would the chemist who carelessly gives 
strychnine in place of Epsom salty Dr Doberck proposes that, 
if the gun be used for post-office purposes, 1t should cease alto- 
gether as a typhoon warning 


AT the annual meeting of the Chemical Society of Tokio, 
held on April ro, and reported in the Fapan Afail, 2 very satis: 
factory report was read ‘Ihe Soctety is composed of Japanese 
and foreign men of science, the total number of members last 
year being eighty-six, and beimg constantly on the increase, 
The number of papers read amounted to nineteen The journal 
of the Society is published four times a year, and it 18 hoped to 
make {it a monthly journal suon, especially as the number of 
Papers read is not few, nor their nature toferior to those which 
appear in foretgn journals” The Society undertook to trans- 
late chemical terms into Japanese about four years ago, and it 
how possesses (though not yet published) a dictionary of com- 
moner chemical terms in Japanese, English, French, and 
German. It has also undertaken to estubluh a system of 
chemical nomenclature in the Japanese language, of which the 
homenciature of the elements and of inorgamic compounds 1s 
alzendy nearly finished. It 1s Koped that a sound and complete 
ayattm Of nomenclature will be published in the course of the 
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commg year. An address was delivered by Mr. Watesaba; the 
head of thetaew University of Japan, and, on other grounds, an 
important official, who inspressed on the members of the Sackety 
the of making chemistry popular, on account of its 
intimate oognection with arts and manufactures, He, hoped, 
too, that more and more origmal work 1a science would, be dene 
in Japan, foronsuch work depended ultimately all smprovement 
in manufacturing processes. 


AT the same meeting @ paper was read by Dr. Keffer on te 
deportment of urea towards sotls, with special reference: tot tie 
mode of manuring the soil employed 19 China and Japan. The 
experiments on this subject which have been carried out ab the 
Komaba Agricultural College show that the application of fredh 
excreta 1g injurious to crops, and that, in this state, a great denl 
of the most valuable nitrogenous compounds of the manure *%6 
lost by rain, which carries the urea into the deep subsoil beyond 
the reach of the roots of the plants Japanese farmers had long 
ago come to a similar conclusion for themselves, for they only 
employed this manure when in a highly decomposed state, when 
the urea had been converted by putrefaction into ammonium 
carbonate 


THE report of the Rugby School Natural History Society fet 
the past year 1s a very satisfactory one, fort shows great seterity 
on the part of the members and of the Society collectively m 
every direction With a single exception the papers are con- 
tributed by working member. or associates ; the collection of 
Briush quadrupeds commenced last year 1s almost complete, 
and a new vivarium has been added to the Society's resources. 
The papers deal with many subjects from China to heraldry, but 
local orutthology appears to have received special attention ; for 
the Society’s first prize essay was won by Mr. Austen with a 
paper on the water-birds of Rugby; the second by Mr Mander, 
on some of the large birds round Rugby Mr Solly also cou- 
tributes an interesting paper on microscope fungt, with ulustra- 
tions But it ts in the sectional reports that the actrvity of the 
Society 1s made must manifest. Here we find a meteorological 
report, based on continuous oDservation throughout the year; a 
vivarium report, a report from the entomological section, con- 
taining a list of the Lepidoptera observed at or near Rugby 
during the year, similarly the report of the botanical segtion 
contains a long hst of observations, in which are some plants 
hitherto unknown in the flora of Rugby, the zoological report, 
it may be added, 1» a specially long one , and the book concludes 
with the report of the l'emple Observatory, where so much good 
astrono. sical work 1s berg done Of the many excelle it natural 
history societies which pass under our notice from tame to time, 
few can show more or better work than the Rugby School 
Souety 


ONE tiateresting matter referred to in the report just notwed 
was the presentation of au address of conzratulation to Mr. M. 
H Bloxam, a very energetic member of the Soctety, on reach 
ing his eighueth year. In his reply Mr Bloxam claimed to be, 
ina pecular degree, a link between the Rugby of the presen; 
and that of the past. He transacted business with a Rugbean 
who entered the school in the reign of George IL, 127 years 
ago Mr Bloxam entered Rugby School about 72 years ago, 
and left it 6q years ago, and while he was at the school a 
retired master died who was born in 1718, early in the reign 
of George I., 167 years ago. The Rev Henry Holyoek wee 
master of the school in the boyhood of that retired old msuter, 
and Mr. Holyoak was ahve in the lifetime of a nephew of 
Lawrence Shenff, the founder of Rugby School, Now Law- 
rence Shenff died 318 years ago. Thus three lives, one of tham 
being Mr, Bloxsar’s, cacry us back to the foundations of Ragby 





SEAGER 


“Wa are requested to state that the annual Stadents’ Conor 
tstone will take place at the Finsbury Technical College on 
Friday evening, July 2, commencing at 7 o'clock. A good 
exhibition of apparatus, modela, and specimensghas been 
artaaged to illustrate theivarious branches of applied science 
and art comprised under the College scheme of technical 
education 


A Swepisu geologist, Dr H. Sjogren, is about to proceed to 
the naphtha regions on the Caspian Sea, in order to prosecute 
geological studies. 

We have received from Messrs. Griffin and Co the third 
annual issue of the ‘‘ Year-Book of the Scientific and Learned 
Societies.” It gives a brief chronicle of the work done during 
the year by the vanous Societies, together with the necessary 
information as to official changes. 


Tre Saghalien Ainos do not exhibit the same uncouthness as 
thone of Yezo ; there is a greater absence of beards and of hairy 
bodies generally. ‘the hue of the skin very closely resembles 
that of the Caucasian ; the foreheads are high but narrow, and 
their general bearing and facial expression denote an intelligence 
much superior to that of the Yezoines. As for the theory of an 
ethnical connection between the Ainos and the Japanese, Mr. 
Penhallow says that an examination of the pure types would not 
permit such a behef to be entertamed. There 1s a mixture of 
the two in places, but the half-breed 1s as easily recognisable 
there as elsewhere in the world The Japanese, he concludes, 
are unquestionably Mongoloid, while the facts show the Ainos 
to be physically distinct, while the best authorties agree in the 
great resemblance which they bear to Europeans, the prevailing 
view being that they are distinctly Aryan 


Tu additions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monkey (Afacacus sinicus 2) from 
India, presented by Mrs George Willinz , two Tchel: Monkeys 
(Macacus tchelienses § 9) from Junz-ling, near Pekin, presented 
by Dr. S. W. Bushell, CM ZS ; a Wild Swine (Sus scrofa @ ) 
from Tangier, presented by Mr John Brooks, four Sparrow 
Hawks (Accipiter nisus), British, presented by Mr J. Rowland 
Ward, F.Z.S ; an Egyptian Goose (Chenalopex cegyptiace), a 
Robben-Island Snake (Coronel/a phocarnm), a Hoary Snake 
(Coronectia cana), an Infernal Snake (Boodon infernalts), a 
Rhomb-marked Snake (Psammophylax rhombecatus), a Horned 
Viper (Vipera cornufa), eaght Geometric Tortoises (7estudo geo- 
metrica), a Leopard Tortoise ( 7¢studo p irdalts), three Areolated 
Tortoises (Homopus arcolatus) from South Africa, presented by 
the Rev. G. H. R. Fisk, C M.Z.S ; a Crowned Horned Lizard 
(Phrynosoma corenatum) from Califorma, presented by Mr. S. 
Upton Robins ; a Common Viper (Vipera berus), British, pre- 
sented by Mr. W H B. Pain; a Tuatera Lizard (Sphenodon 
punctatus) from New Zealand, presented by Capt. R. Suther- 
fand ; a Tarantula Spider (Myga/e, sp inc.) from Bahamas, pre- 
sented by Mrs. E. Blake ; a Peruvian Thicknee (@dicn mur 
supercifiaris) from Peru, two White-backed Piping Crows 
{Gymmnorkina leuconeta) from Australia, depouted ; a Balearic 
Crane (Balariua pavonina) from West Africa, purchased ; a 
Japanese Deer (Cervus sika), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


TRE aM coat shea rare oF fools ile oe pices 
years ago M. Egaroff was able to show that the great groups 
and B in the solar spectrum were due to the absorption of 
oxygen. More recently the « band was also found to be due to 
the same gas. M. Janssen, studying the absorption of oxygen 
has now ered that under =a tens cd gas yelde 
another spectrun, com no longer of lines easily separat 
tect of acted bands wach con only be resolved wi great diffi- 
culty. This syaem of bands appears for moderate pressures 





of Lines, but it shows tecif 
of the density: the two ayouente axe 





y with increase 
that it is pomible to obtain either the first without th 


second or vice versd. M. Janssen was at first unable to tepite 
how it was that these were not visible in the aol 
spectrum when they were easily obtained by passing ligt 
through thicknesses of oxygen far less than the sun’s light das. 
traverse before reaching us. But further experiments show 
that these bands did not develop in proportion to the ¢ 

of the stratum of oxygen producing them, multiplied by — 
density, but in proportion to the thickness multiplied by ¢h 
square of the density The density of our atmosphere 
small as compared with some of the pressures at which )} 
Janssen worked, the non-appearance of these 

the telluric lines of the solar spectrum 1s readily explained. 


PotsDAM O#SERVATORY. —The fifth volume of the Adlica 
trons of the cas op sical Observatory of Potsdam is occupie 
with a very careful determination, by Drs. Miiller and Kem 
of the wave-lengths of 300 of the principal lines in the so 
spectrum. Four gratings were used in this inquiry—one wit 
about 2500 lines to the inch, the second with 6250 lines, an 
the third and fourth with about 10,000 lines to the inch. Elew. 
norma] lines were first measured with all four gratings and in th 
spectra of three or four orders with each grating, every observ 
tion being carefully corrected for temperature, &c. The com 
putation of the wave-lengths of the 300 lines follows, and th 
details of the reduction of the observations of the eleven nora 
lines, and a catalogee of the wave lengths of 2614 lines as give 
in the Potsdam Atlas of the spectrum, and as now correctec 
concludes the work. The following are the wave-le of th 
selected normal lines, expressed in millionths of a millimetre :—- 


C, 656°314, 640°035, 612°247 ; Ds, §89°625, 562°475, 545°58C 
bg 517 284, 495°770, 470°321, 441°534, and 407°186, It wonk 
seem from these determinations that Angstrom’s wave-length 


require small but sensible corrections. 


THE BINARY STAR y Coron AUSTRALIS —With referenc 
to our note on this double star (NATURE, vol. xxx p. 425), 
which we pointed out the large difference in the position-angle 
computed, for the present year, from the orbit of Mr. Gore an: 
from that of Mr. Downing, we may draw attention to a com 
munication by Mr H C Wilson, of the Cincinnat: Observ 
tory, printed in the Observatory, No 111, pp 234-235. M 
Wilson gives the mean results of observations of the binary 


1881 and 1883 as follows — 
1881 72 45°53 1 38 
1883 62 37°75 1°62 


The angles computed from Mr Gore’s elements for these tw 
epochs are respectively 47°°29 and 36° 49, which may be r 
garded as agreeing fatrly well with the observations. 
appears, therefore, that of the two orbits referred to abov 
Mr. Gore’s 1s by far the most satisfactory. 


OBSERVATIONS OF THE COMPANION OF SrRIvs.—Pro 
Young has communicated to the Sidereal Messenger (No, 4€ 
Pe 182) a series of measures of the companion of Sirius made 

rinceton, for the most pnrt with the 23-inch refractor, wit 
powers of 460 and 300. Prof Young remarhs that during tt 
present year the companion has been a difficult object, excep 
when the seeing was good, and there have been fewer goo 
nights than usual The mean annual results are :— 

Pcattion Angle 


Epoch Measure pha Epoch Measure Nene 
1883°105 390. COT 1883°105_.. vt er | 
1884°273. . 36 30 5 1884‘270 “FO ae 
1885 112 34°06 6 7 be hae .. 8o9 .. 8 
1886'047 29:77 4 1886049... 7°59 + «3 





— 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SUNE 27-—-FULY 3 
OR the reckoning of time the civil day, commencing 
(F Greenwich mean midnight, counting the hours on to 2, 
is here employed.) 
At Greesewich on Fune 27 


Sua rises, «3 Souths, 12h, 2m. 44's. 5 sets, 90h, 19s. 
deci, a ae a3* 20’ N.: Siteres! Time at Sense! 


igh, 42m. 





Wiis th, 8886] 
after Last Quarter) rises, rh. Gat, ; souths, 
ae dil 15h, 4m. 3 decl. on meridian, g” 31’ N. 
oa Rlees Souths Sets Dect.on mendian 
h, m1. h. m. hom. oe. 
§ 1 13 1 . 22 33 =... 23 25 N. 
: I 42 91 . 1654 .. 317 22N. 
Wass .., «. 11 20 17 30 ana : on 
I rey) one T 17 17 3! ° 23 4 ° 
ce ane 16 12 26 20 36 22 34 N. 
a ae be} . Mars in conjunction with and 0° 59’ south 
of Jupiter. ’ 
Venus in conjunction with and 2° 57’ north 
of the Moon. 
ul 
: 2 ». 6 ... Sun at greatest distance from the Earth. 
Variable Stars 
Star R.A, Decl 
J Cephei Ockara 81 16N June 29 ae 
3Leons ... |. 11 50. 6 sN. . July 3 M 
'Libre =o, 14 54'9.. 8 4S. » «=n 23 Om 
J Ophuchi.. .. 17 10°38 . 1 20N, » ty 3 46m 
C Segntt 7 7478. 0 8 Oa 
aril ., 17 404... 27 475. 
% Seuts «~ « 18 486 § 50S. June 27, m 
<Lyre =... 18 §t'g .. 43 48N.... 5, 28, m 
»)Aquile ..... 19 467 0 43N.. July 1, 0 Om 
2 Vulpecule » 20 59°3 .. 23 22 N. ae © M 
\Cephei .. 22249 57 50N. June29, 0 oM 
signifies maximum , # minimum, 
Meteor Showers 


The principal radiants of the season are:—Near B Urs 
Mayoris, R.A. 164°, Decl. §7° N.; near ¢ Urs Majoris, R.A 
tro’, Decl. 55° N , near € Serpentis, K A 263°, Decl. 15°S., 
rom Vulpecula, K.A. 302", Decl. 27° N. ; near ¢ Pegasi, R.A. 
}38°, Decl. 13° N. 


Stars wth Remarkable Spectra 


Name of Star RA 18860 Decl 1886 0 Type of 
: hm 5s P ; spectrum 

X Aguile .. 19 032. 8 34N. ILI. 
& Sagittaru—... 19 959 . 19 3045S Ill 
a9 Schjellerup 19 25 33 76 201 N. IV. 
28 Schjellerup 19 27 46 16 37°2 S. IV. 
<Cygni 19 33 45 49 56° N Ill 
.M. + 32°°3522 19 36 340s gz ar tN. IV, 
cc mn. 19 4611 . 32 37°5 N. IIL 
-M. + 4353425 19 53.380 43.573.N... LV 
».M, + 35° 4001 20 § 46 35 49°5 N. ... Bright hnes 
2.M. + 35°4002 20 6 6 35 368N. . IV, 
2.M. + 35° 4013 20 7 24 35 SOGN, Bnght lines 
2M. + 3 3956 2010 4.. 36178N sa Ty lines 
2M. + 15°°4172 = 20 23-54 15 537N I] 
3M. + 17° 4370 =. 20-32-52 17 §2°0 N, Ill 
7 Cygni 20 37 37 . 47 441 N IV. 
IM. + 17°'4q01 20 40 15 17 406 N, III. 


SECOND ANNUAL REPORT OF THE COUNCIL 
OF THE MARINE BIOLOGICAL ASSOCIA- 
TION OF THE UNITED KINGDOM! 


" HE Council has met dunng the past year nine times 
T viz. on October 5, : Page ; 


the 
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atory building 
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instalments, and 500/. a year for five years, in aid of the 
Objects of the Association ; and 

(2) The formal approval by the Council of a contract by 
Mr, meet eb outh, to erect the buildings and construct the 
reservoir of the Plymouth Laboratory at the price of 5902/. 16s., 
and also of a contract by Messrs. Leete, Edwards, and Norman, 
of London, to construct and fit the aquariums and pum 
ap’ us for the Plymouth Laboratory at the price of _ 

excavation of the site on the Citadel Hill at Plymouth is 
now actually in and the Laboratory will be in all 
probability ready for occupation by this time next year. 

In June 1885, the Council reported a capital sum of nearly 
Sooo/, as definitely promised to the Association, of which 4787/. 
was in the hands Sfthe Treasurer. 

The Council now has to report a capital sum of 10,000/. avail- 
able for expenditure on the building and fitting of the Plymouth 
Laboratory, and in addition an annual income from investments 
and annual subscriptions of 1100/ a year. Of the disposable 
capital sum about s000/, 1s in the bands of the Treasurer, 
whilst the sum of s5000/, is to be paid in two instalments, 
one in 1886, and one in 1887, by Her Majesty's Trea- 


sury ; 

In June 1885, the Association numbered 277 members, of 
whom 163 were annual subscribers, the rest having com i 
It now numbers 305 members, of whom 169 are annual sab- 
scribers. 

Amongst important donations to the Association made during 
the past year, the Council desire especially to mention the sum 
of sao/. received from Mr. John Bayly, of Plymouth, who was 
already a Founder, and 1s now thed as a Life Governor of 
the Association On hearing that the Council felt 1t to be 
necessary to omit certain features in the plan of the Plymouth 
Laboratory as approved by them, on account of the ¢ 
involved, Mr John Bayly came forward with this munificent 
donation, and thus enabled the Council to carry out their 
original design. 

If In reference to the grant from the Treasury, the Council 
submit, for the information of the members of the Association, 
the final letter received from the Lords of the Treasury and the 
answer returned by the Council to that communication, 


Treasury Chambers, December 9, 1885 


S1r,—I have laid before the Lords Commussioners of Her 
Majesty’s Treasury your letters of the 2nd and 13th altimo, on 
the question of the proposed assistance to be given oF the 
Government to the Marine Biological Association of the United 
Kingdom. Their Lordships have considered the matter very 
carefully, and they now desire me to inform you that they are 
prepared to propose to Parhament a grant of 5000/. towards the 
cost of the Laboratory which the Association intends to construct 
at Plymouth, such grant to be paid in two instalments of 25004. 
each, one in 1886 87, and the other in 1887-88, and also an 
annual grant of §0o/. for five years, beginning in the year 1887-88, 
air the current expenses of the Laboratory, on the following 
conditions -— 

(1) That the Council of the Association agrees to have its 
accounts formally audited each year, and to furnish a statement 
of income and expenditure to the Treasury. 

(2) That the Council undertakes to issue at regular intervals 
(probably half-yearly) a detailed report of the work done m 
the Plymouth Laboratory, and to furnish the Treasury with such 





report 
(3) That the Council pledges itself defintely to aim at pro- 
curing pobre results with regard to the breeding and manage- 


ment of food fishes. 
(4) That the Coancil undertakes to place space in the Ply- 


mouth Laboratory at the disposal of asy competent investi 
deputed by a recognised authority to ony sar way ravenigeon 
into fish questions for which the Laboratory can give facilities. 

I am to add that my Lords will make the necessary provision 
for these grants in the Estimates for the coming year, but until 
Parliament shall have sanctioned the grant, it will not be in 
their power to make any payments to the Association in futél- 
ment of the above promise of assistance. 

In conclusion I am to suggest, with reference to your letter of 
the 8th instant, that in fgtere any communications between the 
Association and the Scoteh beveat Board should be conducted 
through the for Scotlan 


have the honour to be, Sir, your obedient se¢vant, 
M. W. Ripiey 
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Sik,~-I have had before the Council of the Marine Biological 
Association your letter of the 7th inst., and Iam inst by 
the Council to ewy thet they a the four conditions mentioned 
in your letter ag those upon which the Lords Commissioners of 
Fier Majesty's Treasury are prepared to propase ta Parliament a 

t eh ree, and an annual t of §00/ a year for five years, 
aid of the building and of the current expenses of the 
sioeaaad about to be erected by the Association on Plymouth 


‘Phe Council of the Association deare me to express, through 
you, to my Lords, the gratification which they experience in 
receiving this important assistance and mark of confidence from 
my Lords, and to offer at the same time their thanks to my 
Lords for the favourable consideration which has been accorded 
to the request of the Council. 

In regard to the term ‘‘a recognised authority” used m the 
fourth condition proposed by my Lords and accepted by the 
Council, Iam directed to say that the Cuuncil assumes that a 
* msed” authority means a ‘‘STATE” recognised au- 
thority, such as the Scotch Fishery Board or Her Mayesty’s 
Inspectors of Fisheries 

o behalf of the Council of the Marine Biological Association 
I am accordingly empowered to state— 

(1) That the Council azrees to have its accounts formally 
audited each year, and t» furnish a statement of income and 
expenditure to the Treasur 

(2) That the Coancil cnderikced to rsue at regular intervals 
(probably half-yearly) a detailed report of the work done in the 

oa Laboratory, and to furnib the Treasury with such 
repor 

(3) That the Council pledges itself definitely to asm at pro 
curing practical results with regard to the breeding and manage- 
ment of food-fishes 

(4) That the Council undertakes to place space m the Ply- 
mouth Laboratory at the disposal of any c »mpetent investigator | 
deputed by a recognsed authority to carry out any tnvestization | 
mto fish questions for which the Laborat sry can give facilities 

I have the honour to be, Sir, your obedient servant, 
I Ray LankKestTer, Hon Seo MBA 

To Sr M W Radley, Bart. | 


LI The attention of the Council having been drawn to the 
statement made in the House of Commons by the Presidcnt of 
the Board of Trade to the effect that st was the intention of the 
Government to constitute a Fisheries Department under that | 
Board, the following letter was addressed on March f9 to thc 
President of the Board of Trade — 

April 7, 188A 


Str,~—I am desired by the Council of the Marine Biological 
Association to inform you that they have observed from an 
official statement in Parliament that 2t 1s the intention of Mer 
Majesty's Government to constitute a Fishery Department as a 
branch of the Board of Trade. Witha view to the meeting of 
the Council of the Association on March 19 last, I took the 
liberty to inquire whether you would be disposed to receive a 
deputation from the Council in order that it might have an 
opportunity of placing before you some account of the ongin of 
the Association and of its proposed operations with regard to 
the fisheries of the British seas The Council having Icamed 
that you thought the reception of such a deputation inadvisable, 
have mstructed me to communicate to you, im accordance with 
your invitation, a brief account of the po ition of the Associa- 
tron and of its relatrona to the Government 

The Council have taken steps to erect on the Citadel Hull, at 
Plymouth, on a site granted by the War Office, a Laboratory, 
which will be equipped with all the appliances in the shape of 
tar:ks and working rooms suited for the -tudy and observation 
of fishes and other marine organisms, It wil] afford convenient 
accommodation for from sixteen to twenty scientific investigators 
qualified to engage m biological research. 

In view of the national utlity of such a Laboratory in connec- 
tion with the fishing industry, the Lords Commissioners of Her 
Mayesty’s Treasury have agreed to submit to Parliament a vote 

coo/,, in two annual instalments, towards the erection of the 
Laboratory, and to supplement this when the Laboratory has been 
completed by aa annual subsidy of s00/, 

1 am directed to aunex for your wfsrmation a copy of the 
letter from my Lords embodying these undertakings. You will 
observe that they have laid streys on the duty of the Association 
to imvestignte.evesything relating to the economy of food fishes, 








ee 
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and that further desired that the Marine Biological Asep- 
ciation should work in harmony with the Scotch Fishery Roasd, 
which was, at that teme, the only formally constituted body.cap-. 
nected with the subject in Great Britain. 

The Council apprehend, therefore, that the Marine Bickegienl 
Association, lg | as it does i:beral support and reengsities 
of the importance of its aims from the Government, shonkd 
place at the disposal of the new Fishery Department any te 
sources it may possess for the prosecution of such 
investigations as the Department may wish to initiate. 

The Council further desire me to say that they will be glad to 
enter into such relations with the Department as may seem to 
you best calculated to effect the object 

In making this offer the Council believe that they are carrying 
out the sptrit of the conditions imposed upon them by my Lends 
tn the letter of which a copy ts inclosed. 

lam, Sir, your most obedient servant, 
E Ray LANKESTER, Hon Sec. M.B.A, 

The Right Honourable A J Mundella, M.P., 

Board of Trade 


To this letter the following answer was recerved :-— 


Board of Trade, Whitehall Gardens, S. W., 
April 8, 1886 


S1x,—I am directed by Mr, Mundella to acknowledge the 
receipt of your letter of Apnil 7, and to request that you will be 
so good as to convey to the Council of the Marine Biologie 
Association his best thanks for their kind offir which they have 
made to place at the disposal of the new Fishery Department 
the resources which they possess for the prosecution of such 
scientific investigations as the Department may wish to imitiate 
Mr Mundella wishes me to add that the matter 18 now recetving 
his most careful conviderauon 

Tam, Sir, your obedient servant, 

Prof E Ray Lanhkester T W P BioMerieLy 


1V_ In reference to the building and aquarium fitungs, which 
have been approved, and are now in course of construction for 
the Laboratory at Plymouth, the Council appouted, as stated 
in the Jast Annual Report, a Co nmittee consisting of the Trea- 


‘ surer, the Secretary, Dr John Evans, Prof Moseley, and Mr 


Spence Sate [hese gentlemen, assisted by Mr Walter Heape, 
Assistant Secretary. and by Mr Inglis, civil engineer, of Ply- 
mouth, met on several occasions in order to consider the detass 
of the Laboratory building and its fittings Information and 
advice was obtained from the directors of the cxistung labora 
tories and aquariums in Europe and in the Unned States of 
Amenica, a> well as from engineering firms a quainted with the 
spectal kind of work required The limitation of the funds at 
the disposal of the Council had to be strictly borne in mind by 
the Commattce, and finally, after much debberation, a plan of 
bwidings and fittings was submitted by the Committee and 
approved by the Council, ‘The approval of the War Office bad 
to be obtained 1m regard to the design of the building which us 
to be erected on the site granted by that Department of State, 
and the Council has had the advantage in this connection of the 
advice and assistance of Mr E Bell, the architect to the War 
Office fhe design, for which a contract has now been accepted 
by the Council, has the approval of the authorities of the War 
Office and of the Town Council of Plymouth. 

V_ Shortly after the annual mecting in June 1885, Mr. Si. 
Leger Bunnett, of New Stone Buildings, 60, Chancery 
was appointed Assistant Secretary with the special purpose of 
ajyding the Secretary in obtaining subscriptions and donations. 

In January of the present year Mr Walter Heape vacated 
his post of Assistant Secretary, and was appointed Resident 
Supenntendent of the Plymouth Laboratory at a salary of 2004. 
ayear. Mr Heape will be provided with a suite of apartments 
in the Laboratory building Since his appointment Mr. Heape 
has visited the Zoological Laboratory at Naples for the purpose 
of acqwring information which may assist him im the managed 
ment of the Plymouth Laboratory. He will at once proceed. 
to Plymouth and take up his ence there, in ovder to com 
mence an investigation of the natucal history of Pi 
and to enter into relations with the fishermen of the district, so, 
as to supers the wey tot tbe epee eR ea 


5 et ee a 
Laboratory butidiag report frou: time to time to the Commelf 


of the Association at Plymouth. 
VI. The Caumcih propese to: malta tee alterations ian. Gam: 


ye Le 
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the Association which will require the epproval of 
ge ars pad of a mbeegueol special geneal 
nating, will be duly summoned. ‘The first al is 
by by-law of the Association that the Prime Warden 
a ers Company shail always be ex aficio a aember 
¢ Council ofthe Association, The Fishmangers’ Company 
shown their interest in the enterprise of the Association hy 
geptibuting 2000/, to its funds. Ip reply to an inquiry from the 
Coyneil, the Court of Assistants of the Fishmongers’ Company 
ve cordially accepted the proposition that the Prime Warden 
the Company should hold the official relation to the Associa- 
tlea above proposed. The Cauncil therefore propose to alter 
By-law 2 of the Association by the insertion between the words 
as * and “and fourteen other members” of the words 
the Prime Warden of the Fishmongers’ Company for the time 


The second proposal has relation to the admission of the Uni- 
versities of Great Britain and Ireland to a share in the govern- 
saent of the Association As was stated in the last Annual 
Report, members of the University of Cambridge have subscribed 
a sum af soo/, for the purpose of qualifying the University as a 
Governor of the Association, During the past year a similar 
fund has been raised by members of the University of Oxford. 
At the annual general seeing in June 1885, in view of these 
proceedings, the following addition to By-law 17 was carried : 

‘Any University of the Umited Kingdom, on the payment of 
500% to the Association by members of the University, shall, if 

Council of the Association consent thereto, acquire as a 
consequence the perpetual right of nominating one member of 
the Council of the Association " 

The Council now propose to erase the words just cited, and 
to substitute the following 

* Any University of the United Kingdon, on the payment of 
§0c/, to the Association tn the name of the University and for 

the purpose of acquiring the mght herein specified, shall, if the 
Council of the Ass >ciation assent thereto, become a Governor of 
the A:sociation, and a the perpeturl mght of nominating 
annually one member of the Council of the Association to serve 
for one year (from the annual meeting in one year to that i the 
following year); and any resident member of the University sub- 
scribing 100/, or more to such fund of 500/, shall, in virtue 
.. such subscription, become a ‘ Founder’ of the Associa- 
on 

VII The Council have again to record a severe loss to the 
Association tn the list of its Vice Presidents owing to the death 
of Dr. W. B Carpenter, CB, F RS Dr Carpenter was a 

arm supporter of the Association, and contributed largely by 

8 advocacy of its objects to the success which has now hese 
attained, 

VIIT The Council do not propose any chanze in the hst of 
gOficers, Vice-Presidents, and Council for the ensuing year 
They desire to notify that the following gentlemen have qualified 
ab subscription of 500/ each as Life-Members (Governors) of 
the Council, viz Mr Robert Bayly, of Plymouth, 1885, Mr 
EBazley White (Clothworkers’ Company), 1885; Mr E. L 
















= 1885, and Mr. John 
af Plymouth, : arene 
; During the ensuing year the building at Plymouth will 
pe IN Course Of erection. Tt 1s anuctpat.d that the chief duty of 
phe Counci during this period will be to organise a scheme of 
gevesiigation to be carried out at Plymouth when the Laboratory 
Re in working order 
R It will be especially the business of the Council to determine 
ge conditions under which the Laboratory shall be accessible to 
mre naturalists of the United Kingdom and other countries for 
ie B sed ear of aiding an those inquiries into the life histo 
ae animals and plants, and particularly of food tishes, which 
© is the purpose of the Association to foster. 
i X. The plan of the Laboratory building includes a library 
he Council take the present opportunity of asking for dona- 
geons of works relating to fisheries and to marine zoulogy and 
many for the library, They will also be glad to receive sub- 
ptiptions towards a special Irbrary fund, in reference to which 
dali oles rg the Hon. Secretary, Prof. Lankester, 
; gopsulted. 
"™ 4. In conclusion, the Council desire again to express the 
ut which the n w under towards the 


wel of the Linnean Society for the continued 
maby shat hody to the Aasociation lo meet ta the veered 
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MEMORANDUM RELATING TO THE MODE 
IN WHICH SCIENTIFIC KNOWLEDGE CAN 
BE MADE USEFUL TO ENGLISH FISHERIES 


THE followihg Memorandum has been presented to the Presi- 
. dent of the Board of Trade and officially acknowledged by 
1m t— 

Without committing ourselves to all the statements and opinions 
contained in the subjoined Memorandum, we, the undersigned, 
wish to state that we concur generally with the views as to the 
proposed constitution of the new Fishery Department therein 
expressed — : 

Argyll, KG, F R.S ; Walsingham ; Stalbridge , E Marjori- 
banks, M P., Member of the late Royal Commission on [rawt- 
ing, John Lubbeck, Bart., M.P, F R.S , James Paget, Bart,, 
FRS , Henry W. Acland, KCB, FR.S., J Fayre, 
K.C SI, F RS, Honorary Physician to the Queen, Physician 
to the Secretary of State for India in Council , C Spence Bate, 
F 8 S, Member of Council of the Marine Biological Associa- 
tion, I Bayley Balfour, F RS , Sherardian Professor of Botany 
in the University of Oxford ; Ed Lonsdale Beckwith, late Prime 
Warden of the Fishmongers’ Company, Member of Council of 
the Marine Biological Association , F, {effrey Bell, F.Z S., Pro- 
fessor of Zoology in King’s College, London, Member of Council 
of the Marine Biological Association , Henry B Brady, F.R 8 ; 
W S. Caine, M.P , Member of the late Royal Commission on 
Trawling, P H Carpenter, F RS.,W H Dallinger, F RS, 
President of the Royal Microscopical Society ; Darwin, 
FR.S , W T Thiselton Dyer, CMG,F RS, Director of 
the Royal Gardens, Kew, Member of Council of the Marine 
Biological Association, W H Flower, F RS , Superintendent 
of the British Museum, Natural History, President of the 
Zoological Society, Vice-President of the Marine Buiologi- 
cal Association, Hans Gadow, Strickland Curator and Lec- 
turer on Animal Morphology in the University of Camonidge ; 
Arthur Gamgee, F RS, Fullerian Professor of Phystology ta 
the Royal Institution of Great Britain, W Hf. Gaskell, F RS , 
A Gunther, F RS, Keeper of the Zoological Department of 
the Brittssh Museum, Member of Council of the Marine Bhio- 
logical Association, S F Harmer, Fellow of King’s College, 
Cambridge, W A Herdman, Professor of Zoology in Univer- 
sity College, Liverpool, Member of Council of the Marine Bio- 
logical Association, G M Humphry, F RS, Professor of 
Surgery in the University of Cambridge, late Professor of 
Anatomy, Fellow of King’s College, J N Langley, F RS, 
Fellow of Trinity College, Cambridge, E Ray Lankester, 
F RS, Jodrell Professor of Zoology in University College, 
London, Fellow of Exeter College, Oxford, Hon Sec. 
of the Marine Biological Association, A Milnes Marshall, 
F RS, Professor of Zoology in Owens College, Manchester, 
Member of Council of the Marme Bhological Association ; 
W. C MelIntosh, F RS, Professor of Natural History in 
the University of St Andrews, Vice President of the Marine 
Biological Association, H N Moseley, F RS,, Linacre Pro- 
fessor of tluman and Comparative Anatomy in the University of 
Oxford, Chairman of Council of the Marine B: logical Associa- 
tion; Geo J Romanes, F RS, Member of Council of the 
Marine Biological Association, J Burdon Sanderson, F R S., 
Waynilete Professor of Physiology in the University of Oxford , 
E. A Schafer, F RS, Professor of Physiology in University 
College, London, P. L Sclater, k RS, Secretary of the 
Zoological Society, Member of Council of the Marme Biological 
Association , Adam Sedgwick, F R.S , Fellow of Trinity Col- 
lege, Cambridge, Member of Council of the Manne iological 
Association ; C. Stewart, F LS , Conservator of the Museum of 
the Royal College of Surgeons, Member of Council of the Manne 
Biological Association ; D’Arcy W Thompson, Professor of Zoo- 
logy in University College, Dundee , Sydney H. Vines, F R.S. , 
W F R Weldon, Fellow of St. John’s College, Cambridge , 
Frans Crisp, Vice President of tae Linnean Society, Hon. 
Treasurer of the Marine Biological Association; Peter Ende 
President, on behalf of the Norfolk and Norwich Naturalists’ 
Society; J. Gurney, Mayor of Norwich, R. E, B 
H. W. Stafford, John B. Pearce, Harry Bullard, S. 
Buxton, and John Barwell, Conservators under the Norfoli, and 
Suffolk Fisheries Act, 1877, for the City of Norwich ; C. Layis 
Buxton, T. C. Blofeld, and E. Frost, ‘pede Thetford, Con- 
servatorsfor Norfolk; B F. Grimsey, Mayor i sche and 
Lient.-Cal, H. M. ors for Suffolk ; F. 8 
Archer, Conservator for Lynn ; C. J. Greene, Hon. Sec. of the 
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Yare Society; Lievt.-Col. F, H. Custance; | conditions of those areas and with the varyigg association of'th 
M.D, ; H. W, Bidwell; G. F. Buxton ; | living inhabitants éater se, Only in this way ean the 


H. W. Fielden, late Naturalist to Sir G, Nares's¢Arctic Expe- 
dition ; Thos. Southwell. ‘ “ 


I.—Preface 


(t) The necessity for an administration of our marme and 
fresh-water fisheries based upon thorough or scientific knowledge 
of all that relates to them has become obvious of late years. 
The Trawling Commission of 1884-85 has reported to this effect 
m so far as the subject of their inquires 18 concerned Other 
nations have adopted such a method of dealing with their fish- 
eries, with good results and the promise of better. 

(2) The inquires and operations necessary cannot be con- 
ducted as the result of private commercial enterpnse. They 
must be national in character. 

(3) Whilst the general trade returns of the fishing industry, 
on the one hand, and the practical enforcing of regulations as 
to the protection of fishing-grounds and the restriction of fish- 
ing operations within certain seasons and localities are matters 
with which an ordinary staff of officials can effectually deal, yet 
the chief purpose. of the operation of a satisfactory Fisheries 
Department are of such a nature that only expert naturalists can 
usefully advise upon them and carry them out It 1s therefore 
important that the organisation of a State Fisheries Department 
sbould either be primarily under the control of a scientific 
authority who should direct the practical agencies as to trade 
returns and police, or that there should be distinct and parallel 
branches of the Department—the one concerned in scientific 
eg the other in collecting trade returns and 1n directing 

cea police. ‘ ; 

4) It does not appear that there 1s any ground for supposing 
that individuals of scientific traming are t~so facto unfitted for 
administrative duties, and there would be obvious advantages 
in Piacing the operations of a Fisheries Department under one 
head. Indeed, it may be maintained that an education in 

scientific matters, and capacity for scientific work, 1s likely to 

uce a more practical and enterprising director of such a 
ment than could elsewhere be found. It has not been 

found desirable to place the admunistration of the important 
botanical institution at Kew in the hands of a non ene 
the 
enes 


director, and there 1s no obvious reason for avoid: 
employment of a scientific staff in the case of a F 
Department. 


I1.—Nature of the Work to be done 


(t} Generally to ascertain what restrictions or modifications 
im the of fishermen are desirable, so as to insure 
the largest and most satisfactory returns prospectively as well as 
immediately from the fishing-grounds of the Enghsh coast and 
from English rivers and lakes 

(2) Especially to ascertain whether existing roy S rounds 
can be improved by the artificial breeding of food-fshes and 
shejl-fish, and to determine the methods of carrying on such 
breeding, and to put these methods into practice 

(3) To find new fishing-grounds. 

(4) To mtroduce new fish—either actually new to the locality 
or new to the consumer. 

(5) To introduce (if practicable) methods of rearmg and 
fattening marine fish in stock-ponds. 

(6) To look after the cultivation and supply of bait 
(7) To introduce new baits, new methods of fishing, 1m- 
proved nets, umproved boats, new methods of transport and of 


The work can be divided into two sections. <A. Investigation ; 
B. Practical Admunistration. 
A, Jnvestigation.— The inquiries which are necessary in order 
to effect the purposes mdicated ahove are as follows .— 
) A thorough physical and biological exploration of the 
ages ional oka aie hry bray wna 
especial rm in the ne ing- 
: The lnvesigeifon must include a determmation of 
temperature avd currents at vanous depths, the nature of the 
bottom, the composition of the sea-water, and the influence of 
rivers and conformation of coast upon these features. At the 
game time the entire range of the fauna and flora must be in- 
vestigated in relation to small areas so as (0 connect the 
living inhabitants of different areas with the varying ph 


food-fishes to the physical conditions of the sea, and td 

living associates be ascertained and data furnished for paar rnee 
determining the causes of the local distribution of di@érent 
“d food-fishes and of the periodic migrations of some kinds of, 

em. t 

(2) A thoroughly detailed and accurate knowledge of the 
food, habits, and movements of each of the important kinds of 
food-fishes (of which about five and-twenty, together with aix 
shell-fish important e:ther as food or bait, may be reckoned), ; 
The relation of each of these kinds of fish to its _fishing-ground. 
must be separately ascertained ; its time and mode of reproduce ‘ 
tion, the mode of fertilisation of its eggs, the growth of the 
embryo, the food and habits of the fry, the enenues of the young 
and of the adult, the relation of both young and adult to tem« 
perature, to influx of fresh water, to sewage contammation, to 
disturbing agencies such as trawling, and ordinary traffic. 

(3) An inquiry as to whether over a long period of years there 
has been an increase or a decrease in the abundance of each 
kind of food-fish on the chief fishing-grounds as 2 matter of 
fact, together with an inquiry as to the actual take of each kind 
of fish in successive years, and further an inquiry as to any ac- 
companying vanation in (2) the number of fishing-boats ; (3) 
the methods of fishing ; (¢) the climatic cunditions or other 
ea A a a conditions as previous inquiry may Neve 

est 

4) An inquiry for the purpose of ascertaining exper:mentally 
whether ibe decrease in the yield of fain ground, in rd 
to each several spectes of food-fish can be remedied: (a) by 
artificial breeding of the fish ; (6) by protecting the young ; (¢) 
by increasing its natural food , (@’) by destruction of its enemies ; 
(e) by restrictive legislation as to time or place of fishing and 
as to size of fish which may be taken and character of fishing 
apparatus which maj be used : 

5) An inquiry to ascertain. whether, if periodic, natural 


causes are at work in determining the Auctuations of the yield 
of fishing-grounds, their effect can be foretold} and whether this 
effect can in any case be counteracted ; similariNg ascertain in 
the case of migratory shoal-fish whether any simple a 


worthy means can be brought into operation for the purpose of 
foretelling the places and times of their migrations so as to 
pie both fishermen and fish-dealers to be ready for their 
arnival, 

(6) An inquiry into the diseases of fish, especially in relation 
to salmon and other fresh-water fish. 

B. Practical Admimstration.—The chief heads under which 
this presents itself as distinct from the antecedent search for 
dares ang are — ; % 7 : 

(1 em ement of an efficient ‘‘intelligence depart- 
see saving’ Weekly statistics of the fishing Tnduatey; the 
appearance and disappearance of certain fish at particular spots, 
the number of fishing boats employed, the methods of fishing 
em baby the meteorological conditions. 

(a) he advising and enforcing of restrictions by the Legisla- 
ture as to time, place, and method of capture of fish. 

(3) The artificial breeding and rearing of fish to stock im- 
poverished fishing-grounds. 

(4) The leasing and management of the foreshore and sea- 
bottom in particular spots, for the purposes of oyster-culture 
and mussel-culture, and of marsh-lands near the sea for the 
formation of tanks and fish-ponds. 

(5) The opening up of new fishing-grounds and of new fish 
industries (curing and treatment of fish for commercial pur- 


es) 
(6) The introduction of new species of food fish and shell- 


Ill.—General Organisation and Staff necessary to carry om thet 
Inyuiries and to put the Results allained tuto Praction 


It is a matter of fundamental importance to determine, first 
of all, whether it is desirable that these matters should be dealt 
with by a permanent staff, or, on the other rappin the coca. 
sional employment of a scientific man-—not habitually occupied 
in these ars gp attempt the solution of any particular 
problem which an unskilled official may present to him. ‘ 

Clearly there must be 


co aber ate cll bolus teeae ca oe 


" 
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gan of and become experts in all that relates 

., Father, ip it desirable that the matters which are to be 

daupired into should be determined by an official unskilled in 

mgtarel Wistory? Or, onthe other hand, that the selection of 

inguiries Hkely to lead to a satisfactory result should be made 

a man of science, eae conversant with the nature of the 
tings to be dealt with ? 


‘he organisation required consists, so far as persons are 


concern “— 

(1) A chief scientific authorit 

(2) A staff of working naturalist-inspectors. 

(3) A staff of clerks 

And, 80 far as material 1s concerned, of -— 

(4) A London office, with collection of fishes, apparatus used 
mm fishing, maps, survey-records, statistical returns, and Jib 

(5) A surveying ship, under the orders of the Department, to 
be manned and maintained by the Admiralty. 

(6) A chief laboratory fitted for carrying on investigations 
such as those named in Section II , and also two smaller mov- 
able laboratories, together with steam yacht fitted for dredging 
and sounding. 

(7) Hatching-stations and fish-ponds. 

With regard to the foregoing headings, it 1s a matter for con- 
sideration whether ‘‘the chief scientific authority ” should be 
an individual or a committee of five ‘The position assigned 
to this post should be equal to that of the Director of the 
Geological Survey or the Director of the Royal Garaens, Kew, 
or, if the “‘ authority ” takes the form of a committee, it should 
be placed on the same footing as the Meteorological Council. 
The M or persons so appointed should be responsible for 
all the operations of the Department, and of such scientific 
training and capacity as to be likely to devise the most useful 
lines of inquiry and administration. 

The ‘‘naturalist-inspectcrs”” should be six in number, but 
operations might be commenced with a smaller staff They 
should be thoroughly competent observers, and under the direc- 
tion of the chief scientific authority they would be vanously 
employed, either on the surveying-ship, at the chief laboratory, 
or in loca! laboratones, hatching-stations, or in the London 
office and museum. 

The naturalists thus employed would become specialists in 
all matters relating to the life history of fishes and their food ; 
they would acquire a skill and knowledge far beyond that which 
it ee to find ane existing naturalists, who occa- 
nonally are requested to make hurried reports on such matters 
as salmon disease or the supposed injury of the herring-fisheries 
by trawlers. 

One of the naturahst-inspectors should be a chemist and 
physicist, in order to report on the composition of the water 
ind the nature of the bottom in the areas investigated 

““ Clerks" would be required 1n the London office to tabulate 
itatsstics and carry on correspondence These gentlemen need not 
vecessarily have any scientihc knowledge. It would probably be 
recessary to have a correspondent or agent of the Department in 
swery large fishing centre. Probably the coast-guard officials 

ag re into this ne 
to material equipment :t appears ta be ne 
hat a Screntific Fisheries Department should have at its 
London office a Museum of fishing apparatus for reference and 
nstruction, and also complete collections illustrative of the 
ishes, their food, enemies, and other surroundings. In the 
ame building would be exhibited maps showing the distribu. 
fon and migrations of food fishes, the coast temperature and 
7 ha a the varying character of the sea-bottom, sea- 
ey, XC. 

The surveying-ship or ships would be provided b 
dain P p provided by the 
A central laboratory is in course of erection upon Plymouth 
hound by the Marine Biological Association. Her Majesty’s 
sovernment has promised to contribute 5000/. and s00/, a year 
institution, on condition that its resources are avail- 

pu here indicated, Certain of the ‘‘ natar- 
Yist-inspectors” (probably three at any one time) would 
@ stationed at the Plymouth laboratory in order to carry on 
v3 stadies of the development and food of particular species 


smaller movable laborato steam-yacht, and othe 
RN pelt tn eee ee “ : 


ON NEW APPLICATIONS OF THE MECHANIH- 
CAL PROPERTIES OF CORK 10 THE ARTS'* 


T would seem difficult to discover any new properties in a 
substance so familiar as cork, and yet it ses qualities 
which distinguish it from all other solid or liquid bodies, namely, 
its power of altering its volume in a very marked d in con- ° 
sequence of change of pressure. All liquids and solids are 
capable of cubical compression, or extension, but to a small 
extent ; thus water is reduced in volume by only 1/2000 part 
by the pressure of one atmosphere. Liquid carbomiec acid yields 
to pressure much more than any other fluid, but still the rate 1s 
very small, Solid substances, with the exception of cork, offer 
equally obstinate resistance to change of bulk; even india- 
rubber, which most people would sup capable of very con- 
siderable change of volume, we shall find 1s really very ngid. 

I have here an apparatus for applying pressure by means of a 
lever I place a piece of solid india-rubber under the plate and 
you see that I can compress 1t considerably by a very light pres- 
sure of my finger. I slip this same piece of india-rubber into a 
brass tube, which it fits closely, and now you see that lam 
unable to compress it by any force which J can bring to bear. I 
even hammer the lever with a mallet, and the blow falls as it 
would on astone The reason of this phenomenon is, that in 
the first place, with the india rubber free, 1t spread out laterally 
while being compressed longitudinally, and consequently the 
volume was hardly altered at all, in the second case, the strong 
brass tube prevented all lateral extension, and because indta- 
rubber 1s incapable of appreciable cubical compression, its 
length only could not be sensibly altered by pressure 

xtension, in Iske manner, does not alter the volume of india- 
rubber In this glass tube 1s a piece of solid round rubber which 
nearly fills the bore. The lower end of the rubber 1s fixed in 
the bottom of the tube, and the upper end 1s connected by a fine 
cord to a small windlass, by turning which I can -stretch the 
rubber I fill the tube to the bnm with water, and throw an 
image of it onto the screen If stretching the rubber either 
increases or diminishes its volume, the water in the tube will‘ 
either overflow or shrink in it. 1 now stretch the rubber to 
about 3 inches, or one-third of its original length, but you can- 
not see any apprectable movement in the water-level, hence the 
volume of the rubber has not changed. 

Metals when subjected to pressures which exceed their elastic 
limits, so that they are permanently deformed, as in forging or 
wire-drawing, remain practically unchanged in volame per unit 
of weight 

I have here a pair of common scales To the under sides of 
the pans I can hang the various specimens that I wish to examine ; 
underneath these are small beakers of water which I can raise 
or lower by means of a rack and pion. Substances immersed 
in water lose in weight by the weight of their own volume of 
water ; hence if two substances of equal volume balance each 
other in air, they will also balance when immersed in water, 
but if their volumes are not the same, then the substance havi 
the smaller volume will sink, because the weight of water it 
displaces 1s less than that displaced by the substance with the 
larger volume To the scale on your left hand is suspended a 
short cylinder of ordinary iron, and to the right-hand scele a 
cylinder of ordinary copper They balance exactly. I now 
raise the beakers and immerse the two cylinders in water; you 

| see the copper cylinder sinks at once, and I know by that chat 
copper has a smaller volume per pound than tron, or, as we 
should cam:ronly say, 1t 1s heavier than iron. I now detach 
the copper cylinder, and in its place hang on this iron one, 
which is made of the same bar as 1ts fellow cylinder, but foreed, 
while red hot, into a mould by a pressure of sixty toms per 
square inch and allowed to cool under that pressure. The two 
cylinders balance, as see, Has the volume of the iron 
the ike where cylinder been altered by the rough treatment it 
has ived ? I raise the beakers, immerse the cylinders, the 
balance is not destroyed ; hence we conclude that although the 
form has been changed the volume has remained the same. I 
substitute for the hot compressed cylinder one pressed into a 
mould while cold, and held there for some time, with a load of 
sixty tons per square inch ; the balance is not 
immersion, hence the volume has not been altered. I can 
repeat the experiments with these copper cylinders and the 
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wesnit will be found the same. Extension also is 1 of 
Saag altering the density of metals I attach to the 
. two specimens of iron taken from a bar which had been 
“sander by a steady pull. One specimen is cut from the 
,  @& where it had not been steamed, and the other from the 
very point where #t had been gradually drawn out and fractured. 
The specimens balance, I immerse them, you see the balance 
Nok, destroyed ; hence the volume of the iron has not been 
changed e Supra by extension. 

Rut behaves in a very different manner, I place this 
gf of cork into just such a brass tube as served to restrain 

india-rubber and apply pressure to it im the same way, you 
seq I can readily compress the cork, and when I release it i 
expands back to its ongimnal volume the action 1s a Iittle 
sluggish on account of the friction of the cork against the sides 
of the tube. In this case, therefore, a very great change in the 
volume of the maténal has been easly effected. 

But although solids evidently do not change sensibly in bulk, 
after having been released from pressures high enough to distort 
them permanently, yet, while actually under pressure, the volumes 
__may have been ¢ojisiierably altered. As far as I am aware, 

his point has not been determmed expermmentally for metals, 
but it 1s very easy to show that india-rubber does not change, 

T have here some of this substance, which 15 so very slightly 
hghter than water, that, as you see, it only just floats in cold 
water but smks in hot. [f I could put st ander considerable 
pressure while afloat in cold water, then, if its volume became 
sensibly less, 1t ought to sink In the same way, if I load a 

ace of cork and a piece of wood so that they barely float, 
# their volumes alter they ought to sink 

In this strong upright glass tube I have, at the top, a piece of 
india-rubber, immediately below tt a piece of wood, and below 
that a cork; the wood and the cork are loaded with metal 
sinkers to reduce their buoyancy ‘the tube 1s full of water and 
18 connected to a force-pump by means of which I can impose a 
pressure of over 1000 Ibs per square inch. Ihe mage of the 
tube is now thrown on the screen and the pressure 1s being 

ed You see at once the cork is beginning to shrink in all 
<ivections, and nw its volume 1s so reduced that it 1s incapable 
“of floating, and sinks down to the bottom of the tube. The 
imdia-rubber ts absolutely unaffected, the wood does contract a 
little, but not sufficiently to be visible to you or to cause it to 
sink, I open a stop-cock and relieve the pressure , you see that 
the cork instantly oa ae tts buoyancy 1, restored, and it floats 
again By alternate 
ean produce the fambar effect so well known in the toy called 
‘* the bottle imps.” It 1s this singular property which gives to 
cork 1ts value as a means of closing the mouths of bottles Its 
elasticity has not only a very considerable range, but it 1 very 
persistent. Thus in the better kind of corks used in botthng 
champagne and other effervescing wines you are all famihar 
with the extent to which the corks expand the instant they 
escape from the bottles [have measured this expansion, and 
find it to amount to an increase of volume of 75 per cent , even 
even after the corks have been hept in a state of compression in 
the bottles for ten years If the cork be steeped in hot water, 
the volume continues to increase till it attains nearly three times 
that which 1t occupied in the neck of the boitle. 


y applying and taking off the pressure [ 
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Ni has been permanently altered ; it has taken a. pertagnent 


In consid the properties of most substances, our 
for the cause of these properties is bafffed by our 
powers and the feeble instruments we or in 
molecular structure. With cork, happily, this is not the case ; 
an examination of its structure is easy, and perfectly explains 


the cause of its peculiar and valuable properties. 

All plants are built up of minute cells of various farms and 
dimensions. Their walls or sides are composed chiefly of 2 
substance called cellulose, frequently associated with lignine, or 
woody matter, and with cork, which last 1s 2 nitrogenous swb- 
stance found in many portions of plants, but is es, fle- 
veloped in the outer bark of exogenous trees, that is, trees 
belonging to an order, by far the most common in these late 
tudes, the stems of which grow by the addition of layers of 
fresh cellulose tissue outside the woody part and inside the bark 
Between the bark and the wood 1s interposed a thin fibrous 
layer, which, in some trees, such as the lime, is very mach 
developed, and supplies the bass matting with which all are 
famihar The cory part of the bark, which 1s outside, is 
composed of closed cells exclusively, so built together that no 
connection of a tubular nature runs up and down the tree, 
although horizontal passages radiating towards the woody part 
of the tree are numerous, In the woody part of the tree, on the 
contrary, and in the inner bark, vertical passages or tubes exist, 
while a connection is kept up with the pith of the tree by means 
of medullary rays In one species of tree, known as the cork 
oak, the corky part of the bark is very strongly cereepey. I 
project on the screen the magnified image of a horizontal section 
of the bark of the cork oak , you see nine or ten bands running 
parallel to each other these are the layers of cellulose matter 
that have been deposited in successive years I turn the spec- 
men, and you now see the vertical section with the radiating 
passages clearly marked 

The difference between the arrangement of the cells or tissue 
forming the woody part of the tree and the bark 1s easily shown, 
I have here three metal sockets, supp rted over a shallow 
wooden tray, Into them are fitted, first, a cork cut out of the 
bark in a vertical direction, next, a cork cut m a radial direc- 
tion, and, lastly, a ptece of common yellow pine. By means of 
my force pump, I apply a couple of atmospheres of hydraulic 
pressure Eproicet an image of the apparatus on the screen, 
and you sce the water has made t's way through the wood and 
through the cork cut in the radial direction, while the cork cut 
in the vertical direciion 15 mpervious, 

The cork tree, a species of Sree oak, 18 indigenous | 
Portugal and along both shores of the Mediterranean, The 
diayram on the wall has been painted from a sketch obligingly 
sent to me by Mr C A_ Friend, the resident engmeer of the 
Seville Waterworks, to whom I am also indebted fur this branch 
of a cork tree, these acorns, this axe used in getting the cork, 
and fora description of the habits of the tree, its cultivation, 
ard the mode of gathering the harvest. 

The cork oak attains a height of 30 to 40 feet , it 1s not cults. 
vated in any way, but grows like trees in a ries The first 
crop 1s not gathered till the tree 15 thirty years old, the next nine 
or ten years later, both these crops yield inferior cork, but at 


When cork 1s subjected to pressure, ether in one direction, as ; the third crop, gathered when the tree 1s fifty years old, the 


an this lever press, or from every direction, as when smmersed 
in water under pressure, a certain amount of permanent de- 
formation or ‘‘ permanent set” takes place very quickly Tins 
ty 18 common to all solid elastic substances when stramed 
beyond their elastic limits, but with cork the himuts are compara- 
tively low. You have, no doubt, noticed in chemists’ and other 
shops that, when a cork 1s to» large to fit a bottle, the shop- 
keeper gives the cork a few sharp bites, or, if he be more re- 
fined, he uses a pair of specially contrived pincers; in esther 
case he syueezes the cork beyond its elastic limits, and so makes 
at permanently smaller. Besides the permanent set, there 1s a 
certain amount of what I venture to call sluggish elasticity, 
that 1s, cork on being released from pressure, springs hack a 
certain amount at once, but the complete recovery takes au 
ble time. 

le I have been speaking, a piece of fresh cork, loaded so 

a6 barely to float, has been inserted into the vertical glass 
 iomenaabar I apply a shght pressure, you see the cork snk 
release the pressure, and it rises briskly enoagh. I now ~ * 


a much higher pressure for 2 moment or two, I release i. 
~ +4 at ae until do so very slowly ; its 
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bark has attamed full maturity, and after that will yreld 
highest quality of cork every ninc or ten years In the autumn 
of the year, when the bark 15 1n a fit state, that is, for smal? 
trees, from three quarters of an inch to one inch thick, and for 
Jarger ones up to one inch and a half, a horizontal cut 1s made, 
by means of a light axe like the one I hold in my hand, through 
the tark a few inches above the ground; succeeding cuts are 
made at distances of about a yard, up to the branches, and even 
along some of the large ones, then two or more vertical outs, 
according to the size of the tree, and the bark 13 ripped off by 
inserting the wedge-shaped end of the axe-handle. In making 
the cuts great care 1s taken to avoid wounding the inner bark 
upon the integrity of which the health of the tree depends ; ba 
where this pee taken, the gathering of the cork doe 
not in any wa) re the tree 

Abate ares cork is immersed for about an hour in br 
water, it 1s dressed with a kind of spukeshave, then laid ont fi 
and waghted in order to take ont the curvatures it is the 
stacked in the open air, without prams of any kind, for cir 
does not appesr to be su-ceptible of receiving injury ftom.tl 
weather. 
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~ Joe minute ateucture of the bark ic very remarkable. First, 
Eiproject on the screen 2 ic section of the wood of the 
otk tree. Itis taken tn a horizontal plane, and I esk you to 
motioe she diversity of the structure, and especially the presence 
od largo tubes or pipes. 1 next exhibit a section taken in the 
gatae plane of the corky portion of the bark You see the whole 

is made up of minate many-sided cells about 1/750 
of an inch in diameter, snd about twice as long, the long way 
of the cells being disposed radially to the trunk The walls of 
Ake cells are extremely thin, and yet they are wonderfully im- 
pervious to Iiquids. Looked at by reflected light, sf the spect 
men be turned, bands of silvery light alternate with band. of 
comparative darkness, showing that the cells are built on end to 
end in regulary order ‘The vertical section next exhibited shows 
a cross section of the cells looking Jike a minute honeycomb 
In some specimens large numbers of crystals are found These 
could not be distinguished from the detached elementa 
apindle-shaped cells, of which woody fibre 1s made up, were it 
not for the powerful means of analysis we have in polarised 
fight. I need hardly explam to an audience in this Institution 
that hght passed through a Nicol prism becomes polarised, 
that 3s to say, the vibrations of the Juminiferous ether are 
ail reduced to vibrations in one plane, and, consequently, if 
& second prism b- interposed and placed at mght angles to the 
first, the hight will be unable to get through , but if we introduce 
between the crossed Nicols a substance capable of turing the 
plane of vibration again, then a certain portion of the light will 
pass I have now prujected on the screen the feeble light 
emerging from the crossed Nicols _ I mtroduce the microscopic 
preparation of cork cells between them, and you see the crystals 
glowing with many-coloured lights on a dark ground 

Minute though these crystals are, they are very numerous and 
hard, and it 1s partly to them that 1s due the extraordinary rapidity 
with which cork blunts the cutting instruments used in shaping 
it Cuork-cutters always have beside them a sharpening-stone, 
on which they are obliged to restore the edges of their knives 
after a very few cuts. 

The cells of the cork are filled with gaseous matter, which 1s 
very easily extracted, and which has been analysed for me by 
Mr. G. H Ogston, and proved to be common alr J have here 
a glass tuhe in which are <ome pieces of cork which have been 
cut into slices so as to facilitate the escape of the arr I connect 
the tube with an exhansted receiver and project the mage on the 
screen § you Sec rising from the cork bubbles of air as numerons, 


but much more minute than the bubbles which rise from sparkling | 


wines , much more mmute, because the bubbles you see are 
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I clesed the end of a glass tube 11 mm. diameter, with u disk 
of cork 1°75 mm, thick, cut at nght angles to the axis of the 
tree ; I pl a solution of blue litmus inside the tube, nd 
eux it in a weak sulution of sulphuric acd. Had 
taken place, both liqmds would have assamed a red colour, faut 
after sixteen hours no change whatever could be detected. Za 
like mertness was exhibited when the tube was filled with a 
solution of copper sulphate and suspended in a weak solution of 
ammonia; a deep blue colour would have appeared bad any 
intermixture taken place, and the same tube 1s before you im- 
| mersed in amsmonta and filled with red litmus solution — Jt has 

been in this condition since February 28, but no diffusion bas 
| taken place. A disk of wood 6 mm, thick under the same cit- 
| cumstances showed, after a couple of hours, by the hquids tarning 
| blue, that diffusion was going on actively It 15 this property of 
allowing gases to permeate while completely barring lquids that 
enables cork to be hept in compression under-water or in contact 
| with various liquids without the atr-cells becoming water logged, 
, and that makes cork so admirable an article for waterproof 
| wear, such as boot-soles and hats, for, unlike india rubber, it 
allows ventilation to go on while it keeps out the wet. The 
cell walls are so strong, notwithstanding therr extreme thinness, 
that they appear, when empty, to be able to resist the atmo 
spheric pressure, for the volume of the cork does not sensrbly 
diminish, even when all the air has been extracted. V 
under very high power, cross-stays or struts of fibrous matter 
may be distinguished trav: rsing the cells + these, no doubt, ad@ 
to the strength and resistance of the structure 

From what you have seen you will have no difficulty in 

arriving at the conclusion that cork consists, practically, of an 
aggregation of minute air vessels, having very thin, very water- 
tight, and very strong walls, and hence, 1f compressed, we may 
expect the resistance to compression to rise In & Manner more 
like the resistance of gases than the resistance of an elastic sold 
such asa spring In a spring the pressure increases in proper- 
tion to the distance to which the spring 1s compressed, but with 

ases the pressure increases In a much more rapid manner , that 
is, inversely as the volume which the gas 1s made to occupy. 
But from the permeabihty of cork to air, it 1s evident that, if 
subjected to pressure in one direction only, it will gradually part 
with its occluded air by effusion, that 1s by its pa.sage through 
the porous walls of the cells in which it 1s contained This fact 
can be readily demonstrated by the lever press which I have 
used, for, 1f the brass cylinder containing the cork be filled with 
soap and water and pressure be then applied, minute babbles 
will be found to collect on the surface, and their formation will 
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expanded to seven or eight times their volume at atmospheric | go on for many hours, 


pressure on account of the vacuum eatsting in the tube The 
tur will continue to come off for an hour or more, and from 
measurements made by Mr Ogston I find that the air occluded 
in the cork amounts to about 53 per cent of its volume. The 
facility with which the ar escapes, compared with the imper- 
meability of cork to liquids is very remarkable. 

I throw on the screen the image of a section cut from a cork 
which was kept under a vacuum of about 26 inches for five days 
and nights , antline dye was then injected, and yet you see that 
the colour has not more than permeated the outermost fringe of 
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wwe Su MIOME perrect vacuum, and then imyecting dye, a slight 
darkening of the general colour of a section of the cork may be 
noticed, but it 1s very slight indeed How, then, does the air 
escape se readily when the cork is placed ¢# vacuo ? 

The answer Is, that gases possess the property of diffusion , 
that is, of passing through porous media of inconceivable fine- 
— When two gases, such as hydrogen and air, are separated 

@ porous medium, they immediately begin to pays into each 

“er, and the lighter gas passes through more quickly than the 


__ vier, 
T have here a glass tube, the upper end of which is closed by 
dips into a basin of water 


a ‘thin stice of cork, the lower e 
rs ago the tube was filled with hydrogen, which you 


Some hou 
know is about 144 times hghter than aur ; consequently, accord- 
get out of the tube through 


ing ‘to the law of drffusion, it will 
te cork quicker than the air can get in by the same means, and 
Me vésuit must be that a partial vacuum will be formed tn the 
nébe, wads column of water-will be drawn wp. You see that 
much thas ‘been the case, and we have thus proves that the cells 
oerk are eminently perviors to gases. pores in the cell- 
» owever, to be too minute to permit the passage 


H 
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On the other hand, 1f cork be subjected to pressure from all 
sides, such as operates when tt 1s immersed in water under 
pressure, then the cells are supported in all directions, the air m 

‘ them 15 reduced in volume, and there 13 no tendency to escape in 
one direction more than another An india-rubber bag, such as 
this, distended by ur, bursts, as you see, if pressed between two 
surfaces, but 1f an india-rubber cell be placed m a glass tube and 
subjected to hydraulic pressure, it 1s merely shrivelled up; the 
strain on its walls 1 actually reduced 

1 To take advantage of the pecultar properties of cork in 
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vessel of 54 gallons capacity I introduced a quantity of cork, and 
filled the mterstices fall of water, carefully getting out all the aur 
I then proceeded to pump 1n water, until definite pressures up to 
! 1000 pounds per square inch had been reached, and, at every 100- 
pounds, the weight of water pumped in was determined _ In this 
way, after many repetitions, I obtamed the decrease of volume 
due to any given increase of pressure. The observations have 
been plotted into the form ofa curve, which you see on the chagram 
on the wall. The base-line represents a cylinder containing one 
cubic foot of cork divided by the vertical lines into ten parts ; the 
black horizontal lines accordmg to the scale on the left hand 
represent the pressures in pounds per square inch which were 
necessary to compress the cork to the corresponding volwate. 
Thus to reduce the volame to one-half, required 2 pressure rake 
pean pes Simete inch. At 1000 pounds per square inch 


ume was reduced to 44 per cent. ; the yiel then becante 
very little, weigh, Sues the solid parts of the cells had neatly 
come together, this corrdborates Mr. Ogston’s determina- 


tion that the of cork constitutes . of 
its bulk. The engineer, in Gealing witha Roce oaiile ee- 
Stance, requires to know not only the pressure which a given 
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“This paper, which supplies some suggestive and not uninteresting 
matter, is based upon observations on the abnormal development 
in a fall-grown axolot! of a fifth digit at the base of ¢he fourth, 
and the gradual reparation, by multiplication of the parts, of 
various injuries to the other phalanges. Dr. Fauvelle considers 
at h the conditions on which the formation of supplementary 
parts in the adult may possibly depend, and whether we may not 
refer such abnormal manifestations of activity to a reversion in 
the cells of the connective-tissues to an embryonic condition, in 
which segmentation ts possible M Avia, in confirming the 
views of Dr Fauvelle as to the influence of heredity in the 
human species on the appearance of supernumerary organs, 
instanced the family of the Fodh, which for several centuries 
had exercised patriarchal supremacy over a tribe of the Arab 
Hyamites. In this family, whose members are not allowed to 
beyond the limits of their own kindred, polydactylism 
has ome an established hereditary character, and 18 con- 
sadered as an indispensable evidence of legitimacy, and right of 
succession M,. Avia has personally examined various Fodh, all 
of whom had twenty-four phalanges on their hands and feet.— 
Qu heredity, by Dr Fruvelle In this, as mn the preceding 
paper, the author draws attention to the DE done to scientific 
inquiry by the constantly increasing recklessness with which 
hssiological and anatomical conditions, whose causes we are 
ignorant of, are indiscriminately referred to so-called ‘‘ atavism,” 
It must be con‘essed, however, that the author himself in his 
exposition of the significance of the phenomena of heredity, 
@s given in this paper, and in his more recent communication to 
the Soctety of his views regarding the real or assumed existence 
of atavism, exhibits the same want of accuracy and close 
definition which he condemns in others, and the vagueness of 
the opinions which he has enunciated with such dogmatic 
tementy excited a lively controversy, in which MM Laborde and 
Sanson, and Mine Cl! Royer, with other members, took part 
~~On primitive forms of numerations, by M Letourneau In 
this paper, and im the discussion which followed its reading, 
attention was drawn to the development, among some peoples, 
of a decimal system of numeration from the natural counting of 
the fingers, while according to Bachofen and others, the 
decimal method was preceded, in those earlier periods of civilt- 
sation in which the matnarchal principle was still in force, by 
the octomal system Curious evidence of the prevalence of this 
practice of counting by 8 is afforded in Sanskrit, and in Greek 
and Latin, as well as in several modern Euro forms of 
speech, by the close affinity, if not identity, of the words signi- 
ing nine and new, as, ¢g¢, the French ‘‘neuf,” thus showing 
the numeral followmg eight was of more recent acceptation 
than the final term of the octomal form of numeration. 
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- * List of the members of the Academy on March 1, 1886 
~—~Dhiagnoses of new plants from Asia, by C J Maximowicz, 
part 6 (Latin), containing a good many new species. —Report 
on new Imguistic materials contained in the “Codex Comanicus,” 
by Prof. Radloff (German) 
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Royal Society, June 10-—‘' A Miute Analysis (exper- 
mental) of the vanous Movements produced by stimulating in 
the Monkey different Regions of the Cortical Centre for the 
Upper Limb, as defined by Prof Ferner” By Charles E 
Beevor, MD, M.RC P., and Prof Victor Horsley, F.R.S, 
B.S., F R.C S. 

The following investigation was undertaken as prefatory to a 
research into motor localisation of the spimal cord. 

Anatomy.—(1) Attention 1s drawn to some minute details of 
the topographical anatomy of the upper limb centres as defined 

Prof. Ferrier. 

(2) Outlines of the shape and arrangement of the fissure of 
Rolando, yp) sean and intra-parietal sulci. 

(3) Proof adduced in support of the authors’ opinion that the 
small horizontal sulcus named X by Prof, Schafer really corre- 
sponds to the superior frontal <ulcus of man 

Previous Résearches,-~Fermer’s results are then given in full. 

Method pf Experimentation 5 explained in detail, as also the 

subdivision of the part of the cortex investigated into 


spode 
cee about 2mm square. 
the results of excitation are then deduced the two 
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Axiom I Theda | asa whole the motor area of the .... 
cortex for the upper Hmb, as defined by Prof, Ferrier, We Rad 
that the regions for the action of the larger joints are 
at the upper part of the area, ze closer to the middle Yde, 
while those for the smaller and more differentiated movements 
he peripherally at the lower part of the area, oe 

Aatom 1l.—As & broad result, extension of the joints Is ¢ 
most characteristic movement of the upper part of Ferner’s 
arm centre, while flexton is equally charactertstic of the move- 
ments obtained by stimulating the lower part. Finally, he- 
tween these two regions there 1s a small portion where flexion 
and extension alternately predominate, a condition to which we 
have given the name of confusion (Here both flexors and 
extensors are contracting at the same time, and consequently the 
jot 1s usually fixed in a neutral ition, each group of 
mu les alterna’ely drawing it in opposite directions ) 

Priority of Movements 1s found to take place, and follows the 
**march”’ first indicated by Dr. Hughlings Jackson as existing 
in epileptic scizures 

This march 18 mn accordance with Axiom 1, since the 
shoulder commences the series of movements in the uppermost 
part of the area, the thumb at the lowest part, and the wrist ia 
the intermediate part 

Summary —(1) That X ts the superior frontal sulcus of man. 

(2) That the movements of the joints are progressively repre- 
sented in the cortex from above down. 

(3) Localisation of sequence of movements 

(4) Localisation of quality of movements 

(5) That there ts no absolute line of demarcation between the 
difterent centres 


Mathematical Society, June 10.—J W.L Glarsher, F.R S, 
President, m the chair.—At a special mecting the following 
was unanimously carricd — Phat the Couneil be 
empowered tu take the necessary steps to obtain a charter of 
incorporation for the Society "—At the ordinary meeting Messrs, 
A RK Foryth, F RS, R Lachlan, and the Rev J J. Milne 
were admitted into the Society — It he following communications 
were made —Reciprocation in statics, by Prof Genese.—On 
the theory of screws tn elliptic space (third note), by A. 
Buchhuim —~ Some apphcations of Wererstrass’s elliptic functions, 
by Prof Greenhill —Formula for the interchange of the inde- 
pendent and dependent vanables with some applications to 
reciprocants, by C Leudesdorf (second paper on reciprocants), 
by & J Rogers.— On the motion of a liquid ellipsoid under the 
influence of its own attraction, by A B Basset —Electrcal 
oscillations on cylindrical conductors, by Prof J. J Thomson, 
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Chemical Society, May 20 -—Dr. Hugo Muller, F.R.S., 
President, in the chair ~The following papers were read — 
Sources of error in the calorimetnc study of salts, by Prof. W. 
A. Tilden, F R S —On the action of aldehydes and ammonia 
on benzil, by Francis R Japp, F R.S , and W. Palmer Wynne, 
B Sc —On tmabenzil, hy the same —On ammonia-derivatives of 
benzoin, by Francis R. Japp, F R.S., and W H. Wilson, 
th D —On compounds from benzil and benzoin and alcohols, 
by Francis R Japp, F.RS, and Julius Raschen.—On the 
action of phosphoric sulphide on benzophenone, by the same. ~— 
The separation and estimation of zirconium by means of hydro- 
gen pare by G H Barley, D Sc, Ph D.—An apparatus 
for the determination of the temperature of decomposition 
salts, by the same —The retention of lead salts by filter-paper, 
by L. Trant O'Shea, ; ; 

June 3 —Dr Hugo Muller, F R S., President, in the chair.— 
The following papers were read -—Notes on Sir W, kaarbaien’s 
experiments on re-melting cast iron, by Thomas Turner, Assoc. 
R S M,—Some ammonium compounds and other derivatives of 
a-t' hydroxyquinoline, by C A. Kohn, B.Sc, Ph. D.—S-snl- 
phophthalic acid, by Prof C Graebe and A. Ree, Ph.D 
Compounds obtained by the aid of A-sulphophthalic acid, by the 
same. —Werivatives of taurine (part 2), by J William James. 


Anthropological Institute, June 8 —Mr. Francis Galton, 
F RS, President, m the chair.—The election of Mr, Joseph J. 


Mooney was announced.—-Mr. C. H Read read 8 on 
ethnol a lexhibits in the Colonial and Indian Hehibition, 


which he reviewed briefly the collections to be seen in ‘the 
various conrts, and described in detail some of the objects, The, 


author deelt especiall the meagreness of the 
sent from the Dominica af Canada, where there is sock a 
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ethnological in 


tiry,—Miss Buckland read a pape 
hear an 


ron 
ite affinities, in which it was pointed 
the resemblance in shell ornaments found in mounds in 
States of North America to those existing in the Solod 


field for 
American 
gat that 


anon and Admuralty Islands renders 11 highly probable that a 


eommerce was carried on between the islands of the Pacific an- 
the American continent prior to the Spanish conquest.—A paper 
by Afr. C. W. Rosset, on the Maldive Islands, was read. e 
group contains upwards of 12,000 islands, which he in clusters 
called atolls, of which there are more than twenty. The king’s 
or sultan’s island 1s situated in Malé Atoll, and here Mr Rosset 
ip seventy days, as the sultan would not allow him to visit 

other atolls, The natives live almost rapescer upon fish and 
rice ; and as the islands are not capable of producing grain of 
kind, the rice has to be imported from India, the nearest 
t of which is about 350 miles distant. The author gave an 
jnteresting description of the customs of the natives, and ex- 
hibited a large collection of photographs, dresses, and other 
objects of ethnological interest. 


ad Meteorological Society, June 16 —Mr. W. Ellis, 
F,R.A.S., President, in the chair —The Rev. J. R. Boyle and 
Mr H. B. de Ja Poer Wall, M A., were elected Fellows of the 
Society —The follow ing. papers were read —Note on a sudden 
squall, January 13, 1386, by Mr. R. H. Scott, F RS. This 
ig an account of a remarkably sudden squall of about ten 
minutes’ duration, which passed over the south of England on 
the morning of January 13 It was first recorded at ‘Falmouth 
at 820 am, and pa sed over London at 10 40 a.m —The 
floods of May 1886, by Mr. F Gaster, F.R Met Soc, and Mr. 
W. Marnott, F K Met Soc The month of May 1886 will 
long be remembered for the heavy rains that occurred between 
the 11th and 13th, and the floods they produced over the greater 
pt of the west and midland counties of England In fact, at 
orcester the flood was higher than any that have occurred 
there since $770) )= On the 11th and 12th heavy rain fell over 
the east of England, there being over 3 inches during these two 
days at several place. in counties Down, Dublm, and Wexford , 
the greatest reported being 3 52 1nches at Kailkeel, co. Down 
Over the other parts of the United Kingdom the rainfall on the 
11th was under 1 inch ~~ Rain, however, commenced falling 
about noon on Tuesday over the midland counties, and con- 
tinued with imcreasing intensity till Fnday morning ; the dura- 
tion at most places being about sixty hours The heaviest 
rainfall occurred in Shropshire, where over 6 inches fell at 
several stations, while at Burwarton as much as 7 09 inches 
was recorded, the amounts for each day being o 60 inches on 
the 11th, 3:10 inches on the 12th, and 3 39 inches on the 13th 
Very serious floods followed these heavy rains. At Shrewsbury 
the extreme height of the flood on the Severn was 16 feet, and 
at Worcester 17 feet I inch, above the average summer level 
At Ross the flood on the Wye was 14 feet , at Notungham the 
rise of the water in the Trent was 12} feet , at Rotherham the 
flood was 8 feet 5 inches; and in North-East Yorkshire the 
Derwent rose to nearly 11 feet above summer level. These 
fluods caused great damage to property and loss of hfe; 
bridges were washed away, railway traffic suspended, and 
thousands of workmen thrown idle. In several places 
the waterworks were flooded, and the towns’ water-supply was 
omy cut off Mr, Gaster drew attention to the complex 
characier of pressure-distribution during the time referred to, 
and showed how the region of maximum rainfall followed cer- 
tain of the shaliow depressions which appeared over the British 
Islands. He drew attention to the pecalisviliss of this type of 
phd showing how in many, if not in most, cases the rain- 
fall was heaviest in their rear, and was brought by the easterly, 
not by the westerly, wind. He also refe to Bome previous 
tances of heavy floods, in which similar atmospheric condi- 
prevailed, and explained how it was that, as the disturb- 
¢ passed off, snow fell instead of rain, this 1n its turn being 
lowed by severe cold and in some places frost.—On atmo 
heric pressure and sts effect on the tidal wave, by Capt. W N. 
reenwood, F.R.Met.Soc. The object of this paper is to show 
how a little knowledge of weather-forecasting, with some 
practical knowledge of weather changes and a good baro- 
meter, will go far towards forming a right correction for apphica- 
ton to the predicted height of the tide, and also to determine 
What that correction showid be in its relation to the fluctuations 
the barometer and the prevailing gradient, —Meteorological 
crates at Levuka and Suva, 1875-85, with notes on the climate 
Fifi, by Mr, J. D. W. Vaughan, F.R. Met Soo, The climate 
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of Fiji is remarkably healthy. Diseases such as fevers of am 
vated and m character, cholera, and liver com- 


plaints are pnknown, 


EDINBURGH 


Royal Society, June 7.~-The Hon. Lord Maclaren, Vice- 
President, in the chair.—Dr. H.R. Mill and Mr. J. T. Mori- 
son, of the Scottish Marine Station, read a paper on tidal 
variations of salimty and temperature in the estuary of the Forth, 
They divide a river-system into four : (1) the river proper 
with 1's tributanes and feeding-lakes, in the whole of which the 
water is fresh ; (2) the es/#ary, in which the nver-water metts 
that of the firth or sea, and in which there 1s Way change of 
salim y with tion and great tidal differences ; (3) the Arfh or 
sea inlet, in which there 1s a very uniform and gradual increase 
of salinity from estuary to sea, (4) the sta proper adjacent to the 
mouth of the firth. “te was shown that the temperature of the 
nver 1n spring and summer being higher than that of the firth, 
and in consequence surface-water being warmer as well as 
fresher than bottom-water, the curves representing vertical 
distribution of salinity and of temperature were identical. 
Hence the interaction of river and firth waters can be studied 
as completely by the thermometer as by the hydrometer, In 
the estuary of the Forth translational motion of the whole mass 
of water 1s found to characterise both flood and ebb tide, 
but about the times of high and low water considerable shearing 
motion takes place So long as no shearing occurs, the water 1s of 
nearly uniform salimity from surface to bottom at any given time 
—Mr J J Barlow communicated a paper on a new method and 
reagents for detecting chlorides, bromides, and iodides in the 
presence of eath other, and also in the presence of nitrates and 
chlorates.—Mr J A Thomson gave a paper on the anatomy of 
Suberues domuncula, and also, m conjunction wih Mr P 
Geddes, a paper on the history and theory of spermatogenesis. — 
Dr J Waddell gave an account of experments by which he 
has determined the atomic weight of tungsten The methods 
he used are superior to those previously employed —Mr A. H 
Auglin discussed certain theorems mainly connected with 
alternants 

PARIS 


Academy of Sciences, June 15 —M. Jurien de la Graviére, 
President, n the chair —On the earthquake which occurred ms 
Brazil on May 9, extract froin a letter of HM dom Pedro. 
d’Alcantara. This disturbance, the first on record, took place 
in the Petropolis district on May 9 at 3.20 pm_ =‘ The vibration, 
which was of a mild character, lasted scarcely four seconds, and 
was also felt along the coast as far as Rio de Janeiro, and inland 
266 kilometres from that point It was accompanied by excep- 
tional cold weather, the glass falling to ~ 5° C in some parts of 
the province of Minas Geraes, and — 3° in other places.—On. 
the absorption spectra of oxygen, by M. J. Janssen, In con- 
tinuation of his studies on the ahsorption spectra of the gases, 
the author deals here with those of oxygen, which reveals some 
features of great interest for molecular mechanics.— Remarks on 
the decomposition of the sal ammoniacs by the bases and metallic 
oxides, by M. Berthelot.—On the ammonia present in the ground 
(third note), by M Th Schleesing, in reply to MM Berthelot 

ad Andre he question ts discussed whether the quantity of 
Ammonia present in vegetable soil 1s, as a rule, com 
between 0 mg. and 20 mg., as determined by the author, M 
Boussingault, and other analysts, or whether this quantity ranges 
from 78 mg. to 118 mg., as determined by MM. Berthelot and 
André. It is pointed out that the difference between the two 
views is a question of quantity ; and as the quantity d on 
the process of analysis by which it is determined, it ultumately 
resolves itself into a question of analytical esses.——Lavoier 
and the Commission on Weights and Measures, by M. E. 
Grmaux. Some es documents are printed, showing 
the action taken by the Commission on behalf of Lavoimer, at 
that time under arrest as a farmer-general. From one of these 
documents it appears that, im consequence of said action, 
the wlustrous names of Laplace, Delam>re, Borda, aad 
others, were themselves removed from the Commission on the 
3rd Nivose of the second of the Republic (Desomber 26, 
1793).——Observations on Fabry’s comet, by M. L. Crabs. e 
sy cic oeceaeene at ark la the month of 
ay with a spectroscope of slight dispersive showed dis- 
tinctly the three bands characteristic of _ 
Comparative dumensions wf the satellites of Jupiter, deduced 
from observations made during the year 685, by Dom Laany. 
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For the four satellites these observations yielded for the vertical 
diameters at mean distance the followmg angular dimensions ;— 
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~~Note on the herpolhodte (second communication), by M. 
Heas.—On the measurement of the specific volume of the 
eaturated vapours, and on the value of the mechanical equiva- 
jent of heat, by M A. Perot. Bevesite the well-known pro- 
ceas of Messrs. Fairbairn and Tait for determmuing the volume 
of a known mass of saturated vapour at a given temperature, 
the author finds the number expressing the mechanical equiva- 
lent of heat to be about 424.—Note on a registering hygrometer, 
by M Alb, Nodon. This instrument, which 1s constructed on 
# principle analogous to that of Breguet’s metallic thermometer, 
is contrived to work for ten consecutive days. Its indications 
are unaffected by a temperature ranging from 10° to 35° C.—Law 
determining the electric conductivity of saline solutions of mean 
concentration, by M. E. Bouty —Relation between the coefficient 
of self-induction and the magnetic action of an electro magnet, 
by M. Ledehoer.—New magnetic maps of France, by M Th. 
oureaux. The observations, which have served as the ground. 
work of these charts, were mostly made during the years 1884 
and 1885 under the direction of M. Mascart, at seventy-eight 
stations in every part of France, the results being all referred to 
January 1, 1885, by comparison with the curves of variation as 
determined with the magnetograph at the Observatory of the 
Parc Samt-Maur From these observations the declination 1s 
shown to be least at Belfort (1 2; 59'°8), greatest at Conquet 
(59° 25'°1), varying in the north of France about jo’ for a degree 
of longitude, and less in the south —Summer isobars, winds, 
and cloudiness on the Atlantic, by M L. Teisserenc de Bort 
The maps embodying these data are based on the records of 
English and Dutch vessels, compnsing 40,900 observations for 
element, and on a report on the equatorial region pub- 
hshed by the Meteorological Office —Note on the earthquake 
in Braznl, by M. Cruls. Although traces of ancient volcanoes 
and more recent eruptive formations have been detected on the 
seaboard of Rio de Janeiro, the author considers that this seismic 
disturbance wa not volcanic, but due to shrinking or some analo- 
gous movement of frequent occurrence in the crust of the earth 
—Reply to some objections made to the memoir on micro- 
seismic observations, by M T Bertelli —On the penta-sulphuret 
of phosphorus, by M. F Isambert —On the principle of 
equivalence in the phenomena of chemical equilibria, by M. H. 
Le Chatelier. The experimental law serving as the base of pure 
mechantcs—two forces equal to a third are ape to each other, 
and reciprocally—is tme also of chemical equilibria But 
m order to elimimate the equivocal notion of force, the 
author substitutes for it another thus formulated: in every 
phenomenon of equihbrum two matenal systems equl- 
valent in relation to a third wil) also remain equivalent 
in relation to any other system to which they may be oppose 
and they are in mutual equilibrium when opposed to each other 
This law 23 here verified in the case of vaporisation, dissociation, 
solubility, and under other conditions.~On monosodic orthg- 
phosphate and arseniate, by MM. A. Joly and H Dufet — 
a combination of methylic alcohol and anhydrous a M. 
de Forcrand.—On the monochloracetate of butyl, . G. 
Gehri In order to complete the series of monochloracetates, 
the author has prepared, and determined some of the physical 
properties of, this substance, adopting the same general method 
as that employed in the preparation of the monochloracetate of 
methyl. the development of the cesophagus, by M. P. de 
Meuron,~-On the r system of Dorocidarts papiliata, by 
M. H. Prouho.—On the crystals of pe in the pseudo- 
ters’ clays of the Pars district, by M. Stan. Meunier.—Pre- 
Eiminary note on the geological structure of the Lure range, 
Lower Alps, by M. W. Kilian. This as, belay rans for 
kilometres from the neighbourhood of V to Monbrun 
aucluse), appears to be intermediate between the Alpine and 
Pyrencan systems. A summary is given of its geological con- 
ee aes the Middle and Upper jurassic to the 
Tertiary conglomerates and maris.—On the male fertilisations 
of Arthropitus and Bornia, by M. Renault.—A contributiqn to 
the study of pre-foliation aad in fossil 
by M. L. Cri,—Remarks on & meteor observed at the : 
“== thr MOL. Taubert. 
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Academy of Sciences, June 9.~—On the Ze 
logical Station in the provinc of Sohus, hy Prof. Sves Lové 
—On the resistance of mixtures of acids t electrical oo 
ductibility, by Dr. §. Atrheaigs,—A collection of ethnogeape 
objects of Central American Indians, presented to the Nation 
Museum by the Swedish Consul-General in Guatemala, ~~ 
S. Ascoli, exhibited and explained by Prof, F, A. Sm... 
—On the new elementary body anium, and some of i 
combinations, by Prof, 1. Fr. Nilsson, The researches | 
Profs Nilsson and Petterson, made at the request of Pro 
Winkler, the discoverer of germanium, show that his 
that germanium might possibly be identical with M elf 
ekasilicium 18 quite correct, and in accordance with the 
facts ones for the conga of be Ww ag esha 
in prisms having great refracting C3, r. W. Ramsay.-~ 
On the mode off occurrence of the amnaceeces stones in the 
brian strata at Lugnds, in Sweden, by Prof. A. G. Nathorst. 
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KEPLER'S CORRESPONDENCE WITH 
HERWART VON HOHENBURG 
Ungedruchte wissenschaftliche Correspondens swischen 

Johann Kepler und Herwart von Hohenburg, 1599. 

g zu: Kepleri Opera Omnia, ed. Chr. Frisch. 
Nach den MSS. zu Munchen und Pulkowa edirt von 
C. Anschutz. (Prag: Victor Dietz, 1886.) 
ERWART VON HOHENBURG was a hghly 
stimulating correspondent. His scientific curiosity 
was insatiable ; his official duties as Bavarian Chancellor 
precluded personal research , and he accordingly deputed 
to the busy brain of Kepler the working out of problems 
which engaged his scanty leisure, while baffling his 
powers. The pressure of his demands was, indeed, so 
severe that Kepler at times bewailed himself in con- 
fidential quarters over the grinding labours they imposed 
upon him. but he could ml afford to quarrel with a patron 
who was as generous as he was inquisitive , and he thus 
continued to evolve for his benefit the stores of curious 
learning and adventurous theory of which some consider- 
able specimens have lately been unearthed, and are now 
presented to the public. 

The correspondence took its orgin from the publica- 
ion, in 1596, of the “ Mysterium Cosmographicum,” by 
thich Herwart’s admiring attention was drawn to the 
peculative young “ mathematicus” of the Styrian States, 
nd continued from October 1597 to December 1609 
“here was, however, a gap in its records Three letters, 
nown to have been written by Kepler to Herwart in the 
ear 1599, were not forthcoming Dr. Frisch, the late 
andefatigable editor of Kepler's “ Opera Omnia,” gave up 
he search as hopeless , and the detection of the Iatitant 
ocuments became possible only with the correction, 1n a 
ew printed catalogue of the manuscript collections in 
he Munich State Library, of an error in the old printed 
me,—an example, were such needed, of the uses to 
listorical research of the least inviting biblhothecanan 
lradgery. The opportunity for discovery was promptly 
urned to account by M Carl Anschutz, the editor of the 
wesent brochure, who deserves the acknowledgments of 
very one interested in scrutinising the workings of a 
host singularly and brilhantly constituted mind, not alone 
or the zeal of his inquines, but also for the elaborate 
‘tare with which he has set forth their results, rendering 
ntelligible by copious annotations what must otherwise 
lave remained, to the vast majority of readers, hopelessly 
ibscure. 

The truth chiefly emphasised by a perusal of these 

markable letters is that of the inextricable entanglement 

Kepler’s mystical with his scientific views. Many men 
ive speculated wildly while investigating acutely ; Kepler 
Jone, perhaps, investigated acutely decause he speculated 
rildiy. His visions of abstract beauty and order in a 
ieatly fenced and finished universe warmed his fancy, 
ind inspired and lightened labours which would otherwise 
ave been insupportable. His discoveries were the fruit 
€ his illusions, because his illusions were faithfully and 
mwearyingly confronted with the realities of nature. He 
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was a dreamer; Rut he was not content to leave his 

dreams undisturbed by facts. Hence his superiority—~ 
JEoxoe "Apyelay cechany re xal eipsar Syour— 

to the common run of Pythagorean enthusiasts, and hence 

his great name in scientific history. 

The topics discussed in the present correspondence 
forcibly illustrate the compound nature of his mind, no 
less visionary in its instincts than positive in its methods, 
They include the theory of echpses, the rationuls of 
planetary influences, the harmonic relations of planetary 
velocities, the date of the birth and the horoscope of 
Augustus, the nature of terrestrial magnetis n, and the 
position, actual and primitive, of the north magnetic 
pole. The first of the three letters 1s dated from Gratz, 
April 9 and 10, 1599 It opens with a pompous eulogium 
on Tycho Brahe. “Taceant omnes, et Tychoni Brahe 
Dam auscultent.” Nor does it detract, we are told, from 
his merits to have taken a wrong theoretical turn. His 
hostility to the motion of the earth nowise impairs the 
excellence of his observations and instruments. Each 

astronomer 1s free to embrace, without discredit to his 
skill and erudition, whatever “rehgion of movement” 
seems best to himself. ‘ Sed ad rem.” 
Tycho, deceived no doubt by reports of coronal splen- 
dours (he had never himself witnessed the phenomenon), | 
had demed the possibility of a total solar echpse, the 
moon suffering, he alleged, a diminution of one-fifth of its 
_ apparent diameter when projected on the sun, Kepler, 

while unconvinced of the fact, was at no loss for an éx- 
| planation A dense lunar atmosphere, powerfully reflective 
of the sun's rays, while partially permeable by them, was 
invoked by him to augment the seeming dimensions of 
the full moon, and throw a kind of subdued glory round 
the echpsed sun The perplexity started by Tycho was 
not, however, so easily allayed !t kept cropping up at 


‘intervals, and led eventually both to Kepler’s optical 


researches, and to what we may call his discovery of the 
corona, as an actual fact to be reckoned with by science. 
The eclipse observed by Clavius at Rome in 1567 he 
showed to have been unquestionably total; the sun was 
fully coverea by the moon; yet an unlooked-for radiance 
survived (“Op Omnia,’ t un. p. 318) He accounted for 
it by the lumination of an “ethereal substance” in the 
solar neighbourhood, “not altogether nothmg, but pos- 
sessing some measure of density”, nor have we yet got 
much beyond the approximate ratification of his con- 
yecture 

Later in life Kepler formally laid down his arms before 
the lunar theory, after spending enormous labour on the 
effort to bring it into conformity with his Laws. But here, 
in these long-mussing letters, he unexpectedly emerges 
as the discoverer of the moon's annual equation. The 
fact seems to admit of no doubt; his words are exphcit. 
The discrepancies between the observed and calculated 
times of eclipses compelled the correction, Had not 
Copernicus, he remarks, been occupied with greater 
things, he must have introduced the same “ annual in« 
equality ” depending upon the eccentricity of the earth's 
orbit. “What he neglected,” he adds, “I now do.” The 
chief merit of this important advance has usually been 
ascribed to Tycho. He had doubtless glimpses of its 
necessity, but omitted to follow them up. The earliest 
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explicit declaration hitherto known in favour of intro- 

ducing such a correction was contained in a letter from 

Kepler to Bernegger of June 30, 1625 (“ Op. Omnid” t. vi. 
p. 618). It now appears, not only that the conclusion 
was an entirely original one, but that he had arrived at it 
twenty-six years previously. M. Anschutz promises some 
farther elucidations of the point, which we await with 
interest. 

One of the most cunous chapters in Kepler’s mental 
history is furnished by his attitude towards the astro- 
logical superstitions of his time. Herwart, as a good 
Catholic, had condemned them , his correspondent made 
out a case in reply. His contention, it ts true, was not 
on behalf of the vulgar charlatanry of the science. This 
he tted to be indefensible, save on the one poor plea 
of stringent necessity Providence, as he wrote to 
Maestlin, which had denied to no animal the means of 
preserving its hfe, had assigned, for that end, astrology to 
the astronomer He must draw horoscopes and publish 
prophesying calendars, or cease to exist. Thus only could 
he obtain means to pursue nobler studies. The people, 
while giving their money for the les they loved, uncon- 
sciously promoted the truth they were indifferent to It 
was an involuntary, but none the less efficacious, “ endow- 
ment of research.” 

So Kepler filled his empty pockets, and satisfied his 
conscience by professing incredulity in his own vaticina- 
tions, They proved, nevertheless, and, as it were, in 
his own despite, highly successful. Not a few of 
them stumbled felicitously into fulfilment Some art, 
or luck, drew them, now and again, into conformity 
with the future And since, as their author himself re- 
marked, the game 1s one in which the hits count, but the 
misses are forgotten (“Das Treffen behalt man, das 
Fehlen aber vergisst man”) his reputation as a seer rose 
high, and brought him in the best and only sure part of 
his income. 

There was, however, a recondite species of planetary 
influence belseved in by Kepler as part of the eternal 
order of things By the behef, indeed, his whole career 
of investigation was profoundly influenced, for the effort 
to justify it led him into a track of thought which finally 
conducted him to the Third Law. One of the chief 
points of interest 1n the present correspondence 1s that it 
discloses the time and manner of his entrance upon that 
track. “Lift up your ears to hsten Eureka!” he wrote 
to Maestlin, August 29, 1599, and to Herwart, August 6, 
he solemnly announced his invention of a ‘‘theorema 
jucundum,” in which was concentrated the whole secret 
of the music of the spheres Already he gives the ttle 
(“de Harmonia Mundi”), and, to a certain extent, the 
plan, of the great work published twenty years later. It 
was conceived, as we now see with additional clearness, 
less under the influence of sober truth-seeking, than in 
the fervour of illusive speculation Essentially, it was a 
piece of brilhant extravagance. That the harmonic law 
of periods and distances should have been found as a 
nugget amid such worthless, though shining debris, is 
one of the oddest facts in the history of science. 

The theory of planetary harmonies was struck out by 
Kepler as an adjunct to his peculiar theory of planetary 
aspects, [2 might in fact be called its dynamical counter- 
part, Geometrical relations of movement were substituted 
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in it for geometrical relations of position, The velocities 
of the six planets were, he averred, so connected that, 
were there an inter-planetary medium capable of convey- 
ing audible vibrations, a celestial chord of the sixth and 
fourth would perpetually resound through space. The 
intellectual perception of potential harmonies sufficed, 
however, for the delectation of the rational creataras 
appointed to enjoy them , while, similarly, the intellectyal 
apprehension of “ aspects” affected, primarily, the sentient 
“soul of the world,” and, secondarily, through the varying 
moods thus impressed by the stars, the course of sublunary 
affairs The third letter to Herwart is mainly filled with 
details of Kepler’s persevering efforts to complete and 
fortify the visionary analogy between astrological aspects 
and musical intervals 

Yet even here, in this region of intangible speculation, 
his innate respect for facts did not desert him. What 
autobiographical details he left, we owe to his desire to 
compare his life as it was with what, astrologically, it 
ought to have been And the first of the present letters 
contains a highly curtous httle bit of self-study, illustrative 
of the depressing effects of “Saturn in sextile with the Sun” 
at the hour of nativity Here 1s Kepler described by 
himself, eztat twenty-seven 

“A body of no ample proportions, lean and scr 3a 
mind unaspiring, that is to say, burying itself in literary 
nooks and crannies, suspicious, timid, tending towards, 
and abiding in difficulties and knotty points , manners to 
correspond Sour and sharp flavours, the gnawing of a 
bone, the devouring of dry bread, form my gustatory 
delights ; my keenest ambulatory joy 1s to traverse steep 
and rugged paths, to mount hills, to pierce my way across 
dense thorn-brakes Pleasure in life other than in study 
I neither have nor desire ; pote I reyect My 
fortune matches my tastes toa hair Where others might 
abandon hope, I find access to achievement and fame. 
Yet not over spacious, for my advance 1s continually 
checked, and my circumstances change without mending. 
All my efforts have hitherto met with strenuous resist: 
ance It may be that social sympathy will ever be 
demed me while I irritate mankind by advocating the 
movement of the earth, while 

“tant: pondens orhem 
Obnixa cervice cito per sidcra Japsu 
Incito, terncoltim contra nitente senatu.” 


A. M CLERKE 
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UPLAND AND MEADOW 


Upland and Meadow, a Poactguissings Chronicle, By 
Charles C Abbott, M.D (London: Sampson Low, 
Marston, Searle, and Rivington, 1886 ) 


i fae 1s a very pleasantly written book by an author 

who may be justly regarded as a kind of American 
Gilbert White. We may as well inform our readers at 
once that the district of which the natural history is 
herein chronicled is situated by a little stream which 
empties itself into the River Delaware, and that the 
name, which will appear to English readers somewhat 
difficult of pronunciation, is of Indias origin. There are 
fourteen chapters in the work, and an index which is to 
be strongly commended for its completeness. It is really 
a most important feature in a book of this kind to have a 
good index, and in insisting upon this necessity we are 
intentionally paying a complimentary tribute to the 
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guthor, because there is a large amount of valuable 
observation which readers should have occasion to refer 
to after the first perusal of the work, but which would be 

’ {out without such an index, owing to the necessarily dis- 
jointed mode of treatment entailed by an adherence to 
seasonal records. We need only refer to the early editions 
of Kirby and Spence’s “ Introduction to Entomology ” as 
an example of a work containing a large collection of 
facts and observations rendered almost useless for want 
of an index. 

Dr. Abbott 1s evidently a close observer, and English 
naturalists will dertve both pleasure and profit by a perusal 
of his chronicle It 1s rather to be regretted that he has 
confined tnmself so much im the text to the local trivial 
names of the animals and plants of his district. It places 
English readers at a disadvantage, for example, to have 
to turn to the index each time a species is mentioned in 
order to find out what 1s referred to under such names as 
“ grakles,” “quaker-girls,” “ quahog,” or “scuttle-bug.” 
But this 1s, after all, a matter of small importance, 
because the scientific names will be found in the index, 
and the criticism is made only on behalf of that large 
circle of readers in the old country which the work ought 
to attract, and to which it appeals through its English 
publishers. 

The author's strong point appears to be ornithology, 
but his sympathies are fairly distributed, and his observa- 
tions are recorded 1n a pleasant, chatty style which 1s sure 
to be attractive to general readers — 


“To reahse what a wealth of animal and vegetable life 
1s ever at hand for him who chooses to study it, let a 


specialist visit you for a few days. Do not have more | 


an one at a time, or you may be bewildered by their 
enthusiasm 

“T have had them come in turn—botanists, concholo- 
gists, micro».copists, and even archzologi.ts What an 
array of names to strike terror to the breasts of the 
timid; yet they were all human, and talked plain 
English, and, better than all, were both instructive and 
amusing ” 


As a specimen of the author’s style we give the 
following from Chapter II, entitled “ Poaetquissings in 
Winter.” 
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found a good collection of observations and ¢xperiments | 
bearing on the subject of instinct, with special reference 
to the ntsting of birds. Whether the author's views oti 
this much-vexed question will command assent we cannet 
undertake to say, but whether we differ from hie conctu- 
sions or not, his experiments are certainly wosthy of 
serious consideration, Among these we have 2 series of 
experiments with a chromo-picture of a cat, with a 
mirror, and with coloured yarns, the latter kaving for 
their object the testing of the sense of colour. In the 
case of a Baltrmore oriole in course of buldmz its seat, a 
decided choice was exerted—red, yellow, purple, and 
green yarns having been refused, and gray ohly selected, 
till the nest was nearly fimshed, when a few of the purple 
strands were used. Other amusing experiments en the 
transference of eggs are described mm this same chapter. 
With reference to the subject of migration the author 
states in Chapter IV., on “ Marsh Wrens,” that “ temper- 
ature and migration are largely coincident, but cannot be 
considered as cause and effect.” He further adde that 
certain rules respecting the habits of Ametican bieds 
which had been regarded by previous observers ae fixed 
and invariable, are quite variable 1f observations are enty 
contimued over a sufficiently long penod of time. “ The 
results of a single year will have but little bearmg upon 
' the regularity or want of it in a bird’s movements, The 
| observations of the same person in the same lecality 
' must extend over at least a decade before it 1s safe to 
' arrive at any general conclusions.” We commend this 
i passage to the members of our county field clubs who 
are in want of material for observation. 

Space will not permit us to make any lengthy extracts 
from the book, but we cannot refrain from calling the 
attention of the bird-destroyers of this country to the 
admirable “ apology ” for the grakle (Qu:scalus versicolor) 
which the author makes 1n the fifth chapter. These birds 
were formerly regarded as enemies to agr culture, ewing 
to their habit of feeding upon ripe grain, which led to 
their being dubbed by the unpopular name of “matze 
thieves.” But, according to Dr. Abbott’s observations, it 


| is at least doubtful whether, on the whole, man does not 


profit more by the existence of these birds than 18 lost by 


In order to carry on observations without frightening | the attack upon the grain To get an idea of the amount 
the denizens of the creek, the author was in the habit of _ of insect food consumed by a pair with five young, he ob- 
lying down upon the ice, covered over with a blanket so served the birds for two hours (10 to 11am and3 to 3 


as to be able to see into the frozen depths. The terres- 
trial life soon became accustomed to his presence, and at 
length became inquisitive “This was amusingly illus- 
trated m one instance by a weasel, in crossing the creek 
on the ice, stopping to investigate the peculiar something 
lying in its path Peering under the blanket, it either 
heard my blood circulating or smelled it. At all events 
it gave my ankle a nip which brought me quickly to my 
feet, and sent the bloodthirsty wretch scudding over the 
ice with marvellous rapidity. How the crows laughed ! 
I had noticed a flock of these birds when I went to the 
creek, and had been wondering if their incessant cawing 
was not a discussion of my cutious movements. They 
‘were, possibly, disposed to think me a trap laid for them, 
but were astonished or amused at my sudden regaining 
of the perpendicular when the weasel offered to investi- 
. eats the matter.” 
¥e'the third chapter, “ Twizt Cold and Heat,” will be 


p m.), during which time thirteen trips were made by each 
bird, each returning with an insect every time. The 
young thus got a ‘‘square meal’’ at least every ten 
minutes The feeding goes on for ten hours per diem il 
the young are twenty-five days old, when they leave the 
nest, so that during this period each young bird has been 
supplied with 1300 insects, or 6500 altogether. The-eleven 
nests in the colony ufder observation were supplied, 
therefore, with 71,500 insects, and as seven pairs in the 
colony raised second broods, a further supply of about 
45,500 insects was “requisitioned,” thus bringing up the 
total number consumed by one colony of birds to the 
enormous total of 117,000, or, including the food ef the 
parent birds, about 150,000 “forms of msect iife de- 
stroyed, all of which would have proved more or fess 
destructive to the growing crops.” We hope flat the 
lesson taught by this observation will not be last upen 
those who ‘fail to see in persecution by birds a sufficient 
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cause “for the miarvellously perfect cases of adaptive 
resemblance so common among insects. 

Apropos of the extermination of plants, pr! Abbott 
remarks (p. 41) with respect to the witch-hazel (Hama- 
melis ‘irginica):—“ Bent twigs of this plant are still 
used by the ‘gifted’ to find water, lost farming tools, 
and, by one enthusiast, Indian graves The faithful still 
clasm it as efficacious, and he who doubts 1s sneered at if 
he expresses his opinion. All that the rambler can ask 13 
that the plant be not exterminated, and that the fools 
may be.” We may perhaps echo this sentiment on this 
side of the Atlantic without offence to the members of 
“Primrose” or any other floral “Leagues.” A protest 
against the extermination of rare plants by “dealers ” 
wae circulated by the Corresponding Societies Committee 
of the British Association last year 

We have given a sufficient idea of this work to commend 
it to the notice of Enghsh naturalists, and we may remark 
in contlusion that, although the animals and plants 
referred to are not famihar to the ramblers by our own 
Streams, the sparkhng anecdotal style will cause the 
volume to be enjoyed by all, whether trained observers or 
casual country wanderers, and the spimt in which the 
author goes forth into the fields and woods or saunters by 
his favourite “ Poaetquissings” may be well imitated by 
the numerous field naturalists now being called into 
activity by the widely-spread establishment of local 
societies. “He who has this interest in the hfe about 
him can never be lonely, wander wheresoever he will, nor 
return from a contemplative ramble other than a wiser 
and happier man ” R. M 





LETTERS TO THE EDITOR 


[74e Editor does not hold hzmseif responsible for opinions ex- 
pressed by his correspondents Nather can he undertake to 
véurn, or lo correspond with the writers of, rejected manu- 
ohn No notwe ts taken of anonymous communnahons. 

[ The Editor urgently requests correspondents to keep ther letters 
as short as possible The pressure on his space ts so great 
that uf 1s tmposseble otherwise to unsure the appearance ever 
of communications containing interesting and novel facis ] 


On Refractometers 


I opsgRve that in your issue of June 17 (p. 157) there 1s an 
article by Mr. Gordon Thompson on ‘‘ ‘Ihe 
the Index of Refraction of a Flurd by Means of the Microscope ” 
The method there described was, I believe, first pro by 


the Duke de Chaulnes in 1767 ; and in 1876 was suggested by 
Dr. Royston Pigott in connection with his refractometer. It was 
empl in 3878 by Dr S for recogmsing the minerals m 
thin of rocks; and in 1834 by Dr, Bleekrode in determin- 
ing the refraction of liquefied gases (/roc. Royal Society, vol. 
xxxvil. p. 343). In these two instances the ordinary method 
was onavailable. The proposed method has not been much 
used owing to the fact that the index of refraction cannot be at 
all Acpunied upoo beyond the third place of decimals 

Mr. Thom considerably exaggerates the difficulty of the 
usual siettiod by means of a hollow prism: the angle of the 
pristh may be determined once for all ; the position of minimum 
deviation presents no difficulty ; and the use of monochromatic 
Light 1s unnecessary. Indeed it would be objectionable, as it 
would prevent the determination of the dispersive power, which 
is often of equal importance with the ve power of the 
substance. In my own experiments J have often taken observa- 
tions both of the refraction and dispersion of five or six liquids 
during the course of an hour, including the cleaning of the ptm 
Detween cach. 


The method seems scarcely to admit of determining 
the of the drop with any accuracy, which is an im- 
portant matter where liquids are concerned. It may, however, 


Determination of 


atte, 
doubtless he employed by those who have a good micresonpe 
where great accuracy is not d ek. 
There is an instrument called Abbe's refractometer, which. 
have recently used for preliminary determinations, and I find 
gives pee peer - ay ae lace of gear x: 
ounded on the e of tot ection, It requires 
only a drop of the hiquid, and as the index of line Dt re 
without any calculation a complete determination can be mad 
ma minute or two. There is also an arra ent by which ‘th 
dispersion D to F can be observed and calculated, but I do seo 
find that this 1s accurate enough to be of much service. Th 
instrument 1s to be obtained of Carl Zeiss of Jena. 
17, Pembndge Square, June 26 J. H. GLapsTrowe 
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Luminous Boreal Clouds 


DuagincG the past two or three years what appears to th 
writer a distinct class of luminous night clouds in the north sk 
have occupied his attention They have probably not escape 
more competent observers, and been perhaps referred to sim 
auroral phenomena, thus escaping discussion. A very 
example was visible here the night before last (and imst.), 
which inclosed is an ilustration from a sketch at the moment. 

I may premise the sky was generally clear, stars bright, tem 
perature very low, and wind strong (N B.) from north-west— 
direction maintained for the pasttwo days Only aaslight degre 
of illumination was imparted to the clouds by a low moon in th 
south-east, near last quarter. Some hght cirrus ‘‘scud,” hig 
up, conformed to direction of wind. 

Above and behind a dark but very limited bank of stratc 
cumulus, a luminous cloudlet of brilliant pearly lustre appearec 
nt concurrent exactly with esther the magnetic or true mer 
dians, 1n altitude from 5° to 10° from the horizon, and for 7° ° 
horizontal arc Its shape, character, and position httle varie 
during observation from 11 30 p.m to2a.m The structure ‘ 
this case (only partially realised in the sketch) was strated, th 
‘‘ strike” of maim streaks being north-east and south-wes/ 
Transverse bars of luminosity conformed closely to the directo: 
of the cirrus clouds above, and of the uind. On the three 
our other occasions of such observations these Jumimonus clouc 
lets have been devoid of structure, but in every case they hav 
presented, as in this, an opaque pearly lustre, with definit 
outhne 

Of an entirely different type to the eye are the sudden, diffuse 
variable, and transient transparencies of aurore Avoiding pre 
mature discussion, one cannot but suspect the former occur 
much lower and less rare sky-tracts probably than the latte 
with a possible frictional factor in their development ; and mig” 
be distinguished as #4 cula@ boreal:s if accorded a special plac 
on further observation. The temperature has been ke low 
and sunset after-glows have in some degree reappeared durin 
the past week ; especially gorgeous being the cloud-tints at sun 
set of the 22nd inst. I) J. RowANn 

Dundrum, co Dublin, June 24 





Ampére’s Rule 


WITH regard to Ampere’s rule I sbould be glad to know wha 
is the general experience of actual teachers ? 

I have taught electricity to boys for four years, and when 
Rugby I learned the subject for I think two years My exper 
ence has been that ‘‘ Ampére’s rule” 18 sof vant 4 and as 
teacher I find it best to give both this rule and the ** scre: 
motion” rule. I see that Mr. Cumming gives both, on p. 2: 
of his book. W. 

The College, Cheltenham 





As Prof. Daehne (NATURE, June 324, p. 168) has calle 
attention again to the treatment of Ampére’s rule in m 
‘Electricity Treated Experimentally,” perha ! 
me to point out that the rule given by Ampere 18 y errs 
sersealls only, and for it is substituted a rule, due, I lieve, 
Clerk- Maxwell, which seems to me preferable to either t 
original rule of Ampére, or to that quoted by Prof. Dachn 
namely, that the movement of a north pole is right-handed - 
the direction of the current. ‘That is to we if we assume an 
right-handed screw to be propelled aoe? current, the sor 
pole will move in the direction of the twist in the muscles of 
qwrist in propelling it ; and vice versd, if the north pole move 


yily v, 986) 
Fuly 1,5 v ss 


irection of propulsion, the carrent urging it will be in the 
‘Srection of tirist in the raceeles of the wrist. In treating the 
of a conductor pag, panei the tic 
Seid T have used a rule identical in character with Ampere'’s, 
and that veas probably the rule to which J. T. B, referred in his 
critique, y, that a figure swimming in the current and look 
along the lines of force is carried to his left. I should be g 
to find a rule at once as complete and more simple, although 
. after a wide experience, not always with the very brightest 
of pl, Y have not been sorely pressed with the culty 
a. . seems to have felt, All the required attitudes are pretty 
iliar to a boy who is accustomed to diving in the water an 
swimming on his front, side, or back. 


L, CUMMING 
Rugby, June 24 


Tux following version of Ampére’s Rule 1s one which I com- 
some time ago to a few frends, but it did not ry 
1 





to me to be ex din e sufficiently grave to just) 
publication. Still, as the Rule is a simple and useful one, your 


readers, mn general, may be disposed to overlook its levity. 
Draw the three well-known Hamultonian vectors, 1, }, k. 

After i put (nduction), after ) put (ump), and after k put (urrent) 

Then the figure explains the action of magnetic induction on an 


electric current. The figure in fact asserts that i(ndaction) 10 i 
makes k(urrent) in k to j(ump) along ) 
k(urrent) 
> j(ump) 
induction) 


Of course the same figure gives the direction (according to the 
Law of Lenz) of the current yenerated by a motion (: ¢ a jump) 
of a conductor in a given direction in a magnetic field in which 
the direction of the induction 1s given. 


R LE. College, Cooper’s Hill GrorGE M MINCHIN 





An Earthquake Invention 


In my letter to NATURE, vol xxxm. p 438, I clearly showed 
that the supposition of Mr D A Stevenson and Prof. Piazzi 
Smyth that i had endeavoured toclaim the aseismattc joint of Mr. 
D. Stevenson was due to their imperfect acquaintance with seismo- 
logical literature. I certamnly intercalated a moée about asers- 
matic structures in a report to the British Association on earth- 
quake phenomena tn general, without mentioning Mr Stevenson's 


Prenwus to this, when specially speaking or writing upon 
aseismic structures, I have repeatetly referred to the work of Mr. 
D. Stevenson. Such references were quoted. Under the cir- 
camstances J asked Messrs. Stevenson and Smyth to distinctly 
state whether they still considered themselves justified im con- 

ing their accusations. If this point was overlooked the dis- 
cussion might be considered as at an end =Mr. D. A Steven- 
son has replied, but the question at issue Aas deen distinctly 
— (NATURE, vol “nr p 534). é eo 
iy t that Messrs. Stevenson and Smyth should 
allow my ies to terminate in such a manner. 
Tokio, May 22 Joun MILNE 
{This mast now close.—Ep, NATURE. ] 





Professor Newcomb’s a Thad of the Velocity of 
grt 

I MASTEN to correct an error which has crept into my 

account in last week’s NATURE (p. 171) of Prof. Newcomb’s 

measures of the velocity of light. The ging. neon empl by 

Foucault in 1862 was not that adopted by Newcomb, and illus- 

Epi seg . I, but that sketched in Fig. 2, In other words, he 

hin between the revolving and fixed mirrors. His 

por had 7 lpn in Comptes rendus, t. ly. p. 792, where 

‘f'the rotating mirror is stated to have been 400 
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revolutions a second, and the total length of path between" the 
woe 4 metres. A. M, Cigexe 
une 


Solar Halo and Sun Pillar seen on June 5, 18% 


WHEN approaching the Observatory, about 6 45 p.m, my 
attention wee drawn to portions of a solar halo, which appeared 
as in Fig 1. 


NORIZON 
Fic 1 —a, very bright , c, fainter, 8, very faint. 


This remained visible until after 7 p m., and nothing more 
was seen before 7 30 pm. When looking out at 7.40 p m. 
G M.T., I noticed something unusual, and came at once to the 
conclusion that 1¢ was a solar pillar, and made a sketch 1a a 
note-book and the following remarks :— 





Fic 2 


The shaded part in the foregoing, other than the halo, pillar, 
and stratus cloud, represents cirrus. 

The pillar apparently rose from the sun, which—when I 
looked out at 7.40—had just gone below the top of some dark 
stratus cloud, directly to the upper part of the halo marked A. 
It was not more than 10° high at the bnghtest, but quite as 
much, as I estimated it to reach early half-way tothe N pede of 
the halo A, and the width four times the diameter of the sun. 
The lower of the pillar was weil defined and of a golden 
colour ; as it approached the halo 1t Saran became fainter, 
and was then lost in the cirrus cloud. The upper part was some- 
what wider , ps this was duc to the greater amount of 
wert: noc MT all. portees of except 

t 7°5§ G.M.T. portions of the halo had gone a 
small ee at A, and the pillar was fainter, but still quite. 
visible. At 8°3 the halo and pillar had disappeared. ‘Th. sun 
set at 8 14 p.w. y 

An ordinary halo (224°) was visible, more or less bright sed. 
cone nearl — sunrine ye, sunset. ya 

could not fix the position of the pillar by stars, none nest 
bemg visible. The sketch was made at the use fromm a window 
of the library of the Observatory. 

That seen here on 1883 Apni 6, by Mr. W. A. Robinson, 
was about 1§ minutes e/er sunset; this observation was 
minutes égyore, The time at which the pillar was visible on 
former date was given by nearly all your correspondents 


t 
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r i sunset, and in most cases in a cloudless 
aby y bat that ca 1886 fe § wa the reverse in both points. 
A 


Some notes will be found in NaTurz, 1883, April and May, for 
the observed an that year. That seen here partly 
mr Fig .4, Plate III in Symons’s Meteorological Maasinc 


i F, A. BELLAMY 


iffe Observatory, Oxford, June 21 


The Enemies of the Frog 


WHEN hiving at Mackay, een I frequently observed 
that the common house-frogs (AY caerulea) were injured in the 
hind-limbs, and on several occasions I would hear them scp 
in pain; but on arnva) all I saw would be a wretched exhaust 
fog weakly ho ping oway with a wound in the hind-leg, from 
which the would be oomng. Later on I found that rats 
attack the frogs. The rats catch the frog by the hind-leg, and 
apparently suck the wound they cause, then let the frog craw] 
away, attack 1: and suck it again, and so on until the rat has 
had enqugh I believe the rats suck the blood, because I was 
never ghie to discover a frog so attacked on which the flesh had 
been destroyed. 

Mr. W. P Fletcher, a well-known local naturalist, once gave 
me the following account of a mantis attacking a frog. It was 
in the autumn of 1877, at Rockhampton, Queensland He was 
‘attracted by heanng the noise of a frog in distress, in the 
daytime, in some garden-shrubs about 6 feet high, he went 
to see the cause, and found a green frog about 2 inches long 
A green mantis about 5 inches long, with one claw had hold of 
it acroxs the neck, so that the frog could not move, and the 
tantis was chewing, ani did chew off, the hind-leg, the blood 
real aa ely.” Hecalled Mrs Fletcher to see them, and 
then destroyed the mantis, whereon the frog crawled away 

At Lake Elphinstone (100 mules from Machay) 1 once found 
a small frog (4. rudel/a) in the house im a very exhausted con- 
dition ; on examination I found a large leech on tts tongue 
This specimen, with the leech attached, I gave to Mr Boulenger 
at the Brittssh Museum, where it can be seen 

At Mackay the chief enemies of the frogs 7 eee to be the 
snakes and the Agamida. LinG RoTH 





Chronology of Elasticians 


Jn forming a chronological lst of writers on elasticity | 
have been unable to ascertain the saphee dates, which I 
should be much obliged if any of your readers would kindly 

ly: Martotte (nd pres de Dion vers 1620, Mane) Is 


nothing more definite known as to the date of his birth ? 
FE. 
W. Weber Death years 
et 
S. Haughton 
J. H, Jellett Bah years 


Vsiversty College, Londoa, June 27 KARL PARSON 


SOLAR METEOROLOGY! . 


S 1G. TACCHINP’S detailed report on the various phases 
of solar activity during the year 1884 deserves, as 
might be expected from the reputation of its author, most 
careful attention. Exceptionally fine weather permitted 
observations of eunspots and faculse to be made at the 
Romano on 307 out of the 365 days, so that the 
materials accumulated were more than usually abundant. 
We are thus acter well informed i 
symptoms attending the protracted maximum whic 
culminated in February 1884. 

This is the more fortunate as that maximum was 
distinguished by features of special interest. It was 
delayed considerably beyond the usual term, the interval 
from the maximum of 1870 being no less than 13°4 in lieu 
of the normal 11°} years. And to this delay corresponded 
od ge reduced intensity, in accordance with the law by 

the undulations of the curve representing spot- 


& «9 Metaorslogia Solare” Note di P17 Asai 
dolla, matcoratiie pyar hn shoes hai poner postion ested, | 
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frequency are low in jon as are long. ‘Th 
maximum of 1884, owdaes was noaglcts the fowkien 
which had occurred since 1850, Ht was moreover 
hesitating—it might almost be called an abortive—ziaut 
toum. Some unknown cause apparently interfered wit 
its due and punctual development. Partial anticipatos 
outbreaks betrayed the tendency, contmually represse 
to complete the cycle at the regular epoch, and with 
regular expenditure of energy Now perturbatio 
whatever nature—is always instructive; hence “ 
Tacchini’s laborious statistical results acquire 
significance. 

They have been gathered along several closely connecte 
lines of research The various classes of solar surface 
phenomena—spots, facule, prominences, metallic erug 
tions—have been studied apart, and the several resultih 
inferences as to the progress of solar disturbance subs 
quently confronted The trifing discrepancies thu 
revealed show the mutual dependence of no two si 
species of commotion to be absolute Each swells 
subsides on the whole without :mmediate or 1nvaria.. 
reference to any other, although under the obvious contn 
of some common underlying cause. 

Sunspot activity received a notable accession in th 
beginning of October 1883, the phase of excitemer 
reaching its acme in the following February,’ and 
sisting until the end of May. Since then, some sligt 
oscillations notwithstanding, it has continually dechnec 
The sun was not, however, observed at Rome to be fre 
from spots on a single day in 1884. The maxtmum fe 
prominences occured in March, and they continued e: 
ceptionally numerous down tothe end of October, Inal 
2714 were delineated and described in 242 observation 
with the spectroscope, being at the average rate of 11°2 
per diem Sixty metallic eruptions, observed on th 
same occasions, gave 2 mean diurnal frequency of 0°24 
as against 0°171 for 1883 The nchest crop was col 
in November 1834, during which month ten eruptior 
were recorded in sixteen observations The develo, met 
of facule deviated so markedly from that of spots tha 
their respective fluctuations were at times even invert 
It should also be noted that the mean area per spot i 
1884 was of httle more than half its value m the preced 
ing year, and that the magnetic instruments at Rom 
remained throughout comparatively calm 

Much valuable imformation 1s afforded by 
Tacchim’s careful inquires as to the distribution | 
sun’s surface of the different orders of solar phen _ 
All these showed, durmg 1884, a conspicuous prevalen__ 
activity in the southern hemisphere ; and the inequality- 
as appears from a note by the same author presented tot 
Reale Accademia de: Lincei, March 7. 1886—becames 
more striking in the ensuing year. No spot was ohse 
in either hemisphere during 1884 at more than 30° | 
the a erie ; nor on the northern side, during the kin 
half of the year, at above 20°. With this contractipn : 
the spotted zone coincided a close approach to the & 
of the parallel of maximum frequency; and the 
equatorial minimum was both m 1884 and 1885 
im ctly maintained. 

rominences were plentifully distributed between | 
north and 50° south latitude, with maxima between - 
and 30°. As during the spot-maximum of 1870, th 
showed no disposition to avoid the vicinity of 
equator; while in 1880, 1881, and 1882, the equate 
nimum of prominences was very marked, and remar 
perceptible in 1883. Although some rare inatences 
ic eruptions were detected in high northern latitu 
they aff chiefly a zone bounded by parallels of : 
Facule occurred predominantly in the same: 
nowhere app in ap ye above ae nae 
% cencentration towards the equator of the wholes ___ 
phenomena was unmistakable, and might be thought | 
tM. Rudolf Wolf, = 


a 
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a dercespend with a more advanced stage of the spot-cycle 
Spee. e88 ears by numerical data alone. 

Signor. Tacchini concludes his memoir with a survey of 
, dhe vicissitudes of spot-formation during eight years— 

. from January 1, 1877, to December 31, 1884. The results 
are graphically exhibited in a set of curves variously 
derived, No. 1 13 constructed from the daily numbers of 

with their accompanying pores; No. 2 from the 
record of spots alone; No. 3 shows the frequency of 
groups i No 4 follows the fluctuations of spotted area ; 

a. § those of facular extension. All the first four methods 
i in fixing the ab.olute minimum in March 1879; 

os I, 2, and 3 display secondary maxima in September 
1880, March and July 1881, and March 1882 : the absolute 
maximum was reached, judging by the statistics of spots 
and groups (curves 2 and 3) in February 1884; but in 
November 1883, according to those of spots with pores, 
and spotted area (curves 1 and 4) It 1s noticeable that 
the preliminary maxima are largely exaggerated in pro- 
poe to the true maximum, when pores are admitted 
nto the account with spots , while the curve resulting from 
the simple enumeration of groups 1s very slightly indented. 
This last method is regarded by our author as that which 
should invanably be followed when recent have to be 
compared with ancient records of sunspots , but no system 
of observation with the eye can any longer compete with 
the simpler and surer one of photographic registration. 

The curve of facular extension for 1877-84 1s some- 
what anomalous. It touched its lowest point in Novem- 
ber 1878, five months previous to the spot-minimum, then 
sprang up to an absolute maximum in October 1880 

is was followed by a secondary but very considerable 
rise in September 1881, after which, during two years, a 
tolerably high average level was maintained. The 
defimtive decline which set in in September 1883 
was only partially arrested in May 1884. The coincidence 
between the maximum of facula in September 1880, and 
a large and abrupt increase in the formation of pores, 
Just a month earlier, should not be overlooked. It is also 
remarkable that a maximum of prominences, but shghtly 
inferior to that of 1884, occurred in 1881. 

The condition of the sun in 1885 1s epitomised in the 
note by Signor Tacchini already referred to. That year 
was, in bis opinion, distinguished as one of continued 
agitation by the persistent abundance of its various 
symptoms in the neighbourhood of the equator. A zone 
of 40° north and south covered all the spots, and (save 
one example of each kind) all the facule and metallic 
eruptions observed. The tranquil or “ hydrogenic” 
description of prominences, on the other hand, figured 
indifferently in all latitudes. Their general equality of 
diffusion was but slightly infringed by a southern prepon- 
derance ; while the frequency in the same hemisphere of 
pi facula, and oo was, in each class, almost 

ouble that of its northern occurrence The alternating 

activity. of the solar hemispheres, thus exemplified in 

one of its most sit eh phases, 1s one of the many 
cal features of solar disturbance 





SEISMOLOGY IN FAPAN? 


' OUNDED only in 1879, the Seismological Socie 
F of fa is already able to point to gs good ecard 
of accomplished work. The Society was happy in the 

> kime the place of its birth. No home could be 
wmore fitted to nurse the enthusiasm of the seismologist 
4han ohe whose foundations are shaken, on the average, a 
little oftener than once a week. One may take a rather 


pce ag ag interest in other natural phenomena, but 
Sele it lasts, an uake certainly commands ‘undi- 


itled attention. And the Society came into being just 
iene, zealous investigators were striving who ehuld 
pg ieiee of tha Selamological Society of Japan, vol. vill. (Tokio: 


ny th Bogiaky, x8y.) 
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be first to solve the problem of obtaining an ‘ate 
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record pf how the ground moves in an ear 
Byron has described a thunderstorm in the Alps as tht” 
joy of the hills “o’er a young earthquake’s birth ;” ‘pit’ 


the joy of the hills, if more loudly expressed, was — 
hike se deep as the joy with which the inventor of a 

“ earthquake machine ” felt the first convulsion ‘that came 
to test its powers. In these congenial conditions it is not 
surprising that the Soctety’s early volumes record 
history of what is nothing less than a new departure fn 
observational seismology Of late the Society has suffered 
by the removal from Japan of some of its more active 
members ; but this latest volume of tts 7ransactions gives 
satisfactory evidence that, while it has not yet lost all {te 
foreign supporters, some of the Japanese themselves dre 
ready to step forward and continue the work. So tong 
as Prof Milne remains, the Society will not lack mateti 
for publication ; the present volume, like many its 
predecessors, 1S largely the work of his pen. 

The first paper, on “ Seismic Experiments,” is by Mr. 
Milne, and contains an account of eight series of experi- 
ments on artificial earthquakes, as well as some labora- 
tory work. Part of this work was done m conjunction 
with Mr. T. Gray, and much of it has ly 
described in other papers The vibrations of the ground 
were produced in some instances by letting fall 
weights, in others by the use of dynamite. Several 
observing-stations were selected, at various distances 
from the source of disturbance, and generally in one 
straight line with it, At these stations set hs of 
various kinds were placed, and Prof Milne seems to 
have preferred the horizontal pendulum seismograph of 
the present writer as an instrument for recording sepa- 
rately two rectangular components of the horizontal 
motion of the ground. By placing the pair of pendulums 
so that one recorded vibrations in the direction of the Ime 
joming the station with the source, while the other 
recorded vibrations at mght angles to this, Prof. Mitne 
was able to separate without difficulty the norma! from 
the transverse constituents of the disturbance, and to see 
the normal vibrations arnve sooner than the transverse 
vibrations at each station, as the theory of waves im elastic 
solids requires In this instrument the two compotents 
of horizontal motion are separately recorded on a mo 
plate of smoked glass Another instrusnent was 
to record the whole horizontal movement on a 
plate, and, as might be expected, the diagrams it 
gave showed first a movement in the line of the source, 
quickly followed by a confused wriggle of vibrations in 
all ammuths. By telegraphically connecting the movs 

lates of the horizontal pendulum setism : : 

ilne endeavoured to determine the interval of time 
between the arrival of the disturbance at successive sta- 
tions, and so to infer the velocity of transit. From the 
results he has concluded that the velocity decreases as 
the disturbance travels away from the origin, but 
figures on which this conclusion 1s based seem to the 
present writer to furnish very insufficient evidence. In 
one series of experiments there is, in the average.of three 
pairs of observations, a loss of about 6 per cprit. in the 
velocity between the second and third stations 96 com- 
pared with the velocity between the first and second 
Stations ; but, when we examine the individual 
tions, we find in one case a gain of veloc 
to 14 percent. And, on turning to what t gppa 
the most complete series of automaticafy-rected § 
grams (which are reproduced in lith mites), Hy 
clear that the time-intervals cannot ‘have ‘pees mubaturt 
with the precision necessary to establish this el 
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own ebservations show, the shock loses much of cn 
individuatity as it travels farther from the so 
becomes more and more preceded by a vanguard of 
small waves, and, for this reason, seismoscopes of differ- 
ent s of sensibility will differ in the time at which 
they cle the arrival of the group. Mr. Muilne’s 
results, as summarised by him at the end of the paper, 
are too numerous to be taken up in detail. The assiduity 
with which he has pursued these experiments deserves 
the greatest praise, especially as the experiments them- 
selves are of a very high order of difficulty It 1s perhaps 
to be regretted that Mr. Milne has not given his attention 
more to 8 shiny a single series than to multiplying 
results which, as he himself remarks, are often “most 
discordant.” Seismographs wil! not tell the truth unless 

are very well made and very carefully tended Some 
of t jagged outlines of the curves are much more hkely to 
be due to friction and shakiness and want of rigidity in the 
instruments than to any characteristic in the motion of 
the ground ; and unless the lithographer has done Mr. 
Milne a serious injustice, there are cases where the 
pa suffers a considerable displacement in a good 

less than no time. He has himself observed this in 
one instance, and ascribes it to what must (if his explana- 
tron be correct) be called a faulty mode of setting the 
seismographs. It 1s not impossible to get results free 
from these defects ; and a single really good set of dia- 
gtama would do much to remove the uncertainty which 
now attaches to many of Mr Mulne’s results 

Bemdes the experiments with artificial earthquakes, the 
paper describes a laboratory investigation of the sta- 

lity of cylindrical columns standing on a platform which 
vibrates horizontally, and of the velocity of pro,ection of 
detached bodies. The projected bodies were balls, held 
in L-shaped notches at the top of a vertical wooden post ; 
the post, bent shghtly to begin with, was allowed to 
spring; the velocity of projection of the ball was deter- 
mined from its trajectory, while the greatest velocity of 
the -head was measured by means of a revolving 
plate of smoked glass. The two agreed fairly well, and 
with a nearly frictionless ball supported in this manner 
no other result was to be expected. The late Mr. Mallet 
used to calculate the velocity of the ground’s motion from 
observation of the horizontal distance traversed by pro- 
jected bodies, but the velocity with which a body is 
pro depends too largely on the mode of support, 

on the amount of adhesion between the body and the 
sit to allow the result to be, in general, of the 

; value. With regard to the overthrow of 
Cc it would seem that the author falls mto the 
error of supposing that when the resultant force got by 
cempounding the weight of the column witb its resistance 
to acceleration s outside the base, the column will 
fall. But. since the disturbing force 1s of short duration, 
ali that necessarily happens in such a case is that the 
column will reck ; whether it will fall or not 1s a question 
of much greater difficulty. 

The second paper 18 a note by Mr. S. Sekiya, “On 
Prof, Ewing’s Duplex Pendulum Seismometer, with 
Earthquake Records obtained by it” The paper 1s a 
brief but very clearly written account of a form of the 
so pendulum seismograph designed by the present 

in 1883, and now in constant use under Mr. 
Sekiya’s care. An earlier form of the instrument has 
al been described in NATURE (vol. xxx. p, 153): 
the latest modification of it was exhibited to the British 
Assocation at Aberdeen, and will shortly be illus- 
trated in this Leeroy Its gar is ad pe on 3a 
fixed plate a magn: agram ground’s horizontal 
seotion ; the figures, which are generally of great com- 

, are given by Mr, Sekiya for a number of recent 
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at twenty-three stations during the 7883. It" nten= 
tions that the annual variation of weniperacere foe that’ 
year in Japan was more than double that of Britais;: 
that changes of 14° C. or 15° C. at one station in : 
four hours are not unfrequent in the spring and au 

A paper by Father Faura, S.J., 0 ants, 
the Cecchi sclsnogre h—an instrument belonging’ so 
decidedly to the old school of seismology that, by allow 
ing its description to appear without criticism, the Society 
at least shows rts catholicity of spirit. 

Dr. Dubois contributes some notes on the earthquakes 
of Ischia, and refers to the effects—or rather absence of 
effects—of the earthquakes in excavations there, in support 
of the fact that sersmic shocks which do much damage 
on the surface may pass unperceived at a certain distance 
beneath 

The volume concludes with a catalogue of earthquakes 
registered in the meteorological observatory of Tokio by 
Palmert’s sbetialeons J seismoscopes. The list for 188% 
shows the respectable total of seventy distinct di 
ances, and twenty-eight were registered in the first four 
months of 1885. J. A. EWING 
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RECENT ADVANCES IN SANITARY SCIENCE 


a2 YGIENE,” in the words of the late Professor 

Parkes, ‘1s the art of preserving health ; that is, 
of obtaining the most pervect action of body and mind 
during as long a period as 1s consistent with the laws of 
life. In other words, it aims at rendering growth more 
perfect, decay less rapid, life more vigorous, death more 
remote.” The art of preserving health 1s correlative with 
the science of prevention of disease, since perfect health 
means the absence of disease and of tendencies to disease. 
Hygiene is thus the art of pre ine health and the 
science of preventing disease ; and in taking into account 
recent advances in sanitary science we must consider 
recent acquisitions in our knowledge of the origin, causes, 
and spread of disease, more especially of those disease: 
known as “preventable,” as well as the methods o 
improving the natural conditions or social relation 
surrounding us, which are instrumental in preserving 
health and counteracting disease. 

The etiological relations of all diseases are a subject ¢ 
interest to the sanitarian, but those which have receivec 
the most attention of recest years, and in which the most 
stnking advarces of knowledge have cither already been 
made, or are imminent in the near future, are perhaps 
Asiatic cholera, typhoid or enteric fever, diphtheria 
and phthisis or tubercular disease of the lungs. The 
mode of origin and spread of Asiatic cholera has attractec 

reat popular attention, both on account of its possible 
introduction into this country from infected districts c 
the Continent, and from the alleged discovery by Koch o 
a Sperillum or comma-Bactllus asserted to be the specific 
cause of this terrible disease. The Reporc of the Govern: 
ment Commission consisting of Drs Klein and Heneag 
Gibbes, who visited India in 1384 with the object ¢ 
undertaking researches into the etiology of Asiati 
cholera, has lately a red, and in this Report th 
conclusions arnved at by Koch from his own researche 
are very directly traversed. This Report, too, has receive 
a very cordial support from a Commuttee consisting ¢ 
many eminent physicians and physiologists, which wa; 
convened by be Secretary of State for India for thi 
purpose of taking it into consideration. It must & 
apparent, however, to any one who makes an Hg or 
sty of ARs aye bes proved 1 othe ecu ca 

ism not yet prov é 
of the disesse, t has been proved to differ fram all othi 
ams asserted to be identical with it, from the fit 
media is churactetisty 
servaste other organisins. ang 
as ourknowledge at present extends, difference in ; 
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in masteignt media affords as just a basis for distinc- 
a hatween inicro-organisms as difference in microscopi- 
- or other morphological characteristics. 
‘Rod's comma-Bacillus is therefore diagnostic of the 
‘@iseate, and this fact has now placed in the hands of 
men the power of at once recogmising 8 true case 
of Asiatic cholera, the isolation of the organism from 
others in the choleraic discharges and its cultivation in 
suitable media being alone needed The results of Koch’s 
researches, whether fully accepted or not, have not affected, 
nor are they likely to affect, the measures on which reliance 
alone can be placed for the prevention of outbreaks and 
of the disease. In the words of the Committee 
before alluded to, ‘ Sanitary measures in their true sense, 
and sanitary measures alone, are the only trustworthy 
means to prevent outbreaks of the disease, and to restram 
its spread and mitigate its severity when it 1s ee 
Experience in Europe and in the East has shown that 
sanitary cordons and quarantine restrictions (under what- 
soever form) are not only useless as means for arresting 
the progress of cholera, but positively injurious.” 
e view that typhoid feyer cannot arise de nova, but 
is always propagated by a specific contagion from a 
previous case of the disease, is steadily gaining ground, as 
the number of epidemics where the disease has been 
definitely traced to specifically polluted air or water 
increases. In many other cases, although the specific 
lution has not been definitely proved, the probabilities 
in favour of such a view have been very great. No 
micro-organism has yet been found which can lay claim to 
be regarded as the specific contagion of the disease, but 
we are in possession of so many facts concerning the 
mode of origin and spread of this disease, that any 
discovery of that nature would probably not greatly affect 
the measures now taken for its prevention. 

The etiology of diphtheria has lately recenved very 
careful study. but so far without the attainment of any 
results capable of exact formulation It is not a disease 
invariably dependent on imsanitary conditions, such as 
typhoid fever 1s, but that such conditions favour its spread 
and severity 18 more than probable. The far greater 
comparative frequency of diphtheria in rura) districts than 
in large towns in this country ts well known, and has 
been attributed to the presence in the air of the latter of 
the products of coal combustion. This view appears the 
more probable seeing that Continental cities, where wood 
and not coal is chiefly used as fuel, enjoy no such 
comparative immunity from the disease. Excessive 
moisture in the air of a house, whether ansing from 
defective construction of the walls or roof, or from a water- 
logged soil, are conditions very often associated with 
diphtheria, The fact also that the disease 1s most pre- 

t in the damper seasons of the year, when vegetable 
matter is undergoing decay and fungus life 1s most active, 
favours the theory that the specific contagium of this 
disease :s a mould or fungus, which flourishes most 
srongly in a damp and smokeless air. It is a remarkable 
fact that diphtheria is sometimes associated with scarlet 

in one epidemic, the two diseases appearing to be 
interchangeable ; but this is a subyect that requires further 
@lucidation. The contagion of diphthena is extremely 
te lee gp and long-lived, clinging with great pertinacity to 
nfected articles, so that every article which 18 likely to 
have become contaminated aaa very thorough disin- 
faction, preferably by heat. ere can be no doubt that 
s¢hool attendance is often a chief factor in the propagation 
of the disease amongst children. 

Koch’s discovery of the Bacillus tuberculosis, a micro- 
now proved to be the specific contagium of 

disease in men and animals, has placed 
ee in the category of contagious diseases. 
farasgrgs tion or tendency, whether hereditary or 
gy nd, ty no doubt wanted to enable the germ to take 
f, Sh Neat in the human‘ lung, but the fact that this 
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idiosyncrasy can seldom be definitely recognised renders 
great ca “abcoteary both on the part of members af a 
family m their association with a consumptive relati 
and of hospital authorities in admitting into a genera 
ward cases of tubercular disease, or of near p Sig sored 
into one institution patients in every stage of the disease. 
The Bacillus is constantly present in the s and 
probably in the breath of phthisical patients, and this 
points to the necessity of free ventilation of hvmg and 
sleeping apartments, and disinfection of soiled articies of 
clothing and furniture. The external conditions which, of 
all others, cause a predisposition to consumption are, a 
damp subsoil, causing excess of moisture in the air, and 
the constant breathing of an atmosphere vitiated by human. , 
respiration It has been asserted that tubercle can be 
propagated from animals to man by the consumption of 
diseased meat, or, 1n the case of the cow, from the milk of 
a tuberculousanimal. Further proof 1s required before we 
can accept such an hypothesis, but there 1s nothing 
improbable in such a mode of conveyance of the disease. 
especially m the case of children with a tubercular 
predisposition. 

Besides the diseases which we now know to have been 
propagated through the agency of milk—enteric fever, 
scarlet fever, diphtheria, &c, 1n which the introduction 
of the morbid matter 1s accidental, the mitk serving only 
as a means for its conveyance and perhaps for its — 
there 1s a complaint fairly definite in character, which bas 
been attributed to the consumption of the milk of cows 
suffering from foot-and-mouth disease. Here the morbid 
quality is inherent to the milk as taken from the cow, and 
is not due to an accidental introduction. The symptoms 
described in the epidemics recorded are fever, vesicular 
eruptions on the lips and in the throat and mouth, and 
enlargement of the glands of the neck During the 

revalence of foot-and-mouth disease, al] milk taken by a 

ousehold should be boiled before couigang ine In 
view of the many dangers which threaten us through the 
agency of milk, it would perhaps be advisable, especially 
where children are the chief consumers, that tus precay- 
tron should be always adopted ; at least until the sanitary 
authorities in towns have the power of inspecting and 
controlling the farms and dairies in the country from 
which the chief part of the milk supply is derived. 

The possibility of the transmission of the contagion of 
small-pox for considerable distances, not exceeding one 
mile, through the air, has been warmly supported. There 
are many facts in favour of such a view, and its t 
poe bilty will be seen from the following considerations. 

€ contagion 1s almost undoubtedly a micro-organism of 
the class Bacteria, but as 1t has not yet been isolated and 
identified, we are unaware if itis capable of forma~ 
tion or not The or of Bacteria can resist external 
agencies—heat, cold, drying, and antuseptics—to a much 
greater extent than the fully formed orzanisms, aud it is 
probable that those diseases in which the contagion 
remains dormant for long periods are transmitted through 
spores capable of existing for long penods outside the 
body. But in small-pox it 1s not necessary to rely upon 
spore-formation to support theones of aénal transmission. 
The contagion as given off from the body of the patent is 
inclosed im minute epithelial scales and dry pus accumula. 
tions. Here, protected from the air asd from external 
destructive agencies, it may be wafted as a mmute dust 
through the air, to descend at considerable distances. That. 
the radius of infection from a small-pox hospital as.a centre 
does hot exceed a mile may be due to the great dilution off: 
realign ion as it is dhffosed distances 
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removal outside inhabited 


The ory 
etme either by the householder in whose 
heuse the case occurs, or by the medical attendant, or by 
bath, bas Been adopted m numerous provincial towns 
Goring the last five years. This measure has done much 
‘te furnish the authorities with early information of the 
occarrence of infectrous disease which would not other- 
wise have been obtained, and such mformation has 
doubtiess enabled the sanitary officials to stamp out many 
an epidemic in the bud, which might otherwise have 
reached targe dimensions. The more universal adoption 
‘Of a measure of compulsory notification in our large towns 
is needed. 
in the domain of domestic sanitation the advances of 
recest years have been mostly limited to the practical 
applications of sound principles already acquired to the 
carrymg out of works of construction, deamape. or water- 
y of the dwelling Houses built for the use of the 
well-to-do classes (not those of the speculative builder) 
m bagriosl fypsh will most generally be found to be planned 
and fit on modern sanitary principles Thorough 
ventiahon of the drain and soil-pipe, disconnection of the 
pes of baths, sinks, and lavatortes, and of the over- 
flow-pipes of cisterns from the drainage system, are now 
understood to be necessaries of modern life. A break 
im the connection between the house-drain and the pubhe 
sewer by means of a manhole chamber and water-seal or 
trap, though not considered necessary or desirable by all, 
% ow very usually practised. We cannot doubt that the 
airof a public sewer 1s sometimes the means of disseminat- 
img disease, and any method which practically excludes 
such a source of danger from our houses 1s one to be 
encouraged. As knowledge extends, the simplest form of 
apparatus 1s found to be the best; many of the more 
cemnphcated kinds of traps and contrivances for excluding 
sewer air are now discarded by builders and architects for 
those simpler forms which are equally effective 
Iu the matter of water-supply, the behef 1s steadily 
gaiming ground that a water once polluted by sewage 
cannot be regarded as safe for drinking purposes. Safe 
it may be so long as filtration on the large scale 15 
efficiently performed, but any failure to thoroughly filtrate 
and a#rate the water in times of epidemic visitation might 
be attended with disastrous consequences, even suppos- 
sag that filtration through sand and gravel 1s destructive of 
disease organisms or their spores. The introduction of a 
constant of water into towns, in the sense that 
cisterns receptacles for storing water are no Jonger 
necessary, has been of great benefit—especially in the 
poorer of towns, where water stored on the premises 
is usually highly contaminated. 
Of the scientific witnesses who were examined before 
the Royal Commission on Metropolitan Sewage Discharge, 


as. 


nearly all were in favour of the principle of separation of 


the rainfall from the sewage. “The rain to the river, the 
sewape to the soil” In view of the ultimate disposal of 
the sewage, the advantages of the “separate method ” 
are very preat, and would now probably lead to its 
adoption in any new scheme of sewerage for a town where 
the circumstances are favourable. From the public health 
poiat of view, it is also desirable to have 1 
pipe or brick sewers of small size, so that contamination of 
the soil by leakage into it of the contents of sewers may 
be . Inany such scheme of sewerage it must not 
that not only are channels on the surfaces of 
the streets and roads required to convey away surface 
i id in the subsoil are y 
necemary m the health interests of the town to the 
ata permanently low level. For the dispossl 


a > 


NATURE 





the necessity in times of heavy rain of | mostd 





ha F ae adhe . ot 
a 
uncontrollable aly 


po 


excretal refuse, and fit for admission into the rivers Ww 
eetne intended as drainage channels of the surrounding 
ands. 

he extreme importance of thoroughly ventilating 
sewers, 38 now very generally sndersiood. Pipe sewers 
require as much ventilation as brick sewers, although ths 
absence of deposit on the smooth internal surfaces af the 
pipes, and their consequent freedom from smell due te 
decomponton of deposited organic detritus, originally Jed 
to the belief that ventilating openings were not regui 
in pipe systems of sewerage. Jt was not wu Dr. 
Buchanan showed in the case of Croydon that the absence 
of proper ventilation in the pipe sewers of that town was 
in all probabihty instrumental in aiding the spread o! 
enteric fever that the opinion of engineers on this matte 
underwent a change. Diesiacsaede of air in pipe sewers 
of small diameter 1s greatly more sudden than in brick 
sewers of larger diameter, and it 1s plam, says Dr, 
Buchanan, that “ means of such ventilation are wanted 
more numerously in proportion as the displacements o} 
air may be local and sudden” Openings into sewers 
from the street level are still regarded as the best 
practicable means for the admission of fresh air, and the 
exit of sewer air. Charcoal trays, Archimedean screws, and 
other contrivances for purifying the issuing atr, or hasten- 
ing its exit, are now generally abandoned as useless and 
inconvenient. 

The purification and utilisation of the sewage of towns 
18 a subject of much importance both in its public health 
and commercial aspects. The idea, so long entertained, 
that town sewage could by various methods be made & 
yteld a manure which would give mse by its sale te an 
enormous profit 1s now exploded The highest degree ol 
purification, we now know, can only be attained on land 
naturally suitable from its porosity and other propertses 
and artificially prepared by extensive under-drainage 
The agents whack puny sewage in its passage through 
soil, by converting the pi ay Organic matters inte 
inorganic salts—nitrates and nitrites of the alkaline anc 
earthy bases, and ammonia—bave been discovered & 
be Bacterial micro-organisms, resident chiefly in the 
superficial 18 inches of soil, and far more abundant 1 
some soils than tn others. Sewage farming has 
ascertained to be profitable, under suitable conditions 
The sewage must flow from the town to the farm by 

vitation—the cost of pumping will neutralise profit: 
fom the sale of farm produce; a part of the farm sus 
be laid out as a filter bed, so that the sewage, whea no! 
required on the cultivated land or when so dilute from the 
presence of storm waters as to be inapplicable, may be 

urified on a small very porous area by the process ol 
intermittent downward filtration Very few growing 
are benefited by the apphcation of sewage, except 
various kinds of grasses, and of these such enecmeanm 
guantities can be produced that, unless converted int 

silage,” or utilised on the farm in the preductien # 
stock and dairy produce, they may be expected to seal 
tm a joss, from the absence of any demand for such Jaqy 
quantities at all periods of the year. 

In this country, the sewage farm at Bi 
probably the best example of what has beea 
a most difficult problem application 
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om is still allowing to run to waste an enormous 
valuable material, at the same time polluting a 
highway of its commerce—to an extent never 
sly dreamt of 
“ Pfocesses of precipitating sewage by chemicals are now 
known to exert only a partially punfying mfluence. The 
best process yet discovered can do little more than free 
the sewage from its suspended matters, allowing all the 
‘ dissolved constituents of sewage—by far the most valuable 
portion agriculturally and chemically—to pass away in the 
eMiuent. Lime dissolved as lime water, sulphate of 
alumina, and perhaps proto-sulphate of iron, taken to- 
: ag and added to the sewage in the proportion of not 
ore than fo to 15 grains to the gallon, are the best, most 
economical, and most effectwe agar deep Other more 
valuable substances, added to the sewage with the view of 
increasing the value of the precipitated sludge or manure, 
are in large proportion lost in the effluent water, and as 
oy Not assist precipitation might just as well be 
added to the sludge afterwards, if fortification 1s required. 
falf-a-crown and no more 1s the value per ton of the 
precipitated solids of sewage This value will generally 
pay for the cost of their carriage a mile or so 1n agricultural 
districts, but no further. 

A great improvement in dealing with the semi-liquid 
sewage sludge has been lately effected The sludge 
contaming over go per cent of water was formerly allowed 
to dry in the air orin a drying chamber, and a most intoler- 
able nuisance resulted It1s now possible by means of 
hydraulic filter-presses to convert the sem: hquid sludge 
into solid cake. containing 40 to 50 per cent. of water, and 
in this form it 1s innocuous to the senses, and can be 
readily conveyed away by cartage 

The knowledge already acquired d:mands that now, and 
m the future, the sewage of towns should, whenever 
po.sible, be ututsed on land in the production of crops or 
dairy produce ; failing this, the sewage should be freed 
from its solids by precipitation, and subsequently purified 
on Jand laid out as filter-beds, efficient purification, and not 
the production of crops, being alone aimed at ‘If applica- 
tron to land 1s :mpossible, then precipttating processesalone 
taust be relied on, and where the sewage can be turned 
into the sea, and effectually got nd of without nuisance, 
there 1t may be allowable to waste valuable matter which 
cannot be utilised except at a cost destructive of all 
profits from its utilisation. 





SALE OF THE FARVDINE ORNITHOLOGICAL 
COLLECTION 


TRE dispersal of an ornithological collection so large, 
and of such historic interest, as that formed by the 
late Sir Wilham Jardine, F R.S, 1s an event deserving 
of notice. The collection was begun more than sixty 
years since, and was the occupation of half a century’s 
gent care From its contents were described, and 
otten figured, a mayonity of the species treated of in the 
Jace baronet’s many works, ranging from the “ Illustra- 
tiens of Ornithology,” commenced in 1825, to m 
journals of comparatively recent date, and it included a 
| appeal gumber of “ type- imens ” than any other that 
ever been brought to the hammer. 
, ‘On Sir William’s death in November 1874, it was 
‘understood that the collection would be speedily sold, 
aiid a strong hope was entertained by ornithologists that 
pass, as a whole, into one or other of the great 
of eae count e Lbiekitae this was not to be. 
Tee contperatively s ritish” porhon was, after a 
cna, purchased by i hilaredl pcience end Art in 
“—iiebargh, av ting mation for it; but the 
eines @ ok between 8a00 and 9000 specimens, 
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remained id the hands of Sir William’s heir. At fast 
that gentleman determined to dispose of it by au¢tion, 
and for | purpose selected Messrs. Puttick and 
Simpson, &he well-known firm of Letcester a, by 
whom it was accordingly sold on Thursday, June 17 
last. However, the attendance at the sale was but 
small, and except in a very few instances, the 
obtained were below the average oftes. reached 
at sales of collections in every way inferior in toterest, 
while not one of the lots attained a price that may be 
called high. There was a certain competitian among 4 
few experts, but even this was not carried to any excess 
and as arule the prizes of the collection were knocked 
down for very small sums It 1s a satisfaction to read, 
however, that most of the “ type specimens” were secured 
for the British Museum or for that of the University of 
Cambridge ; but few, 1t is believed, falling into the hands 
of dealers, and hardly any, as was to be greatly fear 
into those of the “ plume-trade.” The low pnces 
were due, no doubt, to the fact that notice of the sale had 
reached few amateur collectors in time, and added to this 
was the fact, obvious on mspection, that the sale cata- 
logue supplied very little of the information which col- 
lectors require. It was the general impression in the 
auction-room at the time, and has since been confirmed 
by the opinion of practical ornithologists, that had the cata- 
logue set forth the special quality of the specimens, and the 
sale been made known more widely, a very different result 
would have followed, and something hke the competition 
which attended the great sale of Mr. Bullock's museum 
in 1819 might have been attained, for collectors are as 
heen now as ever, and such a chance as this 1s not likely 
to occur again to the present generation. The long 
period, too, which has elapsed since Sir William anes 
death (recorded in NATURE, vol 1 p 74) possibly helped 
also to divest the sale of his collection from a good deal 
of the interest which it would have inspired had its dis-- 
persal taken place soon after his decease, for memories 
are short in these days The agent of the Bntish Museum 
has to be congratulated for his pror.ptness in recognising 
and securing at a nominal price for that institution one 
“ty pe-specimen” (that of Bulwer’s petrel), which, not 
being mentioned in the catalogue nor occur: In its ex- 
pected place among the other specimens of its ly, had 
escaped the notice of all the other ornithologists wha had 
viewed the collection 





NOTES 


AMONG the Colonials on whom honour have been conferred 
are Dr. Julians Von Haat, F.R.S., who has be:zn made 
K.C M.G., and Dr. A. R. C. Selwyn, who has been made 
C.M.G. , Dr. G. Watt, of the Indian Department of Revenue 
aod Agniculture has been made a C LE. 

Pror. Paot WaGner, on behalf of the Comité Sahtem, 
sends us the following statement as to the result of the natrate 
of soda competition, Carrying out the scheme af prizes offered. 
by the Committee of the Saltpetre Producers’ Asssciation 
(Comité Salitero at [quique, Chil) for the lest popular essay 
treaog of the importance of nitrate of soda as a manure, and 
the best mede of its application, the judges—-Prof. L. Grandeas, 
Nancy (France) ; Prof. Adolf. Mayer, Wagemngen (Hollaad) ; 
Prof. A Petermaan, Gembloux (Belgwm); Prof. G. 

Riga (Russia); Prof. Paul Wagner, Darmstadt (Genneng); 
Mr. R. Warmington, Rothamsted (Englaxd)—have examined the 
esssys'sent in, namely, thirteen German, thirteen English, anal 
four French, and have made the following awards :—(x) To thn 
essay with the motto, ‘‘ Gran, theurer Freund, 1 alte Theorie,” 
® partial prize of 350, (7000 marke); (2) to the emay with the 
motte, “ Pour pratiqner Vagniculture. . . . ” a partial prize of 
t§0f, (gooa marks), On opening the accompanying envelope, 
the authors of the first essay was found to be Dr. A. Stateer, 
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Principal of the Agricultural Experimental Statice at 
and the natbor of the second esgay, M, A. Damseaux, Professor 
in the Agriculteral Academy at Gembtoux. It shfnld be re- 
that essays competing for the second part of the prize 
ollered—namely, sol. for the best cmay treating of the same 
subject, on the batis of acm, -yertenal, exferim-ntal inoestiga- 
trams gent to one of the above-named judges, on or 
before January 1, 1887. 
Tx Local Committee for the Birmmgham meeting of the 
British Association have their arrangements well forward. A 
considerable contingent of Canadian and other colonial men of 
science will no doubt be present, and every effort will be made 
to extend a hospitable welcome to them and to all the members 
of the Association who may be able to visit Birmingham. The 
Great Western, the London and North-Western, and the Mid- 
land Railway Companies offer exceptional facilities to intending 
visitors. The Conncil of the Birmingham and Midland Institute 
have placed their spacious lecture theatre, with its convenient 
suite of rooms attached, at the disposal of the Local Committee 
aS a reception-room, officers’ and ladies’ rooms, &c. The meet- 
ings of the Sections will be held in the Council House, the 
Mason Science College, the Medical Institute, the Birmingham 
Municipal School of Art, and in the offices of the Board of 
Guardians—buildings which closely adjoin each other ; and the 
us¢ of rooms in the Council House has also been granted by the 
Mayor for other purposes. The Town Hall will be utilised for 
the evening meetings. Various clubs and scientific and literary 
institutions will be thrown open to members and associates by 
the courteous invitation of the governing bodies, and the Com- 
mittee of the Birmingham Botanical and Horticultural Society 
will open their Gardens dunng the week of the meeting to 
members and associates The Committee are also preparing an 
extensive exhibition of the products of local industries and of 
Joca) manufacturing processes, which will be held in Bingley 
Hall. <A collection of the flora and fauna, together with the 
rocks and fossils of the district, will be shown in connection 
with this exhibition. The Committee are arranging a series of 
excursions to various localities of great beauty and interest, and 
many kind offers of hospitality have been received in connection 
with the projected excurstons. The Committee are engaged in 
the preparation of a guide-book of the town, which will include 
an account of its history and antiquities, trade and manufactures, 
a descnption of its modern government, papers on the geology 
and phystography (accompamed by a geological map), and the 
zoology and botany of the district. 


Some of the friends of the late Dr. Walter Flight are anxious 
to collect a fund to be invested for the benefit of his widow and 
children, who have been left with extremely inadequate provision. 
A Committee has been formed with the Rev. Prof. Bonney, 
¥.R.S., as chairman, to carry out this object. The honorary 
treasurer is Mr. L. Fletcher, Natural History Museum, Crom- 
well Road, S.W., and the honorary secretaries T. W Carmalt 
Jones, M.D., 6, Westbourne Street, Hyde Park, W., and Jobn 
M. Thomson, King’s College, Strand, W C. Contributions may 
be paid to the account of the “Flight Memorial Fund” with 
Messrs. Robarts, Lubbock, and Co, to the honorary trea- 
surer, or either of the honorary secretaries. We need not say 
@ word to impress upon our readers how deserving is such « 
case as this, 

A MOVEMENT is on foot for obtaining subscriptions to pur- 
chase an annuity for Mr, J. B. Dancer, who has done so mach 
for the improvement of photography. But photography 1s only 
one of the many arts and sciences indebted to him. There is 
the stereoscopic camera with twin lenses, which he was the first 
fo make. He invented microscopic photographs, which se 
muuch delighted and astonished us twenty-five or thirty 
ya ago. He also introduced photography to the magic 
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astro. The lantern iteclf is also indebted to him, 
its optical parts and in its construction generally 

cularly in the application of the oxy-Hydrogen light, and:for 1 
dissolving gas tap, which saves half the gases and produces thi 
best dissolving effect. Then there should be mentionéd, o 
of much greater importance than the above, the autemath 
‘contact breaker,” used probably by the million at thisceoment 
in every induction coil in the world. Prior to Mr. Dancers in 
vention, contact used to be made and unmade by hand, in: 
vessel containmg mercury. The first helical coil with th 
vibrating interrupter was constracted by Mr. Dancer, anc 
was exhibited long after by him at one of the wird 
of the British Association, when the meeting was hek 
in Manchester When Mr. Dancer established himeel 
as an optician in Manchester, his presence soon madi 
itself felt amongst the few mictnscopists then living is 
the distnct Good microscopes were then costly, and worth 
less ones very common Mr. Dancer successively brough 
out several forms of mstruments, as excellent in their m-ch 
anical and optical arrangements as they were moderate in price. 
It is sad to have to say that, notwithstanding Mr. Dancer’ 
talents and achievements, he 18 now hving in very straitenec 
circumstances, is morever affiicted with almost total blindness 
and therefore unable to follow the optical business to which bi 
life has been devoted. It1s not an unusual thing fora man of grexz 
mechanical ingenuity and skill to be an indifferent man of th 
world, and so it has been with him; as a business man he ha 
been a failure He has made improvement after improvement 
invention after invention, any one of which might in “‘ pushing ' 
hands have made a fortune , but, more interested in science thal 
in money-making, he has allowed the golden chances to becom: 
public property, and has thus remained poor himself, while th 
world has reaped the advantage of his labours. Mr. Dance 
is now 1n his seventy fourth year, and, it 15 to be hoped that t 
his hour of darkness the world will pay back to him somethin; 
for that which it has freely received at his hands. A Committe 
has been formed for the purpose of receiving subscriptions, an 
we commend the movement strongly to the support of ou 
readers The Comuutteeare+ | P Joule, LL D, F.R.S., Sale 
Prof. W. C Walhamson, LL D., F.R.S , Owens College 3 Prot 
Balfour Stewart, LL D , F R.S., Owens College , John Dale 
F C S., Cornbrook, Manchester ; leo H. Grindon, Manchester 
S Platt, J.P , Oldham; Charles Bailey, Hon. Treasurer Man 
chester Literary and Philossphical Society ; James Birchall 
Hon Sec liverpool Literary and Philosophical Soctety; Abe 
Heywood, jun , Higher Broughton (Hon. Sec. fre tem.), 


Dr. ULLMANN, of Vienna University, who spent severa 
weeks with Dr, Pasteur in Paris, and brought back some of th 
virus with him, began on Monday, 1n the presence of severa 
eminent professors, to inoculate against hydrophobia. He ha 
for patients thirteen men bitten by rabid dogs and one woman 
bitten by a rabid pig. 

WE regret to announce the death, on the 23rd ult,, at hi 
residence, Glenoir, Galway, of William King, D.Sc., Emerita 
Professur of Geology, Mmmeralogy, and Natural History in th 
Queen's College, Galway, in his seventy-eighth year. Upo 
the foundation of the Queen’s Colleges in Ireland, in 1849, D: 
King was selected to fill the Chair of Ge logy in the Galwa 
College, a post that he occupied, and of which he fuliljed Ah 
duties most assiduously and Isboriously, until 1883. Tm thy 
year, owing to a severe attack of paralysis, Dr. King was moi 
reluctantly obliged to relinquish his professorial h 
1882 the additional performance of the business of the Natars 
History Chair devolved upon him: the double task proved: ts 
cndrous, Subsequent to his resignation, the Corporate Body. 
the College presented Dr, King with an: address, as 2 testimony 
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Hegiicdt ‘Niabem in the Caliege is a lasting record, Numerous 
-eohithés ab@ also pam upon various branches of geology 
Dear siitriens to his and indefatigable zeal. 
"Broa the report just issued by the Swedish Academy of 
we gather some interesting particulars of the scientific 
work prosecuted under the auspices of this Institution last 
year, On the recommendation of the Academy the following 
sums were granted by the Government towards scientific re- 
search, &c. :-—A sum of 1504 to the Academy's Zoological 
Station in the province of Bohus; 200/ to Prof. H. Gyldén for 
the development of his theory respecting the movements of the 
laxger planets; 250/, towards the publication of the Acta 
Mathematica ; 3oo!. towards the purchase of a zoological and 
¢thnographical collection of objects brought by Dr, C. Bovallius 
from the West Indies and Central America ; 60/ towards Prof. 
Liljeborg’s work, ‘Scandinavian Fishes”; and two sums of 
§of each towards Herr Westerlund’s work, ‘Fauna der in 
der paldarctischen Region lebende Binnenconchylien,” and Dr. 
Lindeberg’s exsiccate work on the Rub: of Scandinavia. In 
addition to these sums, various smaller amounts were granted 
by the Academy to a number of gentlemen towards scien- 
tific researches, as, for instance, for the study of certain 
alge on the coast of Bohus, for the study of the Scaman moss 
flora, for the stuly of the anatomy and histolozy of the 
marine Annelidx in the same province, and that of the Gastero- 
poda, &c. Of other scientific work continued last year may be 
mentioned the work on the great publication recording thescientific 
of the expedition to Spitzbergen, 1882-83, of which the re- 
searches on the aurora borealis and the electricity of the air are 
now in the press, and the rest, on other branches of science, will 
shortly follow ; and further, the arrangements of the valuable 
collection for the State Museum of ethnographical objects from 
all parts of the world—some 6000 in number—made by Dr. 
Stolpe during the voyage of the corvette Vanaats round the 
world. The Academy also purchased a large estate near 
Stockholm with the funds bequeathed by Prof Bergius for the 
establishment of a horticultural garden, similar to that of Kew, 
o be under the supervision of the Academy An important 
change has been decided on with reference to the publishing of 
he Academy’s Fournai, viz. to divide it into tuo parts—Pro- 
ceedings and Appendix—the former to be issued monthly, con- 
tarning reports of meetings and short papers and the latter to be 
issued at intervals, containing longer and more scientific papers ; 
and these will be divided into four sections, each embracing a 
certain branch of scrence, which will enable a specialist to find at 
once the paper desired, and not necessitate the purchase of the 
whole yearly series. 


Aw Australanan Metecrological Society has been formed at 
Adelaide, South Austrahe. 


On Edison's system of telegraphing with trains in motion, the 
Scientific American (February 20, 1886) says -—The receiving 
épparatus at both the car end and the fixed end of the line 1s a 
rae pee iin sending apparatus is also similar at both ends, 

of an interrupter or vibrating t e driven an 
ledependent battery, and making soo wibeaited per alas 
this vibrator is in circuit with the line battery, an ordinary Morse 
vey, and the primary of an induction coil The secondary of 
tire induction coil on the car is in connection with the tin cover- 
ing the entire roof of one or more cars; the secondary coil at 
the fixed station is in connection either with condensers or with 
ther indeotion coils, which in turn are in connection with the 
si@hiary fine wires by the side of the track. Suppose a message 
@ be sent from the fixed station to the ear. The vibrator is 
iii ‘working, but tilf the Mone key is put down no current 
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one ; this induces @ current in the secondary coil, 
and it the condensers, for example, are charged slter- 
nately. The charge of the condenser: is ed through 
thé line wires with which they are in connection, and influencel: 
the tin roof of the car, and ultimately the velogpene by which 
the signals are read. ; 

Mr. BLANFORD, Meteorological Reporter te the Govern- 
ment of India, has usued a memorandam on the; Himalayas 
snowfall ia the past senson A few years ago, it will~be se- 
membered, Mr. Blanford propounded a theory of a connestion . 
between this snowfall and the monsoon, to the effect that the 
later and heavier the snowfall in winter and spring the later and 
feebler would be the following monsoos. The foreeasts based 
on this theory were fairly accurate last year, and accordingly his 
forecast this year was looked forward to with anxiety on account 
of the great value of early and copious rain to Indian agnealture. 
This year Mr. Blanford arrives at the conclusion that, 
although a considerable amount of snow fell in the North- 
Western Himalayas and the hills of Eastern Afghanistan, 
durmg the winter and spnng, especially in January and Feb- 
ruary, there has been on the whole less than in the previous 
year. The snow range, as seen from Simla, 1s less thickly 
covered than it was in 1885, and the snow 1s at a higher level. 
The winds have been less northerly than usual on the west 
coast, and more decidedly southerly and easterly 1m the Panjaub. 
Hence he thinks that there will be no retardation of the mon- 
soon on the Bombay side; and the barometric ylevels are 
favourable to an advance of the easterly branch of the monsoon, 


so that no apprehension need be felt about the rains in Upper 
India. 


AT the meeting of the Royal Society of Tasmania on April 
13, the Curator of the Museum stated that during the past 
month Mr Vimpany had captured a black snake (Hoplocephalus 
curtus) at Longley, measuring about 4 feet 3 inches in length. Oa 
opening it the unprecedented number of 109 young ones were 
foundin her. The specimens now before the meeting are the largest 
ones, the measurement being from 84 inches to ? of an inch in 
length Mr Morton stated that the greatest number he had 
known previously to be taken from a similar snake was 32, 
but he had been informed by a resident of Tasmania that over 
70 had been taken from a similar species. 


In the Stonyhurst Magazne for May 1886, is a list of the 
flora of the Stonyhurst distnct. It contains a list of all plants of 
whose occurrence within a radius of ten miles fron Stonyhurst 
satisfactory record can be found. 


FRoM a communication by M. Nikolsky to the St. Petersbagy 
Society of Naturalists (vol. xvi, 2), 1t appears that the dryjng* 
up of Lake Balkhash is going on at a very rapid rate, and.s0 far 
as the observations of the inhabitants may be relied upon, its 
level 1s lowered by no less than two feet every ten years. The 
maps of 1852 show that a very great reduction of the surface af 
the lake has taken place dunng the last thirty years. As to the 
fauna of Lake Balkhash M. Nikolsky makes the following 
interesting remarks. It does not inclnde a single species of 
those fishes which are characteristic of the Aral-Caspian ichthya- 
logical region. On the other hand, there 1s a very great resem- 
blance between the fishes of Lake Balkbash and the lakes on 
the Bigh plateau of Central Asia, for instance, of Lob-der, 
Three species are common to the Iii River and the Tarim, irthg- 
tary of Lob-nor, M, Nikolsky concludes from the ologics 
data tht there is no ground to admit of any direct cotinertion 
betwetst Lake Balthash and Lake Aral. If there ever wag a 
sea‘whith covered the Siberian lowlands as well as the depres- 
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separated from the isticr at a pefiod when the connectidn between 
the Azal-Caspian depression and the Arctic Ocean stil] existed, 
There was certainly, in recent geological time, a cdmnection 
between the rivers of the Balkhash basin and those of the Lob- 
nor beain, which connettion probably followed the Kunges, the 
Yuiduz, and the Tszim Rivers. 


Tue total area of the Crown forests of Sweden at the begin- 
ning of 1885 was 5,735,535 hectares, bemg a seventh part of 
the total forest area of the country. The revenue from the 
same wasa little less in 1885 than in 1884, bat this 1s beheved 
to be only incidental, 1t having risen from 750,000’ in 1880 to 
890,0@0/ in 1882, and 1,120,000/ in 1884. 


Ww have received part 2, vol. iv of the Zransactione of the 
Norfolk and Norwich Naturalists’ Society, containing the papers 
selected for publication and the address read by the President, 
Major Feilden, F G §,, at the seventeenth annual meeting of 
the Society From the report it appears that the Suciety now 
numbers 260 members, and is both numencally and financially 
in a very satisfactory condition For his address Major Feilden 
chose the fascinatmg problem of the origin of Ife, which he 
strove to show must have had its advent at the poles of the 
earth, a subject which his study of the fossil and recent fauna of 
the polar regions as naturahst to the Arctic Expedition of 1875- 
76 gave him special opportunities of studying. The conclusions 
to which Major Feilden arrives are that through the secular 
cooling of our planet the poles became first fitted for the recep- 
tion of life , that in palzeozoic times the North Pole possessed a 
climate as warm, at least, as that now enjoyed at the equator, 
that the tem,erature at the North Pole during the Miocene 
period, though gradually cooling, supporied a flora which spread 
southwards, and that in all probability animal Ife likewise 
originated at the poles, and spread towards the equator. 
Amongst the published papers, one by Mr. Clement Reid, 
F.G.S., on the ‘‘ Flora of the Cromer Forest Bed,” 1s of especial 
interest. Mr. Reid enumerates sixty species of plants, which he 
has obtained by the careful washing of clays from various Jocals 
ties near Cromer, and calls attention to the curious fact that all 
these, with the exception of 7rafa natans, three firs, and /soctes 
facusirss, are stil] indigenous to the county of Norfolk, and two- 
thirds of them are aquatic or marsh plants, identical in species 
with those found at the present day in almost all the Norfolk 
morasses. Mr Edward Bidwell contributes an account of a 
visit to the Isles of Scilly in the nesting season of 1885, the 
Rev. FH. A. Macpherson a paper on the habits and plumage of 
the Manx shearwater, Mr G Smith some notes on the habits 
of the Fulmar petre] , meteorological notes by Mr A. W. 
Preston ; notes on the herring fishery of 1885, by Mr. South, 
well ; = second paper, by Mr. Reid, on Norf.Jk amber, and a 
list of the birds of Norfolk, with remarks, by Messrs. Godney 
and Southwell ; also a valuable paper on the gradual assumption 
of the adal: plumage in the honey buzzard, by Mr. J. H. 
Godaey. 


Wz have received 2 ‘‘ Liste Alphabétique” of the Corre- 
spondence of Christian Huygens, which the Dutch Society of 
Sciences proposes to publish The list may be obtained from 
Enschedéd and Sen, Haarlem. 


De. G, F. Martingav, of Yorke Houne, Stourport, writes 
with reference to the article ‘‘ On the Origin of onr Potato,” in 
Nature of May 6 last, p. 7, that 19 turning over, the other 
day, the leaves of the sumptuous ‘‘ Hortus Eystertenss” of 
Baal Besler, printed in Nuremberg in 1613, he found an excel- 
lent plate of the plant (of which he sends a tracing), with a 
clear and full description. Certainly it is quite worth while to 
dsaw attention to Besler's figure and text, but 1t tells one nothing 
new. There are good figures in Gerarde, 1597, and Clusins, 
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160f, Besler's being 1623, “* The gotta,” another cocreapdinde 
ent wutes, ‘is not soidd ia Virginia;. it must have bees capsied | 
there from Peru and Chili, The only wild. United States pase ; 
toes are high up in the Rocky Mountains. A. De Candolla’s ‘ 
idea is that the potato was first brought to Europe, not by the ° 
Enghsh, but by the Spaniards.” 

the 


THE additions to the Zoological Society's Gardens during: 

past wee include a Chimpanzee (d athropoputhecus broglodytes<} 
from West Africa, presented by Capt. Reginald E. Firmunger ; 
a Rhesus Monkey (Afacacus rhesus 6) from Incha, presented bg 
Mr G Ballentyne , a Macaque Monkey (A/acareus cynomolgus 2 ) 
from India, presented by Mrs S. M Grove-Grady, a Banded 
Ichneumon (Herpestes fascuatu ) from West Africa, presented 
by Mr. G. F. Stampson; two Egyptian Geese (Chenalaper 
agyptuca) from Afmca, presented by Col. Harns Burland; s 
Larger Hall-Mynah (Gracuda tntermatia) from India, presented 
by Muss Maud Bendall , a Martinique Gallinule (/osorais sear~ 
fanicus) from South America, presented by Mr. W. J. Raez 
Aldrovandi's Skinks (Plestodon anratus) from Northe West 
Afnca, presented by the Hon. Walter de Rothschild; a Geo- 
metric Tortawse ( Zestuds geometrua), 1 Semiserrated Tostome 
( Testudo senuserrata), an Angulated Tortoise (CAherstna auger 
/ata), two Dwarf Chameleons (Chaswncleun pumilus), two Keelad 
Euprepes (Amprepres car:natus), a Spotted Slowworm (devm mae 
meleagris), a Bapes (Sceloles bipes) from South Afiica, presented 
by the Rev G H.R Fisk, C.M.Z S$ ,a Sand Lizard ( Lacavte 
agus), European, presented by Master Stanley S Flower ; two 
Ruffs (Alachates pugnaxz), a Common Vipers (!ipera 
British, deposited , a Silver-backed kox (Cass chama) from 
South Africa, twelve Black-talled Godwits (Lumvsa « 
European, purcha ed, a Thar (Capra jemlarca), a Pagmy Hog 
(forcula salvania), twelve Mandarin Duchs (2.1 galericu'ala), 
a Chihan Pintail (Dafila spinicauda), a Red crested Pochard 
(Fultgula rufina), bred in the Gardens. 





OUR ASTRONOMICAL COLUMN 


BLAck TRANSIT oF Juptrer’s FourtTH SATELLITE —The 
fourth satellite of Jupiter was observed in black transit by Mr. 
E. E Barnard of Nashville, Tenn, U $.A., on May 8 with a 
6-inch refractor. It was firet noticed as a black spot at gh. aom. 
local mean time Some )ittle tame previous tu this 1t had been 
looked for on the disk but could not be seen either as a white or 
dark spot The satellite was followed until 9h 43m, and was 
then very black and rather small and round when best seea. 


Comets Brooks I. and III.—The following ephemeris for 
Comet Brooks I 1s by Dr A. Berberich (Astron. Nackr., No. 


2731) :— 
For Bevin 
1886 RA Decl Log r Log 4 
hm & o ’ ness 
July 3 81333 8436S 98945 01138 ao 
7 %§83732 9492 9 9405 o'1 1¢ 
i 9 0 24) «10 37°4 gg8tr or ro 
15 9 2032 41 136 00172 01957) ot 
190 66g 38 22 Q'S a0498 02227 06 
23 95415 «12 39 00794 92487 0°§ 
27 10 8 30) 12 22°7 01064 02734 Of 
31 1028 35 «1239918. 01314 02969 07 


The brightness on April a9 1s taken as unity. 
Comet Brooks III. is now very faint, and will be soon alto- 


gether out of sight, Dr. S. heim gives (Astron, N ~ 
o. 3735) the following places for Berlin midmght on ! 
a hom « r:) r 
J R.A. 13 28 Decl. 16 43°6 8. 
Ju y > 7 a9 ae a@ alles @ 


Nova ORIONIS.—The new star discovered by Mr. J. E. Gore 


for some unexplained reason to be a 
pares bday ly a nae the cnmaged ot i. 
magnitude made by various. obeervers differing remarkably, ‘Pht 
Dr G. Muller found it » little brighter than the 6th magaitade | 


tuly 1, 1886) 


tT 4 f 


rina 5°76 m. ; December 30, 6°00. Profs. 

nd. Pritchard both found it considerably fainter than the 6th at 
histhine, the former giving it as 6°7m. on December 30, the 
xter 6°42 m. on December 28. Profs, Muller and Pritchard 
ve closely accordant results for the middle of January 1886, the 
nagnitude being about 6 8m, whilst Prof. Glasenapp and Mr 
yore found it about 7§ m. at the same time Profs. Pritchard 
md Miiilfer disagree a little later on, and differ by a full magni- 
ade at the end of February and beginning of March, the former 
egarding the star as about the 7th magnitude, the latter about 
he 8th, whilst MM. Glasenapp and Gore consider it as nearly 
he 9th, There is a better agreement amongst three of the ob- 
ervers as to the range of magnitude through which the star has 
yassed ; Dr. Muller and Mr. Gore, agreeing in giving 2 4m. for 
he change from about December 20 to March 8, and Prof. 
slasenapp finding nearly the same value, but Prof. Pritchard, on 
he other hand, only finds a change in the same penod of about 
weven-tenths of a magnitude. 


10 SAGITtTa —Mr. Espn, in Cercular No 5 of the Liverpool 
\stronomical Society, gives the interval from maximum to 
amimum for this star as 44d., maxima for July, 1 6d., 
)'od., 18'3d., 26 6d. , minima, 6 1d, 14 4d., 22°7d , 310d. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 FUL Y 4-10 


"FroR the reckoning of time the civil day, commencing at 
' Greenwich mean midmght, counting the hours on to 24, 
s here employed. ) 
At Greenwich on July 4 
pun rises, 3h 52m. ; souths, 12h. 4m 6°4s.; sets, 20h. 16m. ; 
+ OM meridian, 22° 53’ N.: Sidereal Time at Sunset, 


rsh. 7m, 
Moon (three days after New) mses, 7h 7m. ; souths, 14h. 36m , 


sets, 21h 53m.; deci. on meridian, 13° 19’ N. 
Planet Rises Souths Sets Decl on meridian 
hm m h. m 4 
Mercury .. 5 42 . 13 39 21 360— ww 20 3 NN. 
Venus .. 136 .. 9 2% 1712 . 19 13N. 
nq.) O19 16 2318 . o 238. 
wpiter 10 53 17 6 23 19 144N 
saturn .. 3 53 12 2 20 Ir . 22 30N. 
July h. 
, or 2 Saturn in conjunction with the Sun 
7 7 Jupiter mm conjunction with and 0° 33’ south 
of the Moon. 
a 13 Mars in conjunction with and 2° 1’ south 
of the Moon. 
Varzable Stars 
Star R.A. Decl 
P h m o ‘ h m 
J Cephei 0522. 81 16N. . July 4, 0 33 m 
\ 3 08 40 31N a es 16tm 
as a ; 16 m 
2 Boots 14322 27 14N. ‘ : R Mf 
} Libre C, 14 54'9 8 45S. »» 10, 22 40 me 
U Corone ... .. 15 13 32 4N » 8, 257 
3 Herculis 16 467 «15 EN. os mt 
R Ophiuchi .. 17 2 3615 56S. » 4 M 
J Ophiuchi... 17 10°8... T20N. .. 4, 7, 040 
K Sagittarii... . 17404. 2747S. . , 10, 2 of 
Migre.. .. ..18 459 3314N.. ,, 9,21 304F 


Mf agaifies maximum , a minim 





NATIONAL SMOKE ABATEMENT 
INSTITUTION | 


[yUainc the year the interest in the subject of smoke 
ntion and in improved apparatus for the consumption 
f feel has been steadily increasing, and the gradual extenmon of 


tieledige on the subject has led the bhic to tak 
mai avert ) general pu o take a 


ligent and active interest in the question of 
@batement, which was at first considered : the 


of the community to be almost a sentimental evil rather 
ey. Saeaiar, ealoulation aad care of ordinary 
5 ee: of the Wasiens! Swwke Abatement Tustitution, sob- 
oT Deevitleer 18, x88. 
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regret, however, to note that the Annsaf 
Report ofghe Commissioner of Polhce, issued in August lust, is 
strangely deficient with to information as to the operation 
of the Metropolitan Smoke Abatement Acts, which are admin- 
istered by the police, and the Council thought it their td 
write to the 7imres and other daily papers, callmg attention to 
this wartt of mformation in the Report, and alse to the very 
anomalous character of the fines inflicted m the case of convic- 
tions ; they also laid the matter before the Home Secretary, 
calling special attention to the following facts— 

(1) That mm numerous cases of nussance which are reported by 
the police no ings are taken. 

(2) That when proceedings are imstituted, and convictions 
obtained, the penalties inflicted by the magistrates do not compl 
with the Acts of 1853-56, the average fine being below the 1 
Paine er ‘. a 

(3) That no ings whatever appear to en to 
enforce the abatement of smoke from steamers, &c., on the River 
Thames, although an enormous quantity of smoke is evolved by 
them, causing a very serious nuisance, not only in the waterside 
districts, but by polluting the general atmosphere of the 
metropolis, 

(4) That such great ueveorn has taken place dunng the 
last few years in the methods of preventmg smoke from the 
works falling under the provisions of the statutes, that they ny 
be more ngidly enforced without hardship. 

(5) That the area within which the Smoke Abatement Acts 
apply no longer corresponds with the area within which smoke is 
produced 

The Council were supported in thus calling the attention of 
the Home Secretary to the matter, by the fact that the Annual 
Report of the Commissioner of Police for the precedmg year 
(1883) remarks strongly on the imadequacy of the fines, and 
states that, ‘* The fact of recent changes m heating systems hav 
ing brought about some very considerable commercial advan 
of various kinds, has operated in a marked degree in mitigating 
hostility to the enforcement of the Acts.” 

The Council have also, through the medium of the Press, 
called attention to the fact that the London School Board are 
neglecting a pubhc duty and losing a valuable o ity of 
instructing the public, by having the large buildings recently 
erected for schools fitted up with heating apparatus without due 
regard to their «moke-consuming capabilites 

They have also endeavoured to mfluence public opinion by 
bringmg under notice pledges which appear to have been given 
by some Parliamentary candidates, that they would endeavour 
to exempt bakers from the operation of the Smoke Abatement 
Acts, this pledge having been obtained by certain bakers who 
wished to maintain the use of a particular class of 
which ordinanty produce a large amount of smoke. It is 
scarcely nec to pomt out that the exemption of bakers 
from the operation of the Smoke Nunsance Acts would be 

reyudicial to the public interest, as it 1s a fact that smoke can 

e and ts in some bakertes entirely prevented, not only to the 
advantage of the public, but also to that of the men who work 
inthe bakeries The Parliamentary candidates themselves were 
also communicated with upon the subject 

The unreasonableness of the s tion that bakers should be 
exempt from the provi-ions of the Smoke Acts 1s the more 
noticeable from the fact that the Commussioner of Police, in his 
Annual Report for 1883, alluding to the general improvement 
of heating methods, =e . ‘* The most umportant changes perhaps 
have been made im the case of bakers’ and confectioners’ oven 
furnaces, which have hitherto caused, and still continue to cause, 
the greateat number of offences changed under the Smoke Acts. 
Some of them are now adapted by a simple alteration, which can 
be made without stoppage of the daily trade, to the use of 
gaseous fuel (ordinary coal gas mixed with atmospheric. 
instead of coal; while other ovens are heated by coke applied 


is 
in pipes ted by saeans of coke-fired furnaces,” x 

t may be added that the Cauncil have had before them am: 
offer from a good firm of oven buriders, stating that they are prs- 
pared to fit up fifty bakers’ ovens at half price, to prowe the 
practical working of ome system readering exch ovens entizely 

In various trades, notably baking confectionery, tile end 
nd tt ca = 


advantages, in addition to the preve have baer 
found to result from the use of coal gas instead of sdlid fasl for 
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furnaces and engines, but to obtain the same the cost of | wings to arms, as in the al fae oe 
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sanitation, by making a reduction m the price of gas used for man, the fore-legs of beasts, In the ftying-lish the power 


trade purposes, are prevented doing co by thar Acts of 
Parliament. The Coun are keeping the fan in view, and 
watching a favourable opportunity to urge the Government to 
grant the necessary powers, 

Cc ence has been carried on on the subyect of the 
stoves at the Bank of England. insisting on the necessity of Aues 
being provided to carry off the products of combu tion from all 
gas stoves used for warm: rposes, and letters have been 
received oT A | the Institution on behalf of the clerks for calling 
the attention of the Bank authorities to the matter Voluminous 
correspondence has also been carned on with makers and 
inventors of stoves and smoke-prevention appliances, and of 
patent fuels, and with others, giving information and sug- 
— on points connected with the subject too various to be 
set ont. 

During the year several tests have been carned out by the 
Institutton, and they have now under consideration the prepara- 
tion of another volume of detailed reports of tests The 
volume would include tests of vanous forms of furnaces, steam 
and other boilers, blow-pipe furnaces, smoke-preventing apph- 
ances, ventilating fans, ipoaboananry | compositions, mechanical 
stokers, condensers, gas cooking and heating stoves, and various 
heatmg and cooking appliances using gas and coal as fuel 

The Council had at one time intended to exhibit at the 
Varkes Museum typical forms of heating and smoke-abatement 
appliances, but for various reasons they considered 1t undesirable 
to out the scheme, and they propose instead to promote 
periodical exhibitions of special hestibg apparatus, or new 
ees of heating and smoke prevention, as opportunity may 
offer. 

In connection with this branch of the subject, reference may 
be mrade to the exhibition of the Sanitary Institute held at 
Lercester 1n September, at which various stoves and smoke- 
eee apphances were exhibited Exhibitions of gas stoves 
or heating and cooking purposes have also been held in many 
of the chief provincial towns dunng the year. 

A memorial, praying for a grant from the surplus funds of 
the International Health Exhibition, signed by the Duke of 
Westminster and other influential persons, was unavailing, 
although the object of this Institution so directly affects public 
health, the improvement of which was the avowed aim of the 
Health Exhibition. This 1s much to be regretted, as the lack 
of funds not only militated agamst the general operations of the 
Institution, but it prevented the Council establishing a testing 
department, which 1s a necessary adjunct to the Institution for 
the advancement of its objects, 

Pure the year a lecture given in the Parkes Museum by 
Mr. TF. Fletcher, of Warnngton, on Smoke Abatement, and a 


pap poe contaimng three prize essays on the same subject, 
ve been printed by the Institution and circulated A paper 
by Mr. W. R. E. Coles, on the Hygtenic, Moral, and Economic 


Aspects of the Smoke Question, read at the Leicester Congress 
of the Sanitary Institute, 1s now being prepared for circulation. 
By order, E. WHITg WALLIS, 
Secrelary 





THE WINGS OF BIRDS* 


HE power of flying through the air is one of the principal 
pili of the ee of birds. Although some 
members of the other great divisions of the Vertebrates—the bats 
among Mammals, the extinct pterodactyle among Reptiles, the 
flying-fishes among Piscea— this power in a greater or 
less , these are all exceptional forms, whereas in birds the 
of flight 1s the rule, its absence the exception Among 
Invertebrates this power 1s possessed in a very complete degree 


by the ter number of insects. 

In the normal structure of the vertebrate animals there are 
two of limbs, anterior and erior, never more. Jt 
often s, however, that one pair, and sometimes both, are 


bemg rudimentary, functionless, or entirely absent. 
is always f slip aie the anterior or pectoral pair, 
qnore or less modified for the purpose. The super-addition of 
‘ Lecture by Prof. W.H Flower, LL.D., F R.S., at the Royal 
inethetion. Fetwesry - 1586. : 


ee simply by an enlargement of the oral 
ction is very imperfect; in the piercdestyis, by immense 
elongation of one (the outer) finger, and extension of the skin 
between it and the side of the bony ; in the bats, by elongation 
of the four outer fingers, and extension of a web of skin between 
them and the body In the bird the flying organ 1s constracted 
mainly of iepidermic structures, peculfar outgrowths from the 
surface, called /cathers—modifications of the same tissue which 
constitutes the hair, horns, scales, o1 nails of other animals, 
Feathers are met with only in birds, and are found 1m all the 
existing members of the c'ass, constituting the general covering 
of the surface of the lod 
The framework to which the broad expanse formed by the 
feathers 1s attached 1s composed of bones, essentially resembling 
those of the fore limb of other Vertebrates ‘lhe distal segment, 
manus, or hand, in the vast majority of birds, has three meta- 
carpal bones and digits, the former being mor. or less united 
together in the adult state The digits appear to correspond 
with the pollex, index, and medius of the typical pentadactyle 
manus, the second 1s always the longest. Both it and the 
pollex frequently bear small horny claws at their extremity, con- 
cealed among the feathers and functionless, but very significant 
in relation to the probable original condition of the avian wing. 
These claws are altogether distinct from the large, and often 
functional, spurs developed in many species from the edge of 
the metacarpal bones, resembling bo h in use and situation the 
corresponding weapons in the hind-feet The third digit dues 
not bear a second phalanx or claw in any existing bird 
The quills, remiges, or flight-feathers attached to the bones of 
the manus (called “‘ primaries”), never exceed twelve in number, 
and are (as has been jie shown by Mr Wray) in the very 
preat majority of birds distributed as follows —51x, or in some 
few ca es (flamingo, storks, grebes, Ac), seven to the meta- 
carpus, of the remainder or digital feathers, one (ad-digital) is 
attached close to the metacarpo-phalangcal articulation, and rests 
on the phalanx of the third digit , two (4d drertal) have their 
bases attached to the broad dorsal surface of the basal phalanx 
of the second digit, which 1s grooved to 1eceive them ; the re- 
mainder (~ @-dtetfal) are attached to the second phalanx of the 
same digit ‘These last vary greatly 1n develupment, in fact their 
variations constitute the most :mportant structural differences of 
the wing In most birds there are two , the proximal one well 
developed, the distal always rudimentary, but the former may 
show every degree of shortening, until it becomes quite rudi- 
mentary, or even altogether absent, as in Fr tagrihaa and other 
‘nine primaried” birds, in which there are six metacarpal 
remiges, one ad-digital, two mid-digital, and no pree-digitals, or 
only a very rudimentary one The smaller feathers at the base 
of the quills, called upper and under covert-, have an equa 
regular arrangement The webs or vanes of all the fight. 
feathers are made up of a series of parallel ‘‘ barbs” which 
cohere together by means of minute hooklets, and so present 
a enntinuous, solid, resisting surface to the nur 
Such 18 the characteristic structure of the wing in almost all 
cannate birds, whether powerfully developed for flight, as in 
the eagles, albatrosses, or swifts, or whether reduced in size | 
and power to practically useless organs, as in the extinct greet 
auk, the dodo and tts kindred, weka rail, notorms, cnemidrnis, 
&c., most of which, being inhabitants of islands trp. be ’ 
destructive land mammals, appear to have lost the principal 
inducement, and with it the power, to fly. 
In the penguins (Spheniscomorpha) the feathery seri, Mood 
the wing entirely departs from the normal type. Each feat 
es, the barbs are 
bricated 


1s ike a flattened scale frayed out at the 
form an im 


non-coherent and have no hooklets. They 


covering of both surfaces of the wing, includ the broad 
patagium which extends from the cubital side of the limb, but 
a to have no definite relation to the bones, and cannot be 


ppear s s 

divided into distinct groups, corresponding to those described 
above. ‘The siractire of the wing separates the penguins sharply 

from all the other carinate birds. 
The peal ro birds rere sistaley 7 a form 
another d guish ¢ rudimentary or 
# condition of the vemiges oF g Se eee 
t barbe, are ore unfitted parpqsa of > 
In the cetzich and shes the. bones, though compassiinsig: ¢ 
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| ate distinct and complete, and the feathers large and 
‘< "ged. The emu, cassowary, and apteryx show 
of degeneration, which ap tly culminated in 
—~---, fo trace of a wing-bone of which bird has ever 
p found. The question which naturally presents itself with 
“, to these birds is, whether they represent a stuge through 
—~ all have passed before acquiring perfect wings, or whether 
peg descendants of birds which once such , but 
have become degraded by want of use. In the absence 
f paleontological evidence it 1s difficult to decide this point 
™= gomplete structure of the bony framework of the ostrich’s 
- with its two distinct claws, rather points to its direct 
..._It from the reptihan hand, withour ever having passed 
hrough the stage of a flying organ. The function of loc»motion 
wing entirely performed by powerfully developed hind-legs, and 
he beak mounted on the long flexible neck being sufficient for 
offices commonly performed by hands, the fore-limbs appear 
o have degenerated or disappeared, just as the hind-limbs of 
he whales disappeared when their locomotory functions were 
rausferred to the tail This view 1s strengthened by the great 
ight that has been thrown on the ongin of the wings of the 
ping bits by the fortunate discovery of the Archaeopteryx of 
he Solenhofen beds of Jurassic age, as in this most remarkable 
nimal, half hzard and half bird, the process of modification 
rom hand to perfect flying bird 1s clearly demonstrated The 
hree digits which in the existing forms are more or le s pre sed 
ogether and imperfect, still retain their freedom and complete 
umber of phalanges, and are cach armed with terminal claws, 
chile the flight feathers and remiges of the cubital, metacarpal, 
nd digital series are fully developed and evidently functional 
“he earler stages in which the outer digits were st:ll present, 
ad the feathers imperfectly formed or merely altered scale-, are 
‘ot yet in « vidence 
Some conception of the process by which a wing may have 
wen formed may also be derived from the study of the yrowth 
if feathers on the feet of some domestic varieties of pigeons 
nd poultry, illustrations of which were shown at the lecture 


~ 
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THE SUN AND STARS? | 


VII 

W E have now to endeavour to apply to the more distant stars 
some of the facts which I have brought before you touching 
he nearest one—our sun What we bave to do in the short 
ime at our disposal 1s to choose those facts which will give us 
he test amount of knowledge concerning the greatest number 

f those stars 
When the star that 3s nearest to us has set, the number of star» 
rhich a pair of eyes can see on a dark might, whether they 
iappen to be north of the equator or south of 1t—for the number 
f stars 15 prettv equally distributed north and south—is some- 
hing under 3000 But when we leave behind us the power of the 
ed eye, and consider what re ults can be obtamed by the 
ptical means now at man’s disposal, we have to increase these 
O00 to something like forty or fifty millions, so that, if we can 
y any chance obtain facts touching one star that are applicable 
a others, we do a great deal We ae, in fact, dealing with 


t 


{ 


’ 


9,000,000 bodies instead of one | 


The first thing regarding these distant bodies to which I have 


0 draw attention 1s that they have been divided for purposes | 


f convenience—astronomical and other—into magnitudes such 
nat the first magnitude means the brightest star we can see; 
"pte we go on till now we go down to the sixteenth magnitude. 

order of diminution of brightness is not quite exact from 
ne first magnitude to the faintest visible to the naked eye, but 
wey be taken on the average to be about two-fifths If we 
tke this ratio as the normal one down to the sixteenth magnitude 


'¢ get the following values nearly ;—~ 
stars 2nd mag. = 1 star Ist mag. 
3rd 
16 4th 
40 §th 
re 6h 
$0,000 ath 
H i 


ye 


- 4,000,000 
Svered of Lectures ta Working Men delivered by J. Norman Lockyer 
Contianeal fom p. oy si : 


—— 


{ 


; actual photographs 
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We not ly get the stars thus visible, but, as they c 
be photogre ina certain period of time, this period measures 
their photogtaphic brightness. We find, for instance, that 2 
first magnitude star can be photographed in the three-thousandth 
part of a second; that a star of the seventh magmitude can be 
puoicerephes in about one second ; and when we come to the 
twelfth magnitude we must turn seconds mto minutes, and we 
shall require two of them to get an impression on the plate ; till, 
working on gradually to the sixteenth magnitude, we find that 
the photographic plate, which requires only the three-thousandth 

rt of a second for a star of the first magnitude, requites one 

our and twenty-three minutes (or eighty-three minutes) to receive 
the impression, we find the ratio of two and-s-half times to “be 
practically indicated by the times of exposure. 

The telaiive photographic hght of stars of all magnitudes when 
the most rapid dry plates are used 1s shown im the following 
table Chae 


‘Time of exposure 
Magnitude 

2nd o°ol3 
3rd 0'0 
4th ob 
5th 0.2 
6th 0’§ 
7th 13 
8th ibe 
oth 0 
10th 20°0 
rith 500 
12th 20 

14th 130 

15th 33°0 
ths, 830 


We must not for one moment :magine that, because for many 
reasons it has been necessary to divide stars mto magnitudes, 
all the stars are of exactly the same size at different distances, 
or of different sizes at the same distance. We know very little 
at present relatively But this we do know, every new fact has 


' shown us that some of the apparently fainter stars may be very 


large, and some of apparently the bnghtest stars may be small, 
You can understand that the light which we get from the stars 
will depend upon these two things. Take the case of the sun 
for instance fe know that the sun ta small star, and yet it 
gives us a great deal of light because itis near tous. We know 
that some of the other stars are very distant, and they give us a 
small amount of light, not because they are small, but 

they are so far away. 

We are living now in a very interesting time, because peuple 
are to work here and there, not in too many places, 
to get the stars to wnte their own autobiography, so to speak. 
In fact, a very important attempt 1s being made at the present 
moment to replace observations of the positions of the stars by 
Observations, you know, being human, are 
always lable to error. This plate, which I am about to show 

ou, 1s a photograph that I bave received from the Brothers 

enry of Pans only this morning, showing what photography 
can do in registering the exact positions and brightnesses of an 
almost innumerable army of stars by simply exposing a plate in 
a telescope, 

If it 1s wished to obtain pera of stars of the sixteenth 
magnitude, the plate will have to be exposed ety 
minutes. If we are content to get stars of the seventh magni- 
tude, then two minutes will be enough. 

All the stars that you see here are visible in a very restricted 
portion of the sky in the constellation Cygnus, not very far from 
the Milhy Way. You can understand what a happy thing it will 
be for the astronomer of the future if, when he wants to know 


the state of the heavens in this nineteenth century, in- 
stead of ha to consult musty books of observations which 
may probably be wrong, he can refer to a book of which the 


leaves are made of glass, and on which is recorded the ante- 
biography of every square degree of the heavens as you see on 
this diagram before you. 

In our attemipt to apply to these other bodies the knowléedze 
which we have acquired touching the sun, of course we have to 
the light sent to us by them. You will ste 
If the sun were very much farther away from 


ns than it really is—imagine it for a moment 90 far away that 
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‘instead of « ng to us with a disk it should spe tonsas a 
etar, like Sirms or Capella, for instance—the Qnly difference 


hetween its s m now and its epectrum then Would be that 
there would be less of 1t. There would be less light. Conse- 

mently it would not be possible for us to see at in all its exquisite 
‘detail. _But so far as the spectrum went there would no 
hange in kind, although there might be a change in degree 

Now, 1f you just assume that for a moment, you :ce that we 
shall be in a very fair way tomake a very important application 
of this knowledge, because I was careful to tell you that in the 
solar system we have indications of a considerable amount of 
absorption of blue light , so that, if the sun’s atmosphere were 
away and the earth’s atmosphere were away, the sunlight, if we 
are now right 1n calling 1t white, would then certainly appear to 
us at blue, for the reason that the blue light now stopped by the 
sana atmosphere and by our own would then be added to the 
light which we get at the present moment, and the total hght 
therefore received by our eyes would be very much richer in 
blue rays than it 1s at present 

Now then, having the fact of this blue absorption in our minds, 
let us suppose 1t—to begin with the simplest case—to be enor- 
mously increased Let the blue absorption creep on into the 
spectrum till at last it reaches the green or the yellow or the red 
Tt 1s clear that then the sun that we should see would be a red 
sun, and that sunlight would be no longer white, but red 

Let us next, on the other hand, reduce the quantity of the 
existing blue absorption Let us have a solar spectrum as long 
as the spectrum of the electric hight, for instance 

Now let us do something else Let us suppose that in the 
solar spectrum, as in very many of the spectra that we can ob- 
serve in our laboratories, there is superadded to this blue absorp- 
tion a strong absorption of the red, beginning at the other 
end of the spectrum We shall get the yellow and the 
red, say, absorbed on the one side of the spectrum, while we get 
the blue and violet absorbed on the other We shall therefore 
only get the green light to pass, 

o we get evidence that in the heavens among other 
‘stars such conditions as these hold? Certainly. 
considerable number of the stars in the heavens are called 
«coloured stars They are red, or they are blue, or they 
are green, for the most part, and you see that simply dealing with 
the absorption of the blue with which we have become familiar 
fn the case of the sun, playmg with it a hittle, giving it a httle 
rope here, shortening the rope there, and adding another exactly 
equivatent absorption at the other end of the spectrum, we can 
at once account simply and suffictently for the colours of the 
coloured stars This is one advantage that we have in 
working from the known to the unknown If we had begun 
with the stars and dealt with therr phenomena first, it would have 
been difficult to explain, but now that we know how a thing 
happens 1n the case of the sun, tt is quite easy for us to imagine 
the mechamsm which must be at work im the atmosphere of the 
coloured stars to give us in some cases red suns, in others green 
guns, and in others sti}l bine suns. 

So much then for coloured stars 

There 1s another matter. As I shall have to show you by and 
* one of the most 1mportant distinctions between the stars in 

¢ heavens is one not depending upon their magnitudes, not 





dependi upon their distances, or upon their mass, or upon any- 
thing of tha kind, but depending ipod conditions which we do 
‘not know very much about at present, but which bring abont this 
result, that the spectrum 1m one case 1s different from the spectram 
m another, exactly as in our laboratories we find the spectra of 
bodies with which we are perfectly acquainted become different 
if the temperature which we employ is made to differ. For 1n- 
stance, m the case of the vapour of carbon we may employ a low 
temperature, and get a certain spectrum of the vapour which 15 
-called a spectrum of flutings. If we increase the temperature, 
and then agam observe, the flutings have disappeared They 
have given to a system of lines m which the irregularity 
is just as st as the exquisite rbythm of the flutings 
‘was in the former case From hundreds of these observations 
the student of spectrom analysis 1s not afraid to say that when he 
‘sees a spectrum of flutings he knows that he is dealing with the 
action of vapours at a much lower temperature than exists in 
those conditions in which the flutings are replaced by lines. 
Ad, more than that, so definite is this, so much do we know 
about the fluted spectra of those substances which exist in the 
solar atmosphete—-giving us, at the tensperature of the sen, the 
fine spectram—that st 1s easy for us to take the responsibility also 
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of saying that, if the aun’s atmoaphere were to be. snddeuly 
to-morrow, we should get a spectrum of flutings, of @. 
spectrum of lines ; so that when we get, if we do get, the Hated © 
spectrum in the spectram of a star, we are justified in say’ ' 
some cause has been at work in that star equivalent to a 

process in the atmosphere of our own star. Thus, if we ; 
the sun to-morrow we should produce the x eeircPeae of flutings, 
and as in cooling down the sun will in all probability pass throagh 
a stage indicated by flutings, so also while it was acquiting its 
present temperature it passed through the same stage. 

What, on the other hand, would happen if we had the san 
very much hotter to-morrow? It 1s important to think this out 
very carefully According to the views which I have 
before you, we have, outside all, solids absorbing every part of 
spectrum Then we have liquids and dense vapours doing the 
same: less dense vapours absorbing the red, and finer va 
stall absorbing the blue. We have flutings also, bat 
we have vapours at an enormous temperature which give us the 
familiar absorption spectrum of Fraunhofer lines. 

We have the Fraunhofer spectrum in short giving us the sum- 
mation of the line absorption of every stratum in the sun’s 
atmosphere. We have also a wonderfully simple spectrum of 
the chromosphere, of which I gave you the list of lines, 
writing down for us the absorption of the hottest part of the 
sun’s atmosphere that we can get at 

Now try to think this out quite completely 

The first obvious thing which will strike us 1s that, if the sun 
could be made hotter to morrow than it 1s to-day, the thing that 
we should be quite certain about, whatever rng t happen to the 
other conditions, would be that the gases which give us that 
simple spectrum of the chromosphere would have a larger share 
in the absorption-spectrum, and that therefore the absorption- 
spectrum of the star would gradually get nearer and nearer to the 
absorption spectrum which would be given by the chromosphere 
itself if 1t could be seen in all ats simplicity I think that way of 
reasoning 1s right Well, af you think it 1s, you will find that 1t 
will lead us to a very interesting conclusion —_If we find any star 
with practically the spectrum of the chromosphere, we shall be 
bound to admit that the atmosphere of that star must be hotter 
than the average temperature of the atmosphere of our sun as 1ts 
epoca approaches that of the Aoéfes/ part of the sun’s atmo 
sphere 

Pethere is one other point that I have to Ene before Ber 
before I go further, and itis this We have had a great deal 
to say about the photosphere of the sun and the surrounding 
envelopes We saw that when any vapours were located be- 
tween our eye and the bright sun i the centre we then got 
absorption lines, for the reason that the sun was hotter than the 
vapour on this side of the sun, +o to speak, and therefore light 
was stopped by the cooler vapour in the atmosphere, and we got 
a dark line, The moment however, we work outside the dish, 
and study a prominence on the limb of the sun, or even a part 
of the corona, we observe them by means of their bnght lines— 
by means of their radiation ‘There 1s no hotter hght source 
behind them, and therefore we deal simply with radiation 

Now, that bemg so, you will understand how it 1s that m the 

eneral spectrum of the sun all the hnes are dark, because we 
Fane that while the bright central part of the sun was not very 
much less than the whole volume, something hke a tenth, it was 

much hotter, so that we get many thousand times more light 
from the centre of the sun. If a substance in the onter atmo- , 
sphere gives us a bright line corresponding with a dark line 
given us from this central portion due to the atmospheric ab- 
sorption, all it can do is to reduce the itensity of the datk line 
produced by the intensely iMaminated central portion. 

It is a question of area. The difference of svea is small, 
smaller than the difference of illummation, and therefore any- 
thing which happens outside does not get its record written #t 
all, the arca being five or 1x to one, and the intensity of the 
hght in the centre being, say, ten thousand to one. 

‘Now let us consider another case. Let us suppose that there 
1s a star (never mind which it 1s) the atmosphere of which is so . 
enormous that its diameter to the diameter of the central photo: 
sphere 1s represented by two concentric circles—one very large, 
the other small. Here the difference of area betweed 
the inner circle: which gives us he 


ac of hundred times greater, 

‘we shall be boone have bright lines from 
taixing with the dark lines coming from 

ous. Hence we see that the spectra which 
wKamay wet from stars will not depend upon the diameter of the 
tard at all, but may depend upon the difference of area simply 
which we should get by cutting a section at right anglea to the 


lime of sight from the earth through the star and its whole 


rimos . 
It comes to this - Suppose some stars have very large coronal 
wtmospheres; if the area of the coronal atmosphere 1s small 
with the area of the section of the true disk of the sun, 
3f course we shall get an ordinary spectrum of the star; that is 
‘oO say, we shall get the indications of absorption which 
e us class the stars apart; we shall get a continuous 
i gabe barred by dark lines, But suppose that the area of 
coronal atmosphere is something very considerable indeed, 
let us assume that if has an area, say fifty times greater than the 
lection of the kernel of the star itself, now, although each unit 
of surface of that coronal sy may be much less luminous 
than an equal unit of surface of the true star at the centre, yet if 
the area be very large, the spectroscopic writing of that large 
ntea will become visible side by side with the dark lines due to 
ihe betlhant region m the centre where we can study absorption , 
other lines (bright ones) proceeding from the exterior portion of that 
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star will be ble in the speetrum of the apparent sort we oadd- 
a star, 

Those s, then, being premised, we are now 19 a pasttiom. 
to approach the subject of stellar spectra, Much work is now 
bemg done in this direction, but we must not forget the early 
workers, We must not forget that st was Fraunhofer at the 
beginning of this century who first saw and carefully observed 
several spectra of stars, and we must be all the more careful to- 
remember that, since really more than half a century passed 
before anybody took the trouble either to repeat his observations 
or to extend them. Some twenty years ago, however, several 
observations had been brought together by the labours of Italian 
and American men of science (scarcely a stellar spectrum had 
been observed wm England), This enabled a dists 
American, Mr. Rutherturd, to begm to pnt a little order into the 
facts which had so far been acquired. 

He pointed out that it was easy to arrange these stars into 
classes—that all the spectra were not alike. There was a won- 
derful family lukeness among three groups of them, and he 
showed that you might divide these spectra into three very 
definite classes. After him came two pramcag! bein of our own, Dr. 
Huggins and Dr. Miller, who, when they did begin their work, 
certainly put into 1t an amount of vigour and assiduity which: 
had never been approached before their time. They not only 
gave us careful drawings of the spectra of the stars which they 
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fg 21 —Various types of stellar spectra. 


observed, but with infinite care and patience they made com- 
parisons, as we may say, to determine the origin of the lines in 
same way as I have pointed out that Kirchhoff, 

ron, and Thalén discovered the origin of the lines in the 
spectrum of the sun, Indeed, they did not rest here, or rather, 
one of them did not rest here, for Dr Hugg ns subsequently 
a system of phatograpby, and now, thanks to his 

thal, we have several Photog 8, Of priceless value, of some 
the brighter stars. Aad while J am lecturing to you here 
in London there is one observer in Beska, Dr. Vogel, and 
another in the north of Europe, De. Dunop, deing all they caa 


tn ws & cemplete aad perfect c catalogue of 
pda lle gpa peng eri No that you can 
ten that the wark is going on. 

Now, before I say any more about it, 3 will refer to a diagram 
which gives an idea of the kind of thing that one sees when 
WG artce et ne Wy oon Thr 

€ run m one one, wa 
romggh and view of the of the sun, The actusl 


bsp the sun has been thrown on the sereen before yeu, 
aad ot yi or digress arp, por pensar 
u 1 mere 
tia toe obvious among the Frauaboler lines. When we paae 
the sun tan Lyre, we pass from a star bavi Apiary 
‘wtunkum Gf lines to one having © small number; and 
of Vanes is fortes spmaskable the fact that 





the lines are much thicker than those seen ordinarily in the solar 
spectrum. Keeping to the stars which give us 5 are of lines, 
here in @ Orionis we get another case in which the limes do not 
occupy the places occupied by lines in the spectrum of the sun, 
nor, at the same time, are they so thick as the limes im stars of 
the Lyratype We can also learn from this diagram, by the 
examination of the spectra of a Herculis and & Pegasi, that we 
get eatings from stars as well as lined spectra We also see that 
these fiutings are not all exactly in the same place, by which we 
can infer that the flutings are not all probably of the same chemical: 


ongin Of that farther by and by. The use of the diagram is- 
to give a general idea. J. NoRMAN LOCKYER 
(70 be continued ) 
SCIENTIFIC SERIALS 
5 . fune.—The Biels meteors 
of November 27, 1885, by H. A. Newton, From a generat 
survey of the observations made im various places, the author 


infers that the maximum of the shower was about Gh. 1gm. 
Greenwich mean time ; that the total hourly number of metesrs 
wissble at one place 
75,000; that the densest part of the 
109,C00 tniles in thickness; that the meteors of November 97, 
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1672 and 2865, did not leave the immediate 
the Biela comet earlier than. 1841-45, and may pe treated as 
having at that time orbits osculating that of the eomet.—~—The 
ultra-violet spectrum of cadmium, by Lous Bell. The ultra- 
Violet spectrum of cadmium having long served as a standard 
of reference in the pecans Sg other an attempt is 
here made to determine principal wave-lengths more 
Cornu’s ingenious process. By 
instantaneous dry plates, Mr, 
sore — fe wae here EET will be gia cor- 
p ly within 1/50,000 of their respective values. 
The total number of lines soeaatets determined in the entire 
spéctrum was thirty, of which the wave-lengths are tabniated 
with the corresponding figures obtained by Hartley and Cornu. 
Communications from the United States Geological Survey, 
age Mountains Division, The present communication (No. 
vii.) deals with the occurrence of topaz and Upset in hthophyses 
of rhyolites, and is contributed by Mr. Whitman Cross, who 
had already described the occurrence of minute crystals of topaz 
wn the small drasy cavities of a coarsely crystalline rhyolite from 
Chalk Mountain, by Fremont’s Pass, Colorado. The present spe- 
cimens of topaz and small dark red garnets are from the trachyte on 
the Arkansas River, opposite Nathrop, Chaffee County, Colorado. 
The mode of formation of the — and garnet in the Gabo ky 
cavities of the rhyolite in this district 1s not fully determinable, 
but they are evidently not secondary, but primary products, pro- 
duced by sublimation or crystallisation from presumably heated 
solutions contemporaneous, or nearly so, with the final con- 
solidation of the rocks —On the strain-effect of sudden cool 
exhibited by glass and by steel, by C Barus and V. Strouhal. 
The experiments here described confirmed the views already an- 
nounced by the authors, that the annealing of steel, considered 
spud (lag at once referable to the category of viscous pheno- 
mena ; that the existence of the racteristic strain in 
papa steel is the cause of electrical effects so enormous, 
any additional effects caused by any change of carburation 
may be disregarded, and the electrical and magnetic results in- 
terpreted as due to variations in the intensity of the said strain. 
The chief results here arrived at have since been substantiated 
by polariscope evidence and by the investigation of the density 
the consecutive shells of the ‘‘Prnce Rupert drop” An 
account of these results will be given in their next paper — 
Upon the origin of the mica-schists and black mica-slates of the 
Penokee-Gogebic iron-bearing series, by C. R. Van Hise The 
tron-bearing formation of this region extends for over 80 miles 
from Lake Numakagon 1n Wisconsin to Lake Gogebic in Michi- 
gan; and at Penohee Gap, Wisconsin, the series is 13,000 feet 
thick, the upper 11,000 feet being muca-schists and black slates. 
The Muscovitic and biotitic greywacke, biotite-schists, and other 
formations here described furnish a graded senes from the 
shghtly altered greywackes to the crystallime mica-schists.—On 
two masses of meteoric sron of unusual interest, by Wm Earl 
Hidden. One of these specimens, found on July 2, 1885, on a 
height to the cast of Batesville, Independence County, Ark- 
ansas, weighs 94 Ibs., and belongs to the class holosiderite 
of Brezina. It 1s specially remarkable for a hole piercing 
at near the ¢, and cone-shaped from both sides. Ana- 
lysis yielded : iron, 91 22; phosphorus, 0 16; nickel and 
cobalt, 8°62 by difference. The other, found in 1857 in 
Lagrens meg h South Carolina, weighs only 4lbs, 11 02., 
fut is noted the perfection of the Widmanstdtter lines 
and unusval abundance of nickel and cobalt. Analysis: iron, 
85°33; nickel, 13 34, cobalt, 0°87, phosphorus, 0°16, with 
trace of sulphur —Notice of a new genus of Lower Silurian 
Brachiopoda, by S W. Ford. This nearly perfect + aaa of 
the ventral valve of the species described by E. Billings under 
the name of Odole/la desiderata, and now preserved in the col- 
lection of Walter R. Billings, Ottawa, may be taken as the type 
of a new genus, probably inclu several described Lower 
Silunan species. It differs from Uboé/la in the form and 
arrangement of its muscular impressions, 11 the possession of a 
thinner shell and in other respects. The author, therefore, pro- 
poses for it the new generic name of Bullingsia in honour of Mr. 


KE. Bill the jate eminent palseontologist of the Canadian 
Geological ’ Survey. ag 


Bulletin de |’ Académie a da de Belgique, Apmi 3,—Deter- 
mination of the remainder in Gauss’s quadrature formula, 
M. Mansion. By a definite in the author com 

formula, which thus becomes applicable to non-parabolic curves. 


-—On some remains of cetaceans from the foot of the Caucasus, 





M. P. J. Van Beneden. These remains, compelling eral 
cfs chal sith sme vattive fom to det oa " 
kavkas, and an almost perfect vertebral column 
radius, and humerus from the bed of the Kuban River, ell 
long to the same the Catotherium rathhei, Brandt. 
their means the author is enabled to determine the 
teristics of the Cetotherium, which shows some to the 
Pachyacanths: of the basin of the Danube, but was q dtstingt 
from the extinct s some 
dredged off the 
include granites, porphyries, diorites, &c., such as 
the French seaboard and in the Channel Islands ; 
and Chalk formations identical with those of Boulogne and the 
cliffs of Dover, There is nothing to show that any of these 
rocks have been transported either from the south or from the 
Scandinavian regions during the Glacial epoch. 


Bulletin de la Société des Naturalsstes de Moscou, 1885, No. 1. 
— Revision of the numerical values of the repulsive force, by 
Prof. Th. Bredichin. In his preceding researches the author 
had determined it appeceuantely by means of the rough formula 
of Bessel. Now, he corrects these results, e:ther by direot 
evaluations by means of more exact formule, or indirectly by 
means of the isodynames constructed upon his rigorous formulse. 
Taking 40 different comets (since 1472) M. B mn classifies 
them under three different types, and, on the former method, 
receives for the frst type, A = 14, while the imtial speed (due 
to the eyective force) vanes between g = Or and g = 0°34, the 
average being 0°22; for the second type, 4 = t'1, and ¢ = 0°0§ 
(vanes between 0 03 and 0°07); and for the third type, 4 = 0‘2, 
and g = o'r to 0°2.—On_ the oscillation of the emissive of 
comets, by the same (with a plate), From a careful study of 
the comet 1862 III the learned professor concludes that the 
oscillations of its emission ought to be considered beyond doubt, 
as they result not only from measurements, but also from all the 
ensemble of phenomena afforded by the head and tail uf the 
comet —Third report upon my herbarium, by Ed. Lindemann 
(in German).—Planta Raddeans Monopetale (continuation of 
Labiate), by Ferd. Herder.—Letters from Dr A. Regel 
from Bokhara, Merv, &c , between Mey 1884 and April 1885. 
—Notice of a journey to Akhal-Tehke, by A. Becker, with a 
list of plants found at Kyzyl arvat —On northern Aucel/e, by H. 
Trautschold 

No, 2 —Enumeration of the vascular plants of the Caucasus, 
by M. Smirnoff, contmued from the preceding issue, and 
forming an introduction to the flora of the Caucasus —Birds of 
the Tran-scaspian region, by M. Zaroudno: —~Thirty-five years of 
observations on the earliest and latest times of blooming of wild 
and cultivated plants in the neighbourhood of Kishineff, by A. 
Deengingh, followed by remarks on vegetable parasites and 
noxious insects Four hundred plants are on the lists of the 
author —Revision of the copulatric armatures of the males from 
the Phileremide tribe, by Gen. Radoszkowsk: (with two plates). 
—The appendix contains the third part of the systematic cata- 
logue of the herbanum of Moscow University, published by 
Prof. Goroshankin 
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Royal Society, May 13.—** On the Structure of Mucous 
Salivary Glands.” By Fa N. Langley, M A., F.R.S., Fellow 
and Lecturer of Trinity College, Cambridge. 

The cells of mucous salivary glands I have pare Biro 
scribed as consisting of a framework or network, in 
its spaces hyaline substance and granules, The granules of 
the mucous salivary glands are rendered very distinct by jrri- 
gating a mounted specimen of & fresh gland with moderately dilute 
solutions of neutral or alkaline salts. In these fluids the granules 
can scarcely be distinguished from smali fat globules ; those ofthe 
submaxillary gland of the dog have a diameter of rto2~ 1 
the resting gland are fairly closely h- 
out the . in a line stretching from basement membrane to 
Jumen ; there are 8 to 12 granules. Both hyaline substance and 
granules give rise to mucin. * 

secretion both the ne substance and ie gee 
are turned ont of the prolonged secretion _ 
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cells ; 
| senna chiefly of freshly-formed substance, 
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beth the hyaline substance and the granules can be seen in 
SEN ae arise chbstxnoe is ote soluble than are the granales, 
st de thus less commonly seen; it is partly dissolved, partly 
‘up inte & continuous mass ; the less swollen parts appear 

“Stvinies or biebs. The granules in saliva vary greatly in 
eh 3 they may be very slightly swollen, and have fairly 
et outlines ; or they may be more swollen and run together, 
ng pale masses of various size, occasionally in more dilute 
ney are just visible as pale a habs 
though the mucous cells are able to turn out bodily their 
éducts, they do not disintegrate during secretion. As the 
etrease in the interfibrillar substance takes place, there 1s a 
ah formation of substance in the outer part of the cells, 2.¢. 

the cell secretes it also grows In saliva there 1s no evidence 

eke dew cole nee are prim Ra cer ee 10 

vary corpuscles,” which, as stat iiger, are tes, 
tarther, there is not any satisfactory proof that the demilune 

Ns multiply during secretion, and give mse to mucous cells 

ing secretion there is no increase in the number of nuclet 
undergoing indirect division. As I have previously said, I hold 
1¢ demilunes to be secreting cells of a different nature from 
wt'of the mucous cells. Glands with demilunes are simply 
lands in which the ‘‘albuminous” element is reduced to a 
ninimum. The apparent incrense in size of the demilunes, 
sactibed by Lavdowsky as taking place in the first stage of 
seretory activity, I take to be due to the decrease 1n the size of 
re alveoli, so that the ordinarily fiat demlunes become more 
- Moreover, the demlune cells show signs of secretory 
tivity. The ‘‘young”’ cells described by Heidenhain and by 
wavdowsky are chiefly altered mucous cells, 

The network of the cell consists of two s—one in the 
el-membrane, the other stretching from this throughout the 
il =The peripheral network consists of very delicate fibres ; 

some of the nodal points there are small spherical swellings 
"som lumen to basement membrane there are twelve to fifteen 
neshes. The internal network 1s connected with the perspheral 
etwork, but it appears to me to have much larger meshes. From 
msement membrane to lumen there are in the submaxillary 
‘land of the dog four to six meshes, 2 ¢ the number of meshes 

a grven direction in the cell 1s about half that of the number 
~ granules. 


May 27 —‘‘A General Theorem in Electrostatic Induction ” 
y John Buchanan, B Sc 
art I. of this paper deals with the effect of change of the 

recific inductive capacity of a dielectric which 1s placed in a 
eld of electric force, and it 1s proved that m general, under 
yese circumstances, the dielectric becomes electrified. 

By translating the theorem into the ranguage of magnetism a 
1eorem in magnetic induction ts obtain 

The mathematical proof leads to an expression of the form 


de d*" 
Gy Vp) 

here 4 denotes the rate of change of the apparent electrifica- 
ion of the dielectric with regard to the specific inductive 
apacity as independent variable ; x denotes the rate of change 

the work dene against electrical forces with regard to the 
ame independent variable ; and V denotes the potential. 

conditions that there may be no electrification of the 

care next obtained The result i arrived at that, in 

‘der to have no electrification, when the specific inductive 
apacity is altered, the whole field of force must be occupied by an 
ectrically homogeneous dielectric. It 1s then pointed out that 
2A equa obtained express the effect of heterogeneity in the 

of the dielectric medium. 

En Part II. the above theorem and some of the results ob- 
Mined by Dr. Kerr in his experiments in ‘electro-optics,” are 
? to obtain a theory of electrification by friction. 

discussion leads to these conclusions :— 

Positive” liquids tend to become posttively electrified by friction. 
N bea ry) ” negative y ” ry 

ve © Solids » ss Megatively =, Y 
a + positively ” rT) 

Ad} theae conclusions are verified by the experimental results 

tvom in the paper. 


e'10,—“"FTuted Craterless Carbons for Arc Lighting.” 


tea the South Foreland High Light- 
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Holmes, the figet important application ‘of the electric arc . 
ae & rival to off and ges for coast lighting, was carried out by the 
Tnmty House, under the advice of Faraday. 

The carbons then used, and for several years afterwards, 
were sawn from the residuum carbon of gas retorts; they were 
square in section, 6} x 64 mm., and the mean intensity of the 
are measured in the honzontal plane was 670 candle units, 

17 candle units per square millimetre of cross-sectional area 
the carbon. The crater formed at the point of the upper carbon 
of the ‘‘ Holmes” lamp was so small that no appreciable ‘loss of 
light was found to occur, and the arc proved to be very perfect 
in affording an exceptionally large vertical angle of radiant light 
for application with the optical apparatus 

The most reliable and efficient machine that has yet been 
tried for hghthouse p is the et size alternate current 
magneto machines of De Meritenz. The average results with 
these machines are as follows, viz .— 


Two machines 
One machine suppl current 
to one 
E.M F 38 volts . 48 volts, 
Mean current. 206 amperes 372 amperes. 
phn apc 35 mm. diam. 50 mm. diam. 
tlameter of crater in 
sone een 13 mm. via 18 mm. 
Mean piety of ba 
measur in the 
horizontal _ plane 15,000 30,000 
(candle units) 
Light per square 
millimetre of car- - ae 


bon section (candle 
units) “ 


It will be observed from this statement that the intenaty of 
the arc in the horizontal plane per square millimetre of sectional 
area of carbon 1s about 35 per cent less than it was with the 
small square carbons used by ‘‘ Holmes,” although it might 
reasonably be expected that with the improvements since 
effected in the manufacture of carbons, the efficiency of the old 
carbons would at least be maintained. The relative ineffici 
of the large carbons used with the powerful currents now avail- 
able appears to be due (1) to the loss of a large portion of the 
most intense part of the arc which 1s confined within the crater of 
each carbon ; and (2) to the fluctuations in the intensity of the 
arc caused by the current passing between various points of the 
end of each carbon 

For a new electric light installation about to be made oe 
Trinity House at St. Cathanne’s Lighthouse, Isle of Wight, it 
1s intended to utilise the large De Mertens machines that were 
used at the recent South Foreland experiments for determining 
the relative merits of electricity, gas, and oi as lighthouse 
luminants. The electric hght at St. Catharine’s 1s intended to 
be “ eg le ehing ” at periods of 30 seconds. Each flash 1s to 
have a duration of §3 seconds, and to be followed by an ecli 
of 244 seconds, It 1s intended to use one De Mertens cinchine 
during clear weather, and two machines whenever the atnio- 
neat is found to be so impaired for the transmission of light 

at the flashes are not reaching their intended range. 

The defect here arose which is common to all electric flashing, . 

ights where a minimum and a maximum intensity of flash are 
adopted, vis. that the duration of the flashes of mmimum and 
maximum intensity would vary in the ratio of the difference m 
the diameter of the carbons employed with one and two 
machines respectively, which in this case should be 50mm and 

5mm., this mean difference amounting to 364 per cent. nearly. 

t 1s evident that such a vanation m the duration of flash wo 
seriously impair the distinctive character of the signal. 

It occurred to me, however, that, if carbons of a fluted cross- 
section were émployed, the carbons for minimum and maximum 
intensity could be made of corresponding diameter, their sec- 
tional areas being proportioned to the minimum and maximum 
currents em s thus the flashes of minimum and maximum 
intensity w have exactly the same duration. As all carbons 
for e.ectric are lights are now made m moulds, I saw that such a 
form would not involve any more difficulty in manufacture than 
if made cylindrical, while there would be less hahility of in- 

fracture as is often the case with large carbons 
in the process of drying and baking. Other advan to be 
obtained with Guted carbons are: (1) Jarger vertical angle ot 
radiant light from the arc, and with a higher coefficient of in- 
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in agen Sa of the unobstructed radial ce throagh the 
ing at the points of each. carbon; and (2) a sibadier light is 
obtained owing to the localising of the current at the central por- 
tien of each carbon. 

The result of many experimental trials with fluted carbons 
“gorm. diameter have entirely confirmed my expectations. No 
erater ia formed in either of the carbon meats, and their form is 
all that can be desired for utilising fully the maximum light of 
the radiant arc. M spear ve not been sufficient to de- 
termine accurately the additional intensity of light obtained from 
the arc of a pair of the fluted carbons as compared with that 
from the arc of a of cylindncal carbons, but I am of 
opinion that the gain with fluted carbons is not less than ten 
per cent. 

Geelogical Society, June 9.—Prof. J W Judd, F.R.S 
Presxient, mn the chair.—The following Se itetiocs were 
read :-——-On the volcanic rocks of North-Eastern Fife, by James 
Durham, F G.S , with an appendix by the President. After 
tiie ait general distribution of the volcanic rocks of Old 
Red Sandstone and Carboniferous age 1n the counties of Forfar 
and Fife, the author called attention to a fine section exhibited 
where the Ochil Hills termmate along the southern shore of the 
Firth of Tay In immediate proximity to the Tay Bridge, a 
senes of the Jater volcanic rocks, consisting of felstones, breccias, 
and ashy sandstones are found let down by faults in the midst of 
the older porphyrites (altered andesites) which cover so large an 
area in the district. The breccias contain enormous numbers of 
blocks of a red dacite (quartz-andesite), and inclosed in this 
rock angular fragments of a glassy rock, resembling a ‘* pitch- 
stone-porphyry,” are found, everywhere, however, more or less 
converted into a white decomposition-product The youngest 

rocks of the district are the bosses and dykes of melaphyre 
(citered basalt and dolente) which have been often so far re- 
moved by weathering as to leave open fissures. In the appendix 
three interesting rocks were described m detail The rock 
of the Northfield Quarry, which 15 shown to be the augite- 
andesite, has a large quantity of a glaysy base with felted micro- 
lites, and contains large porphyritic crystals of a colourless 
augite. The rock of the Causewayhead Quarnes 1s described 
as an enstatite-andesite , it has but Jittle glassy base, being made 
up of lath-shaped felspar crystals (andesine), with prismatic 
crystals and grains of a shghtly ferriferous enstatite ; there are 
Ro porphyritic crystals, but the enstattte individuals are some- 
times curiously aggregated The red porphymitic rock from the 
breccias near the Tay Bridge was shown to be a mica-dacite, 
and the glassy roch associated with it to be the same matenal 
with a vitreous in place of a stony base The glassy base ex- 
hibits very beautiful fluidal and perlitic structures The crystals 
of first consolidation im this rock are oligoclase and biotite, often 
showing marks of injury in transport , those of the second con- 
solidation a to be orthoclase In conclusion, the successive 
stages by which the andesitic rocks of the area were altered, so 
as to assume the characters distinctive of porphynites, were fully 
<dhecossed, as well as the change of the aleusy rock mto its 
white decompostion-product —On some eruptive rocks from 
the neighbour. of St. Minver, Cornwall, by Frank Rutley, 
F.G.S. The rocks described in this paper were derived from 
Cant Hill, opposite Padstow, and from a small quarry about 
half a mile from Cant Hall, near Carhon., At the former localty 
the volcanic rocks are much decomposed, but from their micro- 
scopic characters they may be sai as altered glassy lavas 
of a more or less basic type. No unaltered pyroxene, amphi 
bole, or ohvine is to be detected in the specimens described, 
but there 3 a considerable amount of secondary matter which 
may include kaolin, serpentine, chlonte, palagonitic substances, 
&c, There is evidence of finxion-structure in some of the sec- 
tions ; others are vesicular, and the vesicles are usually filled 
with siliceous or serpentinous matter, The relation of these 
lavas to the underlying Devontan slates was not ascertained. 
The rock occurnng near Carhon contains numerous porphyritic 
erystals of augite in which the crystallisation is interrupted by 
the co-development of small felspar crystals, which ar, as a 
rale, to have been converted into felsitic matter. Llmenite is 
also present in peiches which indicate a sunilar interrupted 

ation to that shown by the augite. The rock bas the 
mineral constitution of an augite-andesite, but since it is a holo- 
rytalline rock, exception would be taken by many 
#0 the employment of the term andesite. The lavas of Cant 
Hii were also probably of an andesitic character, so that, 

original mineral constitution is concerned, 
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wail 
a greenstone ” by the cal § ; 
the London Basin, by H. W. Monckton, F.G.4., 
Herries, B.A., F.G.S. The authors stated that their 
to describe more fully the Lower Bagshot beds, and to 

the view lately advanced by Mr. Irving that, in certain 

the Upper Bagshots overlap the Lower, and rest dirsobly ow the 
London Clay. They described or referred to a number of eec- 
tions all round the main mass, beginnmg at St. Ann's 
Chertsey, where they considered that the mass of pebbles 
associated greensands must be referred to the Middle Baghet, 
The outhers near Bracknell and Wokingham were showa to 
consist of Lower and Middle Bagshot, which does not appear 
in the valley north of Wellington College. The Aldershot dig 
trict was explained, and it was shown that the beds there 

on the London Clay were Lower and not Middle 

the occurrence of fossils in the Upper Bagshot of that distript 
was recorded. The conclusions that the authors came to were, 
that a well-marked pebble-bed was almost always present, 

ing the division between the Upper and Middle Bagshots, but 


apparent justification for the 
Geol 


that there were other pebble beds of a less persistent character 
occurring both mn the Middle and Lower hots ; that the 
Lower Bagshots generally consist of false-bedded sands with 


clay launz and no fossils except wood, whereas the Upper Bag- 
shots are rarely false-bedded, and are charactensed by the absence 
of clay bands and the presence of marine fossils; and that 
the Middle Bagshot 1s a well-marked series consisting of 
greensands and clays They claimed, in conclusion, that t 

was no reason for disturbing the old reading of the district, and 
that there was no evidence of an overlap af the Lower Bagshots 
by the Upper. 

Physical Society, June 12 —Dr. J. H Gladstone, Vice- 
President, nm the chair —Dr Samuel Rideal and Mr. E. C. 
Wellington were elected Members of the Soctety —The follow- 
ing communications were read -—On an electric-hght fire-dam 
indicator, by Messrs. Walter Emmott and Wilham Ackied 
The Royal Commission on Accidents in Mines pont out in their 
recently issued report, as a serious objection to the use of the 
electne light mm mines, notwithstanding its many great ad- 
vantages, that the hght of an incandescent lamp, being pro- 
duced within a vacuum, cannot admit of any device for the indi- 
cation of fire-damp such as 1s given by the Davy, for example. 
The ae apparatus 1s the outcome of an attempt to overcome 
this difficulty It consists of two incandescent lamps, one with 
colourless and the other with red glass, and the circuit 3s 80 
arranged that in an ordinary atmosphere the colourless ag A 
alone shines, but in firc-damp this goes out, and the red one 
Uliminated = This 1s effected ina simple manner by the motion 
of a mercury contact occupying the lower part of a curved tube, 
one end of which 1s open, and the other connected with a porous 
pot of unglazed porcelain, the motion of the mercury rab, Fras 
to the increased pressure in the porous pot occasioned ffu- 
sion —On a method of distinguishing rays of solar from those of 
terrestrial origin, by Prof Cornu It has been shown by M. 
Fizeau that, owing to the rotation of the sun upon its axis, there 
1s a displacement of the spectral lines produced by solar apeory 

as 


tion towards the red or towards the violet, according ) 
whether the light exammed emanates from those s of the 
sun which are receding from or approaching us however, 


the lines are the result of absorption by the earth’s atm 
no such displacement should occur It has been the aim of the 
author to make this pnncipie the basis of a simple and instan- 
taneous method of determining the ongin of any given line. 
displacement 1s very minute, amounting to about 1/150 of the 
distance between the D lines for rays in that ‘np of the spec- 
tram when the light is from the extremity of the solar equator, 
but it has been found quite sufficient. tions have 
made with a Rowland grating, the mean distance of the 
bemg 00176 mm. An image of the sun is formed upon the slit 
of the spectr e by a lens By a slight 

iven to the lens by a Jever from the hand, any part of. an 
image can be brought upon the slit. A heliostat sends 
always in the same direction, and ag be prism the image has 
equator horizontal. To distinguish between a line of solar 
one of terrestrial origin the line Oe Se 
of the eye-piece, or, better still, one of inevitable 
dust w' are always seen on the horisontal wire. 
olga be che tate ee ae to bring. 

twe ends of the solar y. - 

SSG St'ny Wotton eg tema ae 
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solar it osctflates with the fever,~ 
slagreth, by Mr. H. H. Cunnynghame It is not 
at want to be able to find a rectanzie of greatest or 
rectangular co- 








2. nes this : mel pose even in ponte 
conomy ic répresentation of monopoly curves s 
pastime hp eile, this nature. For the solution of such 
it is often very useful to be able to describe rectangular 
, and the author has devised a machine to effect this. 
on a mathematical property of the rectangular hyper- 
ch he believes to be new, and which 1s as follows: 

point let any Hne be drawn to meet a fixed line, 
the point of seein 3 draw the line perpendicular to the 
and equal in length to the first line, 
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The locus of the 
of the second line is a rectangular hyperbola, or sf 
xed point O a line OF be drawn to meet a fixed 
a pomt /, and PO be taken perpendicular to the 
ine, sy that OP + OQ be constant, then again the 
loous of OQ is a rectangular hyperbola. In the machine the 
latter constraction 1s mechanically and continuously carried out 
A. penell, whose point corresponds in position to the point Q, 
slides sa a tule which 1s carried across the paper always per- 
pendicularly to the fixed line. A fine steel wire attached to the 
pencil passes over round a roller at /, and 1s then carried to and 
coiled round a similar one at O. The use of a steel wire is a 
special feature of the apparatus, and has a great advantage over 
string, which, owing to the facility with which it stretches, can 
not give good results The finest wire should be used: it 
un f.om the one roller as much as it laps over the other, 
and its use may be extended to nearly all curve-drawing 
machines.—-A voltaic cell with a solid electrolyte was ex- 
hibted by Mr. Shelford Bidwell. Its construction 1s as fol 
Jows: upon a plate of copper 1s spread a layer of quite dry 
precipitated sulphide of copper, if on thts a clean plate of 
silver 1s placed, and the cell joined up to a galvanometer, a 
slight deflection 1s observed due to the unavoidable presence of 
moisture If, however, the silver plate be covered with a slight 
filua of sulphide of silver, by pouring on it a so'ution of sulphur 
an bisuiphide of carbon and evaporating the free sulphur by 
heat, and then placed with the prepared side down as before, a 
deflection is obtained far greater than, and in the opposite direc- 
ion to, the former. The resistance of the cell was very great, 
at was cnormously reduced by compression, the E MF was 
bont ‘o7 volt. 


& Mineralogical Society, May 21 —Prof M. F. Heddle, 
.D, F.RS E., in the chair —The following papers were 
‘ead :—On the nomenclature of the hydrocarbon compounds, 
hwith a suggestion of a new classification, by Andrew Taylor, 
~€.8,.—On new localities for diatomite, by Prof W_ Ivison 
Vacadam.—On new localities for the mineral agalmatolite, with 
‘yotes on its composition, by W Hamilton Bell —On a new 
ocality for matolite, witht analysis, by Prof. W. Ivison 
m —The metallic ores of Chile, by John F. Kerr, illus- 

rated by a splendid collection of specirmens,—On the chemical 
postion of the mineral found by Mr. Wallace at Loch 
3bruithaich, Ross-shire, by Prof W. Ivison Macadam.—Note 
bu serpentine from Creag Mhor Thollie, Loch Maree, by Prof 
V, Ivison Macadam —Notice of mica trap from Farley, near 
wanly, by T. D. Wallace.—An excursion was made in the 
4ernoon to the Spindle and Buddo Rocks, under the guidance 
i Prof, Heddle. ; 
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Royal Society, June 21.—Sheriff Forbes Irvine, Vice Presi- 
mt, in the chair.—Mr. Omond, of Ben Nevis Observatory, 
ad 2 t on the diurnal variation in the direction of the 
mmer Winds on Ben Nevis. These ing winds seem to be 
Mtrely local, and are caused by the heating of the one side of the 
cantain by the sun, while the other 1s cooled by radiation 

be air consequently passes over the mountam from the hot to 
e side.—-Mr, A. Buchan read a paper on the meteorology 
t evis. He referred chiefly to three points :—(1) tem- 
eatare-variation ; (2) variation of barometric pressure ; (3) 








As regards temperature, there 14 the usual mornin 
Mamum and afternoon maximum, which tend to be ablitarated 
ie: winter months. 


The barometer reads below a in 
on ‘ne 





and above in the afternoon. There 
m, te to arin sutomer. 
below avetage during the t, and above 
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ay in the The barometer treads low when the 
wind is high at te top of the mountain. Mr. Buchan pointed 
out that the grest advan’ of the Observatory 1s that simutta- 
neous observatidns are made at the top of the mountain and at 


the foot, the station at the foot being on an inchne sloping 
down to sea-level. If this latter condition 1s not satisfied, no 
reliance can be placed upon deductions from the results obtained 
as to the rate of diminution of temperature with haght. The 
Observatory at Hong Kong is so conditioned, and the rate of 
diminution, as deduced from results obtained there, 1s 1° F. per 


281 feet. From the Ben Nevis observations Mr. Buchan finds 1t 
to be 1° F, 270 feet.—Mr. G. W. W. Barclay described some 
algoid lake-balls found in South Uist.—Dr W. Hunter read a 


paper on the duration of life of the red blood-corpuscles, as 
ascertained by transfusion. Three weeks is the average period 

iven by hig experrments When there 1s no devitalismg action 
in the corpuscles by the method of observation employed, it is 
probably from three to four weeks. 
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Academy of Sciences, June 21.—M. Jurien de la Graviére, 
President, m the chair —Jmprovement of the bar at the mrouth 
of the Senegal River, by M. Bouquet de la Grye Having 
studied the question on the spot during the year 1885, the author 
proposes some simple measures by which the dangerous effects 
of the bar mht be obviated and the navigation of the Senegal 
waters greatly rmproved —On some double phosphates of 
thorium and potassium or of zirconium and potassium, by MM 
L Troost and L Ouvrard By preparing a certain number of 
phosphates of thorium and the corresponding compounds of zir- 
conium by the dry process, the authors have endeavoured to 
verify the analogy pointed out by several observers between 
thorine and zircon. They find that the metaphosphate and the 
ee A dap of potassa yield with thorine and zircon double 
phosphates which have analogous compositions, but are not 180- 
morphous The orthophosphate of potassa gives double phos- 
phates which have different compositions , nor 1s there any 1s0- 
morphism between thorine and mrcon obtained by calcination 
of the double phosphates at very high temperatures —On the 
ammonia present in the ground, by MM Berthelot and André. 
In reply to M. Schloesing’s last paper the authors claim to have 
made good their onginal statement that the ammonia present in 
the ground should be analysed without any dessication or 
previous treatment. They also join issue on various mcidental 
points raised by M. Schlaesing himself during the controversy. —~— 
On the extension to a class of analogous forms of the theorem 
relative to a number of asyzygetic invanants of a given type, by 
Prof. Sylvester —On the discovery of a new metal, austriam, 
announced hy M. kd Linnemann in the Momatshefte fur Chemse 
for April 1886, by M. Lecoq de Boisbauiran From the de- 
scription given of 1ts chemical properties, its electric spectrum, 
and the proce s of its extraction from the orthite of Arendal, the 
author thinks that this substance ts very probably gallium, a 
small quantity of which might easily be contained in orthite. 
The two rays of austnum approximately measured M 
Linnemann are A = 4030 and 416 5, those of gallhum being 
403 2 and 417'05. For both the ray 417 1s the strongest — 
Remarks accompanying the presentation of three volumes of the 
Annales du Bureau central métdorologigue fcr 1884, by M, Mas- 
cart Attentronis drawn especially to M Fron’s paper on the dis- 
tribution of thunderstorms in France during the year 1883; to 
M Moureaux’ memoirs on the methods employed at the Parc 
Saint Maur Observatory for the study of terrestnal magnetism ; 
and to M. Teisserenc de Bort’s paper on the distribation of 
cloudiness over the surface of the glohe.—Observations of 
Brooks's Comet HI (¢, 1886), made at the Observatory of 
Algiers (0 50m. telescope), by M. Ch. Trepted.—Developments 
in trigonometrical series of certain functions verifying the equa- 
tion of the potential AF = 0, by M. Appell —Note on some 
new of surfaces of two dimensions in spaces of »-dimen- 
sions, by M. Giovanni Bordiga.—Observations on M. Ledieu's 


note relative to the roll of vessels at sea, by M. de Bussy.—On 
the hg Aone emitted by a mixture of volatile substances, by 
M. P, Duhem. It is shown that the partial pressure of the 


vapour emitted by each of the two fluids mixed together is less 
than the tension of saturated vapour of the same fluid taken in 
the pure sear eat of the molecule of water : velocity of 


the propagation of sound ; ibility ; beat of fusion of ice ; 
apes beat of om by M.D. Langlois —Calorimetricuady of 
iron at high temperatures, by M. A detailed exami- 
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nation is made of the characteristic modificati fn iteelf, namely the ences Of the ns mers 
eS ee ae ro! rh he Qatency ea With regard to the tine aa f8-onr ey 
absorption in a comparatively slight in oftempera- ordinate system in space, the speaker acce the idess set 
tures,—Conditions under which is realised the maximum of useful forth last year ier lenge of Lerpaig, who started with « 


work in an electric distribution, by M. Vaschy.—Note on atmo- notion d ames Tho f A ‘ 
£ refraction, by MM. J. Chappuis and Ch. Rivitre. This Konig gave a ¢ cecebntaten of the ides which had ‘cas 
menon is here studied by 2 method based on the em- onty mathematically developed and established. According Po 
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poset ~ Jamin quecialr pa poner al A ara 
on the phenomenon of t a eat oscillation of the scribed in a particular space any paths whatsoever, to 

stars, by M. Aug. Charpentier Several observations are made, a co-ordinate system these sioventats in such a Tanger thi 

tending to show that the phenomenon 15 of a purely sebjective three points moved rectilinearly. Experience taught that when. 

character, due ally to the unequal a of the muscles corse pees described straight lines to such a co- system, ' 

of the or rather to their innervation in the ce of each fourth, fifth, and so on, did it as well. Thus in the move 

a new t in samarskite, by Mr W. Crookes e already mens 2 Lorampirs = = rity highly te system, anexnep 
Ran ee tronable of m might whereupon to raiar 

described abnormal orange band A = Gog = =7-2693, which the a superstructure, Just as mathematics was built up on itsaxioms, 


author supposed due to a muxture of the two earths yttrum end 

pia - wy finds tee be due ee either of these, the 

only e alternative that it belongs to some new 

pple Until it can be separated from she Graocuated sub- BOOKS AND PAMPHLETS RECEIVED 


stances and its chief properties determined, he proposes to name “Offiaal Guide to the Museums of Economic Botany, Kew,” No. 3 
it Sa, the initial letter S imdicating its te orgm.—On  {; Dicotyledons and Gymuosperms,” end edition (Eyre and Spottiswoode)~ 
the dissociation of the hydrates of the sulphate of copper, by 7, Quarterly Join of icroercptcs) Science, _ June tig saa gil 
M H. Lescceur.—Action of the acids and bases on emetic by Dr M’ Matkensie (Macmillan) = Disorders of I : $ 
solutions, by M. Guntz.—Action of water and of ammoma on quence and Treatment,” by Dr T L. Branton ( . 
the chlonde of methylene, by M G. André —Some new pro- ecrography, 'b sce Peper oa ) rong ds on the 
perties of cyanated camphor, by M. Alb. Haller.—A contribu- Soety of New South Wales,” vol. x part (Cunninghame, Sydney).- 
tion to the study of the alkaloids, by M. CEchsner de Cominck. “ Proceedings of the Physica) Society of M tome vii No. 
The author applies the method of MM. Hoogewerf and Van ‘| Bourne’s Handy Assurance Directory, 1886” : - 
Dorp to the treatment of some todides of pyridic ammonium— 1, Journal of Anatomy and Phynology, poy rie ae eee A 
isomethylate of pyridine, C,H,N,CHgI, and iodethylate of 1885" (Churchill).—" The Great and Growing pees Tecate RY 
a 
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pyndine, C,H,N,C,H,! —On the normal dinitriles W Allen}.—‘‘Studies from the Biological Laboratory, 
, University,” vol im No 7 
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CN—(CH,),--CN, 
by M. L, ay neal oe on Sigal agent of the 
eruption of Mount Etna du the months of May and June 
1886, by ML. Ricciardi The sands collected at Cibali were CONTENTS 
of a blackish colour, consisting mostly of amorphous detritus Kepler's Correspondence with Herwart von Hohen- “ 
mixed with crystalline fragments of labradorite, oltvine, and burg ByMissA M.Clerke 2. 2.0... 1 
roxene readily affected by the magnet [he ashes ejected on Upland and Meadow. .....- ~~ as 19 


ay 28-29 present similar characteristics with a larger quantity 

of salts soluble in water —Volumetric analysis of the sulphur in 

the ong? decomposable by hydrochloric or sulphuric acid, 
t 


Letters to the Editor :— 
On Refractometers. —Dr. J H Gladstone, F.R.8. 1 


by M, Weil.—Researches on the growth of beetroot, by M. Luminous Boreal Clouds.—D. J, Rowan . | el 

Aimé Girard This paper deals sapecally with the stalk, which Ampére’s Rule.—W. L.; L ce - Ge 

during growth consists of a tissue, in the elementary organs of M Minchi i Ms iene od) 3 George 

which water and sugar, forming a constant quantity, are mutually nchin (Mus ). 

replaced according to the circumstances.—Kevearches on the An Earthquake Invention.—Prof, John Milne rq 

structure of the scorpion’s brain, by M G Saint-Remy.—On Professor Newcomb's Determination of the Velocity + 

a ear = the eran paces in peeled aaa of Light —Misa A.M. Cletke  ..... : ef 
to, . Et Jourdan,—On the post embryonic evolution o on 

the vitethine sac t4 bards, by MM. Charbonnel alle and Phisaltx pacer carta ie June 5, 1886. 

—On the vascular system of Spatangus purpureus, by M. H. : euamy: ig OG, PR: a eT 

Prouho.—On the glands of insects a pretended ‘‘ new type of The Enemies of the Frog.—H. Ling Roth .. . 

elastic tissue,” by M. J. Gazagnaire The paper deals espe- Chronology of Elasticians.-Prof, Karl Pearson 


cially with ee cleagen! ie abe serene a _ Solar Meteorology 
1846, and afterwards studied by Stein, Strodot, Leydig, and seismology in Japan, By Prof. J. A Ewing 
others, To these are referable M H_ Vuallanes’ pretended Recent Advances in Sanitary Science . 


‘elastic cellales "—-On some histological peeuhianties of the 
digestive tube in the simple Ascii’, and especially the Sale of the Jardine Ornithological Collection 


Cynthuwe, by M L. Roule.—On the geological constitution of Notes. 2-1.) 2 ee te ee eh ee 
th. P : the Triassic sysiem, hy M. E Jacquot. The Our Astronomical Column :— 
authors mvestigations lead to the conclusion that along the Black Transit of Jupiter's Fourth Satellite. ... + 4 
slope, from the banks of the Nive to the Teck valley, Brooks I. and III 
the Triassic formation presents a uniform composition, recalling Comets Sort 2: Ri Ae ne aaa 
that of the ranges in Franche-Comté, Provence, and Lorraine. pariah ee 
10 Sagittse 
BarLin Astronomical Phenomena for the Week 1806 
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Physical Society, May 25.—Dr. Konig spoke on the Julyget0, we ee 

h, attempts towards laying down an unexceptionable wetional Smoke Abatement Inatitution. By &. 

basis of mechanics. Among = om of sevhinag tie ae law el te Wallis 

inertia set t Newton was the most important, but neither the Whi ¢ ? 

poacheoraia a which lay at the bass of the idea of gear bP a of Birds, By Prof. W. x Flowe?, 
Fy Pe 2 A i ae 


nor the conception of the straight line, were precisely 
without further assumptions. A whole series of attempts ' The Sun and Stars, Vii. 


been made to fix these fundamental conceptions, attempts W. | B.S. trated 
the speaker briefly sketched. He came to the conchtsion | Pier soar “ ae 
standard of time not the movement of translation, which could | Societies and Academies . 


as 
never be absolutely measured, but the movement of rotation 
goumt be recognised: The movement of rotation was perceptible | Booka aed Pamphlets Received 
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; THE ETIOLOGY OF SCARLET FEVER 
A REPORT has just been issued by the Medical 
Officer of the Local Government Board, the 1m- 
portance of which, as regards the etiology and prevention 
of a widespread infectious disease, deserves the most 
careful attention of sanitary officers and the general 
public alike. Hitherto the general assumption pre- 
vailed that infection with scarlet fever has always had its 
origin from the human subject, that 1s to say, that 
scarlet fever 1s always transmitted to the human sub- 
«ject from a human being affected with the malady, 
either by direct contagion in its wider sense, or through 
milk, cream, &c, previously contaminated with the 
contagium derived from a human source. Inthe present 
Report we have an account of an extensive outbreak of 
scarlet fever in the north of London at the end of last 
and the beginning of the present year amongst the con- 
sumers of milk denved from a particular farm at Hendon 
The first part of the Report of the Medical Officer con- 
tains an account by Mr. W. H. Power, Inspector to the 
Medical Department of the Local Government Board, of 
an investigation into this outbreak, and the evidence 
brought forward by Mr. Power 1s absolute and conclusive 
it proves by a chain of circumstantial evidence as com- 
plete as can be wished, that this particular outbreak of 
scarlativa was transmitted by mk which could not have 
been previously contaminated from a human source 

Moreover, Mr. Power proves that certain mulch cows 
recently added to the dairy and affected with a particular 
malady were the source from which the contagium had 
been denved ; further, that as this malady once intro- 
duced by a few cows into the dairy spread to other 
mulch cows, so the amount of milk containing the con- 
tagium, and also the number of cases of scarlatina 
amongst the consumers, increased, and as the milk-supply 
was discontinued so the spread of scarlet fever abated. 

The malady with which the cows were affected consisted 
chiefly in a particular kind of ulceration of the teats and 
udder, and perhaps some slight cutaneous disorder. As 
regards the general health, the feeding and milking capa- 
city, the cows seemed to present very hittle alteration. 

The second part of the Report contains an account, by 
Dr. Klein, of the minute pathology and etiology of this 
cow disease. In the first place, Dr. Klein ascertained 
that the Jocal disease on the teats and udder is moculable 
in its specific characters into healthy calves; secondly, 
that the cows affected with the local disease of the udder 
-and teats were at the same time affected with a disease 
of the viscera, as proved by the fost-mortens examination, 
da many respects simular to a mild form of scarlet fever 
in the human subject. 

From the ulcers of the cow Dr. Klein isolated by 
cultivation a streptococcus or chain-micrococcus, pos- 
gessed of distinct and special characters, both as to 

and mode of growth in various nutritive 
faodia, particularly in milk: in this latter it grows in a 
pecalige-enanner, and vety luxuriantly. With artificial 
woken of this streptococcus & disease was produced in 
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resemblance to scarlet fever in man. The conclusion is 
thus forced on us that this streptococcus is idenucal with 
the materies morbi; further, that the scarlatina piv- 
duced in the human subject by the consumption of milk 
from the Hendon farm was an experiment, carried aut on 
a large scale, of infection with a cultivation in milk of the 
above streptococcus ; and lastly, that the milk of she 
cows affected with the specific ulcers of the teats and 
udders became charged with the contagium by the hands. 
of the milker during the act of milking Although there 
are many detats still wanting to complete the research, 
particularly those regarding the transmissibility of scarla- 
tina from the human subject to the cow, there 1s sufficient 
evidence at hand already to warrant the hope that by a 
proper and effectual mode of superintending milk-farms 
it will be possible to considerably linut this dire scourge. 
A suggestion that at once presents itself is this: granted 
that the above-mentioned streptococcus 1s the real cause 
of the malady, there is no reason to doubt that boiling the 
mulk would effectually destroy its hfe and infective power, 
just as 18 the case with all micrococet. True, the danger 
to contract scarlatina would hereby not be altogether 
annihilated, since cream cannot thus be disinfected, and _ 
since scarlet fever can unquestionably be contracted from 
a human source, but it must be obvious from this con- 
clusive Report that milk fer se coming from an snfectea~ 
cow plays a considerable ré/e in conveying scarlatina 
from the cow to the human subject. 
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OILS AND VARNISHES 
Oils, Resins, and Varnishes Edited by James Cameron, 
F.1C (London J and A. Churchill, 1886) 
HIS work, according to the preface, 1s intended to be 
“a hand-book useful to all interested in oils and 
varnishes, and especially to analysts, pharmacists, manu- 
factarers, and technological students” The editor further 
states that in preparing this volume he used the informa- 
tion in Cooley’s “ Cyclopaedia,” which he has “ supple- 
mented from the latest publications.” The modern litera- 
ture of oils and varnishes exists chiefly in the form of 
workshop recipes, in trade journals, technological diction- 
aries and pharmaceutical publications, and if anybody 
ever wanted to know anything about the useful and 
heterogeneous products comprised under these terms he 
not unfrequently found it necessary to waste a good deal 
of time in hunting up the required information. This last 
addition to Messrs. Churchill’s Technological Hand-books 
will therefore be valuable to those engaged in several 
distinct branches of industry, and the editor has certainly 
displgyed considerable judgment in the selection and 
arra' ent of the scattered materals which he has 
brought together in this little volume of some 370 pages 
in lehgth. ; 

Chemically speaking the word “oil” has no precise 
meaning. It seems in fact that an oi] may be anything 
that is not water, since we have oils among such distinct : 
families of organic compounds as the aleghols, acids, 
aldehydes, hydrocarbons, &. ‘Thus in Chapter I., on 
the “Chemistry of Oils,” these compounds are in the 
Great place classed under the usual heads of “fixed” and 
“volatile” Animal and vegetable fixed ols being gene- 
rally. afheneal eahe af elvrersl and acids of the f ty ard 
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oleic series, we have in this chapter brief descriptibns of 
glyceral (nitroglycerol and dynamite), the fatty acids from 
butyric upwards, and the acrylic seres from oleic acid 
upwards. The descriptions of the acids are concisely 
given, and therr occurrence, preparation, and physical 
properties briefly described. Of the chemustry of the 
higher homologues of the acids of these series but little 
1s known, and the name of the acid which heads each 
paragraph is simply followed by its empirical formula 
This treatment is all that 1s necessary in such a work as 
the present, but it will certainly occur to the more 
advanced chemical readers that a very wide field of inves- 
tigation ws offered to those who interest themselves with 
the question of isomensm among these complicated com- 
pounds. Considering the cheapness and abundance of 
the commoner animal and vegetable oils in daily use it 
does appear somewhat remarkable that more work has 
nat been bestowed upon them by scientific chemists, and 
that the information which we have concerning them 
should be almost confined to their commercial testing 
and valuation 
Animal oils, fixed and volatile, are described in the 
second chapter, the former being divided into animal oils 
proper (butrer-rat, lard neat’s foot, tallow, &c ), fish oils 
eel seal, sperm, whale, &c ), and imsect oils (nun, 
t-grease, &c.), Among the volatile oils of this class we 
have bhone-oil, castoreum, and civet oils (animal), and 
ambergris (fish) The third and fourth chapters are 
devoted to vegetable oils, a list of 19 drying and 23 non- 
drying oils being given Linseed and olive oils, the most 
important members of this group, naturally claim the 
largest amount of space, and the technology of these pro- 
ducts 1s well treated of The volatile vegetable oils are 
very fully dealt with, no less than 56 pages being devoted 
to therr consideration After a description of the various 
metheds of extraction by distillation, solvents, &c., the 
oils themselves are described individually according to 
their vegetable sources, the botanical names of the class 
and order being followed by a descriptive Inst of the oils 
obtamred from each group of plants Thus under 4yran- 
Hacee we have the oils of bergamot, cedrat, citron, 
lemons, Times, neroli, and orange ; under Caryophyllacea, 
cayepat and clove oils, and so forth. 
¥n the fifth chapter, empyreumatic, medicated, mixed, 
and perfumery oils are treated of. We give a specimen of 
the editer'’s conscientiousness in his description of medi- 
cated oils-—“ EARTHWORM OIL Syn Oleum lumeori- 
corum (E. Ph. 1744). Washed earthworms, 4 lb , olive o:] 
14 pint; white wine, 4 pint Boil gently ull the wine ts 
consumed, and press and stra.” We are not informed 
what special merit 13 possessed by this gruesome con- 
coction, but it was no doubt apphed mm good faith in the 
last century. Under “mixed oils” will be found # col- 
lection of strange mixtures, some of which nught have 
formed imgredients in that “charm of powerful trouble” 
brewed by the witches in Macbeth The familar “nme 
oils” of the past generation of housewives, and even 
furniture oil, find place herein, together with some three 
doaen others. Chapter VI. contams an account of waxes, 
whith are chaseed as anrmal, vegetable, and artdicial, a 
useful wecthod uf disunguishing these substances by their 
behaviour with chloroform concluding the section. 
‘The seventh chapter, a somewhat lengthy one, is 
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devoted to mineral oils, viz. those obtained by the distillac 
tion of shales, coal, lignite, and peat, and those found 
naturally formed in vanous parts of the world, The 
treatment of coal-tar and the petroleum industries are 
well described, and the chapter concludes with sections 
on the storage of petroleum and the construction of petro- 
leum lamps. Ol refinmg ts treated of in the eighth 
chapter, which 1s a short one—almost too short consider- 
ing the large number of processes which are now or haye 
been formerly n use The methods for refining tallow, 
wax, petroleum, and resin oi] are included in this chapter, 
besides the purification and bleaching of animal and 
vegetable oils proper. 

The longest chapter in the book 1s the ninth, which 
extends to 109 pages, and 1s devoted to the important 
subject of the testing of oils This chapter is certainly a 
good one, both for thoroughness and the arrangement of 
its contents Thus the testing of an oil may have for its 
object, the determination of purity, the lubricating effi- 
ciency, or the ilummating value. The purity may be 
ascertained by chemical or physical tests, both of which 
methods are very fully and lucidly treated of for each 
class of ails. Among physical tests are described the 
various methods of determining the specific gravity and 
melting point, cohesion figures, &c The descriptions of 
the latter, which are quoted from a paper by Miss Crane, 
would have been of more value if figures had been given. 
The chemical tests, qualitative and quantitative, are given 
with great completeness. A figure of Abel's petroleum 
tester and the method of using it as prescribed by the 
Act of Parhament finds place in this section For testing 
the lubricating value the machines of Stapfer, Thurston, ¢ 
and Bailey are described and figured, for viscosity the 
apparatus devised by Lamansky, and by Townson and 
Mercer; and for fluidity the apparatus of Bailey 1s also 
described and figured The section on illuminating effi- 
crency 1s not so full, and might be advantageously 
expanded in a future edition. 

Chapter X 15 devoted to resins and varnishes, and the 
last chapter contains descriptions of Mulls’ bromme ab- 
sorption process and Hurscholm’s method of testing 
resins The appendix contaims some useful tables of 
prices, of the amount and value of the export of seed oils 
during 1882, 1883, and 1884, and of the production of 
shale oil in the United Kingdom during the last five 
years. 

From the foregomg epitome of the contents 1t wall be 
seen that the volume, although a small one, gives a most 
comprehensive view of the subyect of which it treats, and 
the amount of useful mformation which has been con- 
densed into this small compass 18 mainly due ‘to the 
concise mode of treatment which the editor has adopted. 
We can certainly recommend it to those for whom it is 
written R. MELDOLA 
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HARTLAUB ON THE MANATEES 
Beatrage zur Kenninise der Manatus-Arten. Von Dr. 
Clemens Hartlaub (Bremen). Separatabdruck a4. 
Lesiagischen Fahrébsichern, Band 1. (1886.) 
MONGST other interesting articles with which Dr. , 
A Spengel's new zoological journal has commenced 
its career is one by Dr, Clemens Hasilaub (son of the: 
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mteran ornithologist of the same name) which deserves 

ial attention, as devoted toa somewhat neglected and 
imperfectly known group of the class of mammals—the 
Manatees or “sea-cows,”as they are popularly called 
The Manatees constitute, as 1s well known, one of the 
three modern representatives of the formerly more ex- 
tensive order of Sirenians, or “ Herbivorous Cetaceans,” 
as they are sometimes, though not very correctly, de- 
nominated ; for it is doubtful whether they have any near 
relationship to the true Whales One of these three 
forms—the Rhytina stellert—is already extinct ; the other 
two—the Manatee and Dugong—are rapidly diminishing 
in numbers before the advancing tide of civilisation, and 
1t is highly desirable that full details of their structure 
and habits should be obtained and recorded before they 
are “improved” off the face of the earth. 

Dr, Hartlaub, having examined the skulls and other 
specimens of Manatees preserved 1n the various museums 
of the Continent, presents us with a résumé of his investi- 
gations 1n two well-ordered and well-illustrated essays 
In the first of these he describes the skull of the African 
Manatee (Manatus senegalensts), and compares it bone 
by bone with that of the American Af. /atirostris, fully 
establishing the specific difference of the twa forms, 
which has been doubted even by some of our most recent 
and best authorities.!. In the second memoir he describes 
for the first time the skull of the South Amencan Mazna- 
tus inunguts,a species absolutely ignored by the great 
majority of naturalists, and shows its distinctness from 
M., lati ostris. 

It 1s hardly necessary even to recapitulate the points of 
difference between these three forms of Manatees, which 
Dr. Hartlaub has given at full length in these memoirs, 
and which seem to be sufficiently obvious on reference 
to his well-drawn figures. But a few words may be added 
on the geographical distribution of the three living Mana- 
tees, so far as this 1s at present known to us 

The African Manatee inhabits the west coast of that 
continent from the Senegal down to the Quanza, and 
penetrates up the larger mvers far into the interior In 
the Senegal it has been recorded by Adanson, 1n the 
rivers of Liberia by Buttikofer, in the Niger and Benué 
by Barth and Vogel, in Gaboon by Du Chaillu, 
in the Lower Congo by Johnston and Pechnel-Loesche, 
and in the Quanza by Monteiro. Whether the “Charu/f 
ei backr;’ or water-sheep, ascertained to exist im 
the Uelle by Schweinfurth, which is probably the same 
as the supposed Manatee found in the Shari and Lake 
Tchad by Barth and other travellers, should be referred to 
Manatus senegaiensts, or 13 even a Manatee at ail, 
remains an interesting subject for future inquiry But it 
seems tolerably certain that some sort of Sirenian in- 
habits the inland basin of Lake Tchad, and the proba- 
bility is that 1t will turn out to be a Afunatus 

In America the exact boundanes of the two species, 
Manatus latrostris and M. :nunguts, cannot yet certainly 
be stated, owing to the confusion that has hitherto existed 
between these two forms. But it is certain that the 
Manatee occurs on the Atlantic coast of America from 
ag’ NL, to 19° S.L., and that those of the Antulles, the 

@MEsef. Mexico, and Surinam, are referable to A. 
“ed a, ‘ 
, S won peter poner stb in the Musenm of the Royal 


NA TURE 


215, 





datirgsirés On the other hand, 4f c¢nungui's is onty 
certainly known from the Amazons and its tnbutaries, 
where it was first discovered by Natterer, Dr. Harthaub 
18 inclined to believe that the Manatee of the coast and 
rivers of South-East Brazil must be likewise 4/. swage, 
but this does not seem to be probable It 1s more likely, 
we think, to turn out that one species 1s found alt along 
the Atlantic sea-board, penetrating only slightly up the 
rivers, while the other is confined to the interior, and is a 
purely fresh-water species. 





OUR BOOK SHELF 


Infant-School Management By Sarah J. Hale. 
don. Stanford, 1886.) 


THIS 1s one of the best books on _ infant-school 
management that we have seen; the authorete 
knows exactly the kind of information infants can most 
readily assimilate, and how best to impart it; while on 
the other hand she 1s fully aware how dangerous and 
worse than useless the forcing process is. 

The second part of the book consists of sketches of 
lessons in natural history, natural phenomena, foad- 
plants, and common objects; and if science is to be 
taught in all our infant schools in the manner our 
authoress suggests, we may look forward to a largely 
increased taste for science in the rising generation, 

Here 1s an extract from the introduction to the 
second part showing the method of teaching which 
she recommends — 

‘““In every case the teacher must bring plenty of 
illustration to bear upon the lesson In natural history 
the real animal or a good picture, and if possible, some 
oe or things that it furnishes us with, as, for instance, 
the fur of the otter, the shell of the tortoise, the quills of 
the porcupine Also the teacher should carefully provide 
herself with pictures of animals which afford strong con- 
trasts to the one with which she is dealing, as wel] as 
those which bear some genera] resemblance to it, that she 
may exercise the discriminative as well as the assemela- 
five faculty of her pupils. In all object lessons, various 
specimens of the obyect should be produced for exammna~ 
tion and description , the little ones themselves must do 
the main part of the latter under the teacher’s guidance, 
for these lessons are not only to enable the children to 
form new ideas, but they are also intended to train them 
in giving expression to such ideas. The teacher must 
make good use of the black-board, and should practise 
drawing objects,’so that she may illustrate with fact 
and precision any particular point of her lesson whic: 
can be so illustrated All the materials, pictures, dia- 
grams, &c, which the teacher provides from time to 
time, should have their place in the school museum 
ready for future needs, and the children should be en- 
couraged to bring contributions to such a museum, 
particularly such as the lessons they receive may s 
Object-lesson cards, pela and all :lustratrons 
be carefully used, and when not in use, have their proper 
places on wail or shelf. The teacher should a all. 
specimens in the museum, and have each addition neatly 
labelled and catalogued.” 


A Year tn Bras. By Hastings Charles Dent, €.E. 
F.LS., F R.G.5. With ro Full-page Illustrations 
oa (London: Kegan Paul, Trench, and 
1886. 

THIS ie a very interesting account of a year's sojourn in 

rae interesting country, and although the gor age out 

% special: perpose, to survey for a rei every, 
moment of his spare time was taken in making collec 
tions and taking notes in most of the Kes of natural 
history, The scientific interest of the book is tiainly 
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confined to the notes on animals, birds, reptiles, ingects, 
and the parasitic torments of Brazil, notes on botany and 
on geo ony, together with a discussion of the theory of 

tion and observations made on protective colouring 
and. mimicry. 

With reference to the theory of evolution the author 
‘states that he has constantly endeavoured to oppose it, 
oh the ground apparently put forward by theologians 
Many years ago before they knew what the theory really 
was ; and we think that if our author will continue his 
scientific studies a little longer he will probably find that 
the arguments he uses against it are really not in point. 


The Collogural Faculty for Languages By Walter 
Hayle Walshe, M.D. Second Edition. (London: 
’ Churchill, 1886 ) 


THIS is a book full of pleasant gossip round the central 
idea embodied in its title , hence we ee essays on the 
hature of genius, the conditions regulating colloqual 
faculty, and the causes of variety of colloquial faculty and 
faculty for translation. 

In the chapter on composition in foreign tongues it 1s 
pointed out that the man of science proves now and then 
well capable of wrestling effectively with the humorist on 
his own ground of the /:/eree Aumaniores, and gives as 
an example Herbert Spencer's exposé of abounding errors 
1 a passage from Addison quoted by Matthew Arnold, as 
an example of classical English 

We gather from our author that the Enghsh race 1s not 
the most gifted with the colloquial faculty, and a remark 
of Prince Bismarck’s 1s quoted that he had always found 
that an Englishman who could speak good French was a 
doubtful character. 





LETTERS TO THE EDITOR 


{Zhe Eaiior does not hold himself responsible for opinions ex- 
pressed by hts correspondents, Nether can he undertake to 
véurn, or to correspond with the writers of, resected manu- 
serapts No sotece ts taken of anonymous communications 

[ Zhe Edsior urgently requests correspondents to keep ther letters 
as short as possible, The pressure on his space ts so great 
that st 1s smpossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.] 


Periodicity of Glac:al Epochs 


PERMIT me to ask, as a matter of international comity in 
servence, the help of my learned British collcagues 1n the follow- 
img matter, 

am just now occupied upon a work treating upon the 
ealaraae of glacial epochs, a question which has already been 
by me in previous writings several years ago. The 
cause of this phenomenon being attributed by the astronomers, as 
well as the majority of geologists, to the displacement of 
the penthelion, whose cycle 1s 21,000 years, it follows that, ac- 
cording to the actual pape of this point, the 1ce now covering 
the Antarctic regions had its maximum of intensity at about the 
1250 of our era. For the same reason, the 1ce of the 
Coel hemsphere must have offered at this same epoch its 
minimum of intensity. Consequently the latter must have been 
increasing since the close of the thirteenth century, while the 
furmer must have been receding. The researches of Luropean 
geologists must have shown a marked extension of the glaciers 
of Spitzbergen, Greenland, &c., since the beginning of the 
fourteenth century, @ recession of vegetation from the Iati- 
tude of Sicily to the Polar Circle. But we in France are not 
informed of wha: has happened in the southern hemisphere since 
the arnval «f the first navigators. I would therefore, im the 
name of science, beg of any Hritish officers, consuls, or scientific 
observers who are, or may have been, collecting facts at stations 
near the South Pole, in Patagonia, New Zealand, Tasmania, 
and elsewhere, to communicate to me directly, or through your 
cotamns, any information they may have upon this subject. I 
wish to know whether, since the first arrival of Europeans in 
those regions, the ice-field has shown 2 recesslve movement, 
by an inverse tendency of bas eg 
Tarascon, Ariége, Jane 27 DOLPHE D’AsS1ZR 
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Evidence of Man and Pleistocene Animals in North 
Wales prior to Glerial Deposits 


Some of the results recently obtained during the researches 
carried on at the Tremeirchion caves under the superintendence 
of Mr. E. Bouverie Luxmoore and myself, seem to me of sp 
much importance that I have thonght it advisable to communi- 
cate them, 1n anticipation of the full report which will be pre- 
sented to the British Association, especially as an important 
section 1s now exposed, and may be examined by any one de- 
siring to do so, which will probably have to be covered befére 
the end of the summer * 

In continuing our explorations this year, by means of a 
from the British Association, we found that the Cae 
Cave (described in my paper in the Quart, Fourn. Geolog. Soc. 
for ey last) had come to an abrupt termination in a 

lateau of Glacial deposits. On further exammmation it was 
ound that this must have been the main entrance into the 
cavern when it was occupied by the Pleistocene animals, and 
that the Glacial beds m and upon it must have been deposited 
subsequent to the occupation by the animals, As in the other 
parts of the cavern, the cave-earth at the entrance—a brown 
sandy clay, contained fragments of a stalagmite floor and of 
stalactites along with angular fragments of limestone The 
bones also occurred at all angles, showing that the contents had 
been greatly disturbed by water action. The bone earth was 
covered over at the entrance and for some distance inwards by 
a few feet of stratified sand, containing well-scratched boulders, 
and it, as well as the sand, was traced for a distance of falfy 
6 feet beyond the entrance under the series of Glacial deposits, 
shown 1n the section 

In digging outside the entrance, the floor of which 1s 20 feet 
below the surface of the field, it was soon found that we could 
not extend our researches outwards, owing to the nature of the 
lower deposits, chiefly sands and gravels, without making an 
opening into the field By the kindness of the owner, Mr. 
I-duin Morgan, a shaft was allowed to be dug 1n front of the 
opening, about 9 feet across at the surface and over § feet at the 
bottom This shaft was subsequently widened at the bottom, 
in consequence of some falls, and the lower part, except at one 
point, had to be carefully faced with timber, The upper part of 
the shaft 1s now much widened and sloped To make it certain 
that the Glacial deposits are continuous from the shaft in a west- 
erly direction, I had the beds probed at different pomts for a 
distance of about 70 feet , and subsequent examination showed 
clearly that there 1s here an extensive terrace of drift reaching to 
heights of between 400 and 500 feet above Ordnance datum. 
‘Lhe section was carefully taken at two different points in the 
shaft by Mr. C. E de Rance, F G.S , of the Co Survey, 
and myself, and in doing so we found well-scratched boulders 
in each of the deposits Among the boulders found are granites, 
quartzites, flint, felstones, diortes, volcanic ash, Silurian rocks, 
and limestone. Siluman rocks are most abundant. It is clear 
that we have here some rocks from northern sources along with 
those from the Welsh hills, and the manner in which the lime- 
stone at the entrance to the cavern 1s smoothed from the north 
would indicate that to be the main direction of the flow. A 
small but well-worked fiint flake was dug up from the bone earth 
on the south side of the entrance on June 28, in the presence of 
Mr G H Morton, F.G S, of Liverpool, and myself. Its posi- 
tion was about 18 inches below the lowest bed of sand. Several 
teeth of hysena and reindeer, as well as fragments of bone, were 
found at the same place, and at other points in the shaft teeth of 
rhinoceros and a fragment of a mammoth’s tooth One rbino- 
ceros tooth was found at the extreme point examimed, about 
6 feet beyond and directly in front of the entrance. It seems 
clear that the contents of the cavern must have been washed out 
by marine action during the great submergence in mid-Glecial 
time, and that they were afterwards covered by marine sands and 
by an upper boulder-clay, identical in character with that found 
at many ports in the Vale of Clwyd, and in other places onthe 


North Wales coast. 
The facts obtained seem to me to prove conclusively that man 
ve lived in parts of the 


q 


and the Pleistocene animals must 
North Wales area, and have occupied some of the caverns, 


the period of the great submergence indicated by thé Meel 
Tryfacn and other high-level sands; hence certainly before the 
Upper Boulter-Clay was deposited, Hanay Hitxs 
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ne f are certainty, as rierr ne says ATURE, 
* BaGorens al Herr Dach (N 

June a4, p. 168), lidble to get a little “mixed” in reference to 
the above seen. fechsica, chiefly, I think, for want of some idea 
sufficiently prominent to fix itself on the mind to the exclusion 
of * 


or 9 . 
I have found the following slight modification of the original 
tale pretty easily remembered and applied. 
It may be taken as agreed— 
(1) That the Aead 1s more smportant (‘‘ more worthy,” as the 
ald ars put it) than the /ee?. 
© one except an acephalous mollusk will deny this; and 2 
1s not a fair judge 
2) That the right hand 1s more important than the left hand 
e left-handed people are a mere minonty (and a nuisance 
at cricket) ; and minorities are, according to modern Radical 
ideas, ‘‘ une quantité négligeable.” 
3. That the N seeking pole 1s that part of the compass-needle 
to which attention 1s mainly directed. 
Now,—If a person places himself so as to face the needle, and 
@ current goes from HEAD to foot, the N-SEEKING pole moves to 
his RIGHT hand 
This 1s practically the form in which the rule 1s given in 
Prof Balfour Stewart’s ‘‘ Lessons in Physics” One of the 
small articulated wooden figures used as models 1n drawing 1s 
very useful for illustrating the above rule Its right arm may be 
stretched out sideways at right angles to the body, and it may 
then be held close to the wire 1n various positions , paper arrows 
being tied to the latter, to mark direction of current 
Eton College H. G. MADAN 





Halos 


As the atmosphere appears recently to have reassumed in a 
marked degree some of the peculiar conditions which pertamed 
to it during the time of the great sun glows, I have thought it 
worth while to send you notes from my diary of some effects 
observed by me -— 

June 14.—Between 10 and 11am Complete solar halo of a 
coppery colour It lasted more or less distinctly for some time, 
and gradually faded. I saw no trace of mock suns 

June 23.—Between 10 and 10 30 p m. there was a curtous 
pearly green hght in the nurth-north-east, and some peculiar 
pearly green clouds (?) floated from north to west At first I 
thought this was an auroral display, but probably it was due to 
the same cause as the ‘‘ glows ” 

June 15, 23, 30, July 1, 2, and 3 — After-glows of the usual 
pinkish hue J] H A JENNER 

4, East Street, Lewes, July 3 





The Microscope as a Refractometer 


I HAD no idea that the short paper you did me the honour to 

print on this subject would have led any one to suppose that a 

was made for the discovery of a new principle in physics, 

or that the microscope was to be used for the first trme in ques- 
tions on refraction. 

In so short @ space it was impossible to tell over again the tale 
of progress in this branch of physical optics, and to signalise 
every worker in the field by name. So much has already been 
done 1n the perfecting of optical instruments, that the utmost 
one can now hope to do 1s, by a slight improvement here and 
there, to render them still more serviceable 

All that was claimed as new in my paper of June 17 was— 

(a) to use of the marked slip, structure of cell, superposed 


ass. 
(8) ithe measurement of the linear distances between the 
images by a finely graduated “‘ fine adjustment ” screw. 
(y) The use of an objective of high amplifying power (a 


1/a0-inch hom us immersion may be used if the shoulder- 
aay of the are made with talc, and the cover-glass very 
n 


It is of course possible that one or all of these details 1s not 
new 3 but, in spite of the authorities quoted by Dr. Gladstone 
40 show the previous employment of the microscope in questions 
@f refraction, I still maintain their claims to novelty to be valid ; 
and, even supposing they are not new (which has yet to be 
test offence is that of indepestently arriving at 


jpgin ac By wt method. And, considering the attention 
physicists 


“ileat- Wer mecst eminent have bestowed upon the 


1 
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subjéct, the wonder is that this has not more frequently been the 


As to the efficiency of the method, the only objections 
against 1t by Dr Gladstone are + (1) 1ts reguits cannot be 
upon beyond the third decimal figure, (2) the temperature of 
the drop of fluid under examination cannot be taken. 

As to the first objection, if we take 4, 4, as the tabulated in- 
dexes of refraction of two known substances, 8 as 1) baeamit 
the difference of distance between the images of the marks 
viewed through them, and measured by the fine adjustment, » 
and d@ the corresponding symbols for the fluid under examina- 
tion, we have the following equation to determine ps ‘—~ 


Ha~thy #8 

B-wm By @ 
And I see no more reason to limit the exactness of this to the third 
decimal figure than in the formula used with the hollow prism. 
Moreover, 1f a vermer 1s attached to the fine adjustment the 
result may be relied upon with still greater accuracy. 

(2) As to the temperature. In the case of most fluids this 
may be taken from the bottle containing the fluid; no grave 
scientific error will arise from the difference in temperature of 2 
drop of fluid in contact with glass on the stage of the miiero- 
scope and the same fluid in a glass bottle by its side. Im the 
case of ethers, &c., the cell may be temporarily’ sealed. 

As to the practical use of the method, the opinion of so knewn 
an expert as Dr. Gladstone 1s of the greatest weight, but as any 
recognition of the novelty of my method escaped acknowledg- 
ment in his notice, I may still hope that its practical use 
escaped observation also So thin astratum of fluid 1s empl 
that the index of refraction of black ink may be obta a 
result which would puzzle any one to arnve at who restrieted 
himself to the use of the hollow prism 

That the microscope has been previously used for experiments 
in refraction no one ever doubted , if Dr. Gladstorie, before 
wniting, had had the time to go step by step through my 
method, he could scarcely have refrained from acknowledging 
that zn its essentials 1t was hitherto unpublished 

GORDON THOMPSON 

St. Charles’s College, Notting Hill, July 3 








The Bagshot Beds 


As you have given publication (NATURE, July 1, p 210) 
to the abstract of the paper recently read by Messrs. M ton 
and Herries before the Geological Society, in which they assert 
that their object was to ‘‘disprove”’ the view lately propounded 
by me, as to the relation of the Bagshot Heds of the London 
Basin to the London Clay, perhaps you will kindly afford me 
space to point out to the readers of NaTuRE (1) that these 
authors have ignored, in dealing with the question, whole 
chapters of the evidence upon which my view is based—evidence 
which 1s continually accumulating, as two forthcoming papers 
(one 1n the press for the Prac Geol Assoc, the other m the 
hands of the editor of the Geof. Afug.) will make mani- 
fest enough, (2) that in directing their attention merely to 
sections at the outcrop of the beds they have added hitle, 
if anything, substantially, to that on which the old view was 
based, while the lithological distinctions of the Upper and 
Lower Bagshct Beds (where the latter have been for ages under- 
going oxidation) are not sufficiently marked to furnish, in discon- 
nected sections, evidence which can be anything more than, to 
say the least, equivocal. A. IRVING 

Wellington College, Berks, July 3 





The Enemies of the Frog 


IN connection with this subyect the following incident may be 
of interest to some of your readers One day, near the kitchen 
area, an unusual noise was heard : 1t seemed like the mewing 
of a cat combined with a well sustained whistle. On going to 
the spot, it was found that the noise p from a cat and 
a frog, but it was difficult to decide from warch of the two. 
Every time the cat touched the frog the sound was produced 
and the frog hopped away. The cat exhitnted in his attitudes 
and oe rite of enjoyment igh with te He ra 
just tonch the with the ti ] 
watch it most attentively, ga when the fi would emit its 

loud squéak—not the asual croak—~he would give a 
sudden bound, as if both surprised and amused ; bat he sever 
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attempted during the whole of the proceedings, which fasted. 


about © quarter of an hour, to bite the frog. The frog was 

removed quite uninjured, but apparently exhausted eithet by 

fear or by muscular exertion. MARTiR 
St. Joseph’s College, Clapham, S, W. 
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“Sybrids between the Blick Grouse and the Pheasant 


In Yarrell’s ‘British Birds,” 4th ed. vol i p 69 sez, a 
wumber of hybrids between the cock pheasant and the gray hen 
are enumerated as having occurred in England. Being desirous 
to give a life-sized and coloured figure of such a hybrid in my 
forthcoming work on the black grouse, the capercailzi-, and 
their alles, I wish to borrow a specumen for a short time, and, 
as my endeavour. to procure one have so far been unsuccess- 
Wal, I beg to make this known through your widely read 

» hoping that some fortunate posse.so. may be kind 
to communicate with me concerning his williagness to 
lend me a specimen for the said purpose. A B MEVER 

Royal Zoological Museum, Dresden, July 5 





THE FINSBURY TECHNICAL COLLEGE 
CONVERSAZIONE 
HE annual comversazicne given by the students of 
the above College as the closing event of the session 
came off on Friday evening, July 2, and proved in every 
way asuccess The large number of interesting objects 
brought together for exhibition certainly speaks well for 
the activity of the various committees which were in- 
trusted with the work of organisation, and at the same 
time indicates how widely spread 1s the interest shown in 
the, welfare of the College by the different firms of manu- 
facturers who contmbuted to the exhibition The elec- 
trical department exhibited in action most of the appa- 
ratus used for educational purposes in the College In 
this department also were exhibits of apparatus and 
models by Messrs Woodhouse and Rawson, the Electric 
nd pentain Company, Messrs Mayfield’s vacuum tubes, 
and other electrical and physical apparatus made by this 
firm The exhibits in the chemical department were 
especially numerous and representative of chemical tech- 
nology in most of its branches In the way of apparatus 
Messrs. Cetti, of Brooke Street, exhibited barometers, 
thermometers, vacuum-tubes, &c , Messrs Townson and 
Mercer showed a new carbonic acid generator, Schutzen- 
berger’s gas apparatus, filter pumps, nickel crucibles and 
‘basins, Pasteur flasks, inland revenue stills, Abel’s petro- 
leum testing apparatus, &c , and Mr B Redwood lent a 
get of viscometers Fine chemicals were exhibited by 
Messrs. Hopkin and Williams, and a splendid set of 
alkaloxis and other products by Messrs Howard of 
Stratford. Messrs Pontifex, and Wood exhibited sets of 
ents and the materials used in their manufacture, 
Me C. Richardson a set of specimens illustrating the 
manufacture of cements, Mr Ashley samples of Enghsh 
and foreign lubricating oils, and Messrs J and L. Cripps 
the materials and finished products representing the 
manufacture of size, gluc, and gelatine Glass manu- 
facture was represented by a set of tools and specimens 
from the Whitefriars glass-works (Messrs Powell). 
Messrs. Field showed a fine series of waxes and other 
materials used yn candle-rmaking, and a good exhibition 
was made also by Price’s Patent Candle Company. The 
manufacture of soap was illustrated by a very complete 
set of specimens contributed from Messrs. E Rider Cook’s 
works at Bow and by Messrs Knight, &c. Cotton seed 
and its products were shown by Messrs W. and W H. 
Stead ef Blackwall and Liverpool. The specimens and 
dhagrams sent by Gaskell, Deacon, and Co, of Widnes, 
gave an excellent idea of the alkali manufacture in this 
country. 
The callection of coal-tar products was especially rch, 
8 having been sent by the Badische Company, 
e Hoechst Colour Works, Messrs Brooke, Sumpeon, 
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and Spiller, the British Alizerine Company, and Méssts. 
Burt, Boulton, and ee helen The latter firm exhibited! 
a splendid model their timber creosating plant. | 
Amongst other tar products was.a set of 19848 

the new sweetening substance, sacchanne, sent by Da | 
Fahlberg. The Broadburn Oil Company showed a very : 
complete set of shale products, The sugar industry was 
represented by a set of polanmeters, models and i- 
mens, exhibited by Mr. Newlands of the Clyde Wharf 
Sugar Refinery, and by the Beetroot Sugar Association, 
In the course of the evening Prof.S P Thompson gave 
a lecture on waves of light, and Mr. John Castell-Evans 
discoursed on explosives The entertainment was on the 
whole highly creditable to the College, and many of the 
firms who sent objects for exhibition have signified their 
approval by presenting their exhibits to the establishment 
as lecture specimens, 
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THE RECENT DISCOVERIES AT TIRYNS* 


HE excavations made during the last two years at - 
Tiryns, by Dr. Schhemann and Dr. D 4 

thrown new light on what has been hitherto an almost* 
unknown period of Greek history—that far-off time, more 
remote even than the age of the Homeric poems, 
Hellenic civilisation had not yet emerged from ts Omen» 
tal cradle, nor developed its highly cultured systems of 
social and pohtical government out of the splendid but 
semi-barbarous tyrannies of Western Asia Minor 

I'he literature of Greece has made us famhar with the 
later times, when the individual was for the most part 
merged in the State, and when the wealth and artistic 
skill of each city was devoted to public uses, such as the 
Council-chamber, the Agora, or the stately temples of the 
gods, rather than to the luxury of any one person 

But at ‘liryns a very different picture is presented to 
us we see a single autocratic chieftain, ruling in a sort 
of feudal state, and occupying a magnificent palace, 
surrounded by the humbler dwellings of his circle of re- 
taimers; while, instead of the utmost resources of the 
architect, the sculptor, and the painter bemg lavished og 
the shrine of the presiding deity, a mere open-air altar 18 
dedicated to the god, and it 1s the cmeftain’s house which 
1s decked out with the splendours of gilt bronze, marble 
sculpture, and painted walls 

The rock in the marshy plains of Argolis, on which 
stands the citadel of Tiryns, 1s about three miles distant 
from the Gulf of Naupha, and commands an extensive 
view reaching from Argos, with its rich olive-groves, to 
Mycen.e on its lofty crags, and, between the two, the 
once prosperous sea-port of Nauplia, by the blue waters 
of its sheltered bay. 

The massive fortification wall which surrounds the 
Tirynthian Rock was an object of wonder and admiration 
in the earhest historic times of Greece. its enormous 
stones keenly aroused the Greek imagination, and created 
legends which attnbuted them to mysterious Cyclopean 
builders, and peopled the walls with the demi-gods of the 
heroic age, such as Perseus and Heracles, whose early 
youth was fabled to have been spent in the Tirynthian 
city—the Tipuvs retxioerca of Homer's “Ihad.” This wor- 
derful wall, some stones of which are no less ‘than 1! feet 
long and 4 feet thick, was originally nearly 50 feet high 
at its loftiest part, measuring from its outside ; 
inside the city the height was vey much less, as its 
jJower part acted as a retaining wall, which kept up the 
loose earth which formed a level interior surface above 
the irregular contour of the rock. ; 

The southern part of the Acropolis wall, where it in- 
closes the great palace, is a very complicated structuns, 
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comaining long rows of small vaulted chambers averagin 
about 124 feet 42, all opening into a long vaul 
the w formed in the thickness of the wall 

Reelf, whuch at some places consists of nearly 40 feet of 
m . Two stories of these chambers existed, one 
above other: the lower story 13 of solid stone 
masonry, built of large hammer-dressed blocks, bedded in 
clay cament. The upper tier of chambers was built of 
sun-baked bricks, hke the upper part of the wall round 
Athens, carefully protected from the weathe: by coatings 
of very hard durable stucco. This top story of rooms 
opened into a long open (nga or colonnade, with a flat 
roof supported by a range of wooden columns, each on a 
stene footing block. 

The columns themselves are of course no longer in 
existence, but their size and positions are clearly shown 
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Puavor THR PaLace weascren BY Dr DoRrpretp 
€ in outer wall, 2, inner gate, 3, main propyl: : 

+ 5, Court of the men Hata oe aaa . mpage 
or portico, 7, prod<imos, or vestihule , 8, men’s » 9 bath room an 
amall chambers, ro, chambers rourd the court , 11 guard room by the 
r mum ; 12, passage from rropylaeum to the women’s part 13, 13, 
Courts of the women, 14, women’s hail, 15, chambers of the women's 
part; 16, 16, passage from the women's part to the outer rostern, 17, 
postern door, approached by rock-cut steps, 18, outer wall of Ai as, 
49 inner wall 
at, tide entrance to mens court. 


of entrance passage , 30, outer wall with rows of chambers , 
by the stone base on which each stood. These extensive 
series of chambers in the wall of Tiryns served, no doubt, 
to accommodate the rison of the place—exactly as 
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With the exception of three very narrow posters, 
there 3s only one entrance into the citadel ; and this is veny | 
skilfully contrived so as to make its defence as easy a 
possible. 

After breaking through the outer gate, which was com-~ 
manded by a tower on the right or unshielded side of the 
enemy, the assailants would have found themselves m 2 
narrow passage with massive walis on both sides, and 
strong inner gates at each end, and in this cramped 
space would be subjected to a heavy fire of —--“*-- 
poured down upon them from all sides 

After passing the inner gate in a southern direction, @ 
handsome propyleum or porch was reached: this was 
decorated on both sides by a portico of two columns rn 
ants, and 1s very similar tn plan to the propylzeum of the 
sacred inclosure at Eleusis—a work of the fifth century 
BC (See the accompanying woodcut of the plan.) 

After passing through an open court, a second propy- 
lzum of similar design was reached, and then the visitor 
found himself in the cloistered court of the men’s part of 
the palace In the central open space stands the altar te 
Zeus Herketos, which 1s frequently named in the Homene 
poems, built over a small pit cut in the rock, into which 
would fatl the blood and ashes from the burnt offering on 
the altar above Opposite the entrance to the court 
the great hall or Megaron {about 4o feet by 32), ap- 
proached through an open-columned portico and an mner 
vestibule. The roof of the hall was partly supported on 
four wooden columns, which appear to have carried aft 
open “ lantern,” formed to carry off the smoke from thé 
fire, which burnt on a round hearth in the middle of the 
room , very much as was the case in the hall of a med 
zval house or college. 

On the west side of the hall of the men are a number 
of small chambers—probably the sleeping-apartments of 
the bachelor members of the family One smail room, 
about 12 feet by 10, 13 of extiaordinary interest. It 1s 
evidently a bath-room , its foor 1s formed of one enor- 
mous slab of stone, carefully chiselled so as to drain out 
at one point where a stone drain-pipe 1s carned through 
the wall, and so into the main drain of the house. 

The bath itself, in size and form very lke a modern: 
one, was of terra-cotta decorated with a spiral ornament 
in red, 

The walls of the bath-room were lined with weeden 
planks about 10 inches wide, their lower ends were 
fastened by wooden dowels to the stone floormg block, 
the edge of which all round the room 1s raised slightly 


| Where the wood wall-lining rested on it: evidently m 


order that water splashed on the stone floor might not 

soak under the wood hning ; a piece of refinement which 

ety much thought and labour spent on matters of 
tai. 

The eastern half of the palace consists of the apart- 
ments reserved for the women and the marred members 
of the chief’s family This also has a hall with a central 
hearth, and 1s approached through a single vestibule from 


| another open court. The smaller rooms, of which there 


was the case in the Pheemcian cities of Thapsus and | 


Carthage The enormous number of 24,000 men are 
said to have had lodging in the walls of the Carthaginian 
Acropohs (Appianus of Alexandria, “Hist. Rom,” i. 
p. 220), and recent discoveries have shown that this 
statement may very possibly have been no exaggeration. 
“"gre than a third of the whole Acropolis of Tiryns 

ied by the palace of its ruler—a very compli- 

waved. designed with much architectural skull, 
886 vowing complete umformity of design combined 
~~" "wery distinct adaptation to a clearly defined 
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are @ great many, on this side appear to have been two 
stones high. traces of the sta:rcase still exist. 

Though a separate group of apartments appears to 
have been provided for the women, yet they were by no 
means shut off from ready access either to the outer world, 
or to the men’s part of the house, There are at least 
three ways by which the wc men’s rooms cauld be reached ! 
one fram the side of the outer propyleum, another 
through the court of the men, and lastly a long 
leads round the back of the men’s hall to the long 
of rock-cut steps leading down to the postern in the semi- 
circular bastion. Another door at a higher level gave 
direct communication between the hall of the men and 
the apartments of the women. 

The walls of this palace were built of hea Birt 
stone betided in clay up toa herght of about 2 above 
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the nd: the rest of the wall was of sun-dried trick ; | form was used for the nmin drains, while branche 
the le was then covered inside and out with which led to it were of pipes square in heed cad! 
coxts of stucco made, of lime mixed with sand, gravel, and | length of clay pipe being narrowed at one end s0 ast 
broken pottery, a mixture which set nearly as hard as | fit closely into the next. AH the open courts wete we. 
stone, axd must have been a most perfect protection even leaped concret¢, which was laid so as to fall to a sur 
on the stormiest weather Finally, where the stucco was gully, down which the rain-water ae a 
to be a thin coat of pure lime was applied asa} ac then into the main stone drain, and se 
: for the colours, which consisted of red, yellow, | a of cisterns, where it was stored for use during 
wead‘brown ochres, with charcoal-black and lme-white ; ¢ 
euderer’ blue and n smai# or pigments, made af: uch manual] skill and variety of tools were wee. 
giass these colours were of the moet ¢ by the masons who the stones for this baildia® 
darable sort, and could be a as appears to have [ Poimted hammers were used for the rough work; ‘agi 


been done at Tiryns, on freshly-laid stucco—troe /resce. 
The parted decorations are of the very highest interest, 
aed very characteristic examples of primitive which 
show strovig traces of Egyptian or Phoenician in ce. 
Seams of these wall-paintings are evidently copied from 
untilie-patterns, and, though rudely executed, have much 
true decorative value Woven stuffs such as were made 
in Egypt are imitated by the painter, and even the fringes 
are ca y copied. Other pictures, of which only frag- 
ments remain, had large figures of ammals or men with 
wide-spreadin wings, the feathers of which are painted 
ia alternating colours in a vety brilhant and skilful way. 
These show strong signs of Phoenician influence. The 
most remarkable.and best preserved of all is a picture of 
2 bull gafopmg at full speed, on whose back a man is 
riding in an acrobatic sort of way, holding on by one of 
the’bul’s horns The whole 1s painted with much vigour, 
and with a rapid sweeping touch of the brush, which 
shows considerable practice and skill on the part of the 
r 


Some parts of the palace were evidently decorated in a 
mich more magnificent and costly way—that 1s, the walls 
were lined with wooden boarding, and on this were nailed 
plates of gilt bronze beaten into repoussé rehefy—very 
similar probably in style to the ninth century gates of 
Shalmaneser II, now in the British Museum, and other 
bronze reliefs found at Olympia Many smai! fragments 
of these gut metal linings were found in the burnt debris 
of the palace ; and there ts little doubt that the wooden 
columns in the hall and its portico must once have been 
cased with similar metal sheathing very hike the bronze- 
cased wooden column which was found some years ago 
among the ruins of Khorsabad. 

Nothing could exceed the splendour of this mode of 
ie os SE surface rao with . 
seaming reliefs would appear one mass of shining gold, 
and we know now that he gold and silver walls of the 
Homeric ce of Alcinous were not merely the offspring 
of a s fancy Fragments were discovered by Dr. 

of another extremely sumptuous method of 
architectural decoration—a frieze about 20 inches deep 
sculptured in alabaster with a nch and minutely worked 
pattern of rosettes and geometrically treated flowers, 
thickly studded with carefully cut bits of jewel-like trans- 
rent blue paste or glass, The effect of these deep-blue 
jewels flashing hight from the contrasting creamy white of 
the alabaster must have given a most striking effect to 
the room which was adorned in so costly a way, especially 
if the wall below the frieze were one of those which were 
coated with the gold reliefs 

Nor was the colour confined to the walls. even the 
floors were decorated with simple patterns in brilliant 
blue and red, applied after the serge had been indicated 
by Imes incised on the surface. ese floors were made 
of strong lime and gravel concrete carefully laid in three 
or four layers, each of finer material than the one below 
—a method exactly similar to that descnbed by Vitruvius 
and used so skilfully by the Roman buniders 

A very interesting point about the Tirynthian palace 
i od of drainage, 


is its very careful 1 ly with neat 
Sad ay dran-ipes and party wy ge calor balk 


‘chiseis for the ashlar stone. the large 
various doorways wére cut with a saw, with 
tminst have been used, as its marks show that each 
of the saw cut a considerable depth into the stone. Hol 
low drills set with some kind of hard jewel were also use 
here m many of the drill-holes used to fix the pegs 6 
dowels of the wood-work above, the stone stump of th 
core still exists, showing that a tubular, and not a soli 
drill was used. Some of the large quoins or angle block, 
were quarried thus—four drill-holes were sunk at the fou 
corners of the future block, and then saw-cuts were madt 
from hole to hole. 

This use of tubular jewelled drills, which has recenth 
been introduced with such effect into modern methods 
engineering, dates from a very early penod. As M- 
Flinders Petrie has pointed out, jewelled drills, both solic 
and tubular, were used in Egypt as early as 4000 year 
before Christ, especiaJly in the working of the very re 
fractory granites, basalts, and porphyries, which ni 
unaided metal! tools could passibly have cut. That jewel: 

fized in the rim of the metal tube were used, and no 
merely loose corundum or emery-powder, is shown by thi 
fact that the scratch from a single projecting jewel ca. 
often be traced continuously round the spiral marking 
on the insides of the drill-holes 

It 1s not, however, only the mere technical details a} 
the workmanship of ths Tirynthian palace that bea 
strong witness to its early date, but also the methods ¢ 
construction—the walls of sun-baked bricks set on a foot 
ing of stuccoed rubble, the use of wood instead of ston 
for the columns, and the magnificence of the walls line 
with plates of bronze, refoussé and gilt. 

Finally, nothing can be clearer than the evidence sup 
pled by the sem:-Oriental style of the wall-paintings, anc 
the distinctly archaic character of the delicately sculp 
tured alabaster fneze, studded with gem-hke pieces c 
blue xvavop—exactly as was once the case with thi 
central row of spirals in the well-known architrave fron 
the doorway of the “ Treasury of Atreus” in the Britist 
Museum, the remote antiquity of which 1s disputed b: 
no one. In fact the methods of execution, the system ¢ 
its construction, and the style of its decoration all com 
bine to show that we owe to Dr Schhemann and Dr 
Dorpfeld the discovery of an almost new phase of pre 
historic Greek art. J. H. M. 
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ON VARIATIONS OF THE CLIMATE IN TH. 
COURSE OF TIME! 


F we examine the meteorological charts of Norway w 
observe at once what a influence the sea ans 

the mountains exerctse over the climate m various parts 
Nearly all the climatological lines run more or 
the shape of the coast, so that we encounter far greate 
vanation when proceeding from the centre coustward 

t The flowing 15 0 short abstract a 
the Immigration of the Norwegian Flora 
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; than from eonth to north. in keeping with the same are 
' theupasiasinns of the flora. 


. Fie plants of Norway may be divided into certam 
growps ef species, the species belonging to the same 
group having a somewhat similar extension, whilst each 
of these groups of species is confined to special climato- 
logical conditions, and is only found in those parts where 
such prevail, The Norwegian flora is in the main mono- 
tonous, On the mountains large areas are covered with 
only a few lichens, mosses, and heather, or copses of 
dwarf birch, juniper, and willows ; lower down the forests 
are formed of birch, fir, and spruce, and have a monoto- 
nous flora, viz., heather and I:chen in the fir forests, 
“blue” berries and a few kinds of moss in the spruce 
forests, whilst the west coast 1s covered with heather, 
and the numerous marshes with a vegetation, poor in 
species, of a few mosses and Carices. 

But in spite of this general monotony of the flora of 
the mountain wastes, with their grayish-yellow I:chens, 

yish-green and green copses of willows or dwarf 
itch, thtre are certain places, particularly on slaty ground, 
where a rich vegetation may be found. It consists of 
small perennial plants some inches in height, and which 
are particularly distinguished by their copiousness of 
flowers, which are very large in proportion to the size of 
the plant, and have very pure and lovely colours Outside 
Norway we also encounter these plants mn Arctic regions, 
and the Alpine flora of these slaty tracts is therefore of 
Arctic character. But not all slate mountains have such 
a varying flora. The coast climate is, in consequence of 
the mild winters, when the temperature frequently changes, 
destructive to these plants, which shoot at a very low 
degree of heat. It is for this reason that, when we mark 
those places on the map which have a rich Alpine flora, 
they le scattered as oases over the land with great 
spaces between them, but always sheltered from the sca- 
winds, z¢ on the east or north-east side of the highest 
mountains and greatest glaciers, which act as barriers 
against the mild climate of the coast In these places 
the botanist may fancy himself transfered to Spitzbergen 
or North Greenland , he finds the principal plants en- 
countered there, and if we follow the Arctic flora to 
Spitzbergen we find that here also it shuns the sea, and 
is most copious in the bottom of the fjords. 

In the lower districts, sheltered from the open sea, we 
find in favourable spots another group of plants which 
also shun the coast, and which thrive on loose slates and 
warm hmestone cliffs, or in screes of different kinds of 
rock, under precipitous mountains, facing the sun. These 
screes are generally full of bare boulders at the bottom, 
but in the finer debris higher up grows a wreath of green 
underwood, formed of tender deciduous trees and shrubs, 
hazel, elm, lime, maple, dog-roses, Surdus Aria, Prunus 
avium, wild apple, &c, as well as a number of highly- 
scented Labiata, several Papilionacee, grasses, and a 
great number of other plants, together forming that part 
of the Norwegian Jowland flora which shuns the open sea- 
coast, and prefers the fyords and the sunny valleys But 
even this flora has a scattered extension. It 1s richest in 
the tracts around Christiania, and becomes poorer west- 
wards along the coast, disappearing almost entirely on 
the coasts of the province of Bergen , but at the bottom 
of the Sogne and Hardanger, and along the Throndhjem 
fjords we find the same flora, and that in spite of these 
parts being entrely ted by enormous mountains. 

Near the open sea the flora becomes poorer in species, 
mect.of those characteristic of the interior disappearing, 
whilst their number is not by far made up by those be- 
lenging to the coast. Here we shall only name a few of 
the coast plants, such as the holly, the ivy, and the foxglove, 
wiiiigt in place of the Primula veris of East Norway we 

: acawlis of thewest coast. In the woodless 

Beige ; She coast'the heather predominates, and besides 

eee OF common ope we find two other species. 
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This group ef plants belongs exclusively to the south and ., 
west ae and is hardly found north of the Throndhjeth - 
fyord. ‘Most of its species are not found near Christiania, 
but they conppest in the south of Sweden. Some, how- 
ever, are in Scandinavia only found on the west coast of 
Norway, and we must travel to the Faroe Islands, 
Scotland, England, and Belgium to re-encoster them, 

We have thus seen that the Norwegian flora consists of 
groups of 1es which make different demands as ta. 
climate. If we were to colour a map according to the 
places where certain groups are most copious, we should’ , 
at once discover that they had a scattered distribution. | 
We should find the same colour here and th in, 
smaller or larger patches, but those of the same 
would be separated by great spaces of a different tint. 

At one time botanists were satisfied with explaining the 
distribution of species through soil and climate, but as 
the study of their appearance proceeded it was discovered 
that there were great gaps in the extension of many. And 
these gaps were often so great that scientific men were 
obliged to resort to explaining the same by maintaining 
that such species were created in places far apart. But 
since the doctrine of the origin of species by descent has 
been accepted, such anexplanation musthbe rejected. There 
remains, therefore, only two ways in which to explain 
these things. Either wind, animals, or sea-currents are 
capable of carrying the seed of plants at once across such 
large areas that the gaps in the extension can be explained, 
by the means of cage ek at work at present, and there 
are even those who still believe that this 1s the case, In 
certain instances this explanation 1s indeed the only one 
possible, when, for instance, it concerns the flora and 
fauna of the oceanic islands which have never been con- 
nected with the great continents, and still have species 
more or less related to those of the mainland, But such 
a sudden migration is very improbable, and may even be 
dispensed with altogether, as we shall presently show, 
when it 1s necessary to explain such gaps In the extension 
of whole groups of species as those we have pointed ont 
above in the flora of Norway 

We have, besides, another explanation of this problem, 
first advanced by Mr. Edward Forbes, who maintained, 
in common with most modern botanists, that the climatic 
variations of the past are reflected tn the fauna and flora 
of the present. He was, we believe, the first savant who 
demonstrated that the Glacial Age has left its distinct 
mark on the flora of the present day Arctic species are 
found on mountains in temperate climates. Du the 
Glacial Age these species grew in the plains at lower 
latitudes, but as the climate became milder they receded 
gradually to the far north and the high mountains, In 
the warm plains they had to give way to the new immi- 
grants, and this is the reason of our discovering byper- 
borean plants on the mountains of Europe. 

If now we were to apply this explanation to the scat- 
tered extension of the species in Norway, we must bear 
in mind that the distances here are smaller, although at 
times there are several degrees of latitude between the 
places where the same appear We must, therefore, see 
if an acceptable eaplanation of the extension of the Nor- 
wegian flora can be made by means of geology, and if 
the same be supported by other circumstances. 

It 1s not long since, geologically speaking, that the 
Scandinavian peninsula was covered with an inland ice, 
stretching right out to sea, above which only rae 4 
mountain-tops rose, like the “ nunataks ” in Greenland, 
is evident that the majority of the present flora could sict 
egeiaen in poreey é but coc dip venir : older than 
the Glacial Age, which is concluarvely pro hg coger 
from the same being found in coal strata older than that. 

riod. Thus yew, fir, and spruce, hazel, willow, &c., have 

found in old peat-bogs of England and Switzerland, 
for instance, which are covered by the bottom moraine , 
of the inland ice. The present Normegian flora, thang 
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fore, ranst have lived in other countries which were free 


from dewdaring the Glacial Age, and immigrated to Norway 
as the:ciimate became milder and the ice receded. This 
is the, season of Scandinavia having no pecuharly charac- 
teristic species, drcanse the flora has immuigraicd from out- 
stde.citimtrécd; and the tense £3 so short since tt settled sn the 
lLowumbrry that tt has not yet had time to produce new spettes. 
if we now apply the geological theory of explana- 
tion sc tra rc nag to the sigan ape that the ak 
migration e during repeated changes in the 
climate. After several rican of years with a severer 
climate which favoured the 1m 
northern and eastern species, other thousands of years 
followed with a milder chmate. Dumng this period 
fresh immigrants came from the south and south-west, 
ing the older flora to retreat In this manner the 
climate rust have changed several times since the Glacial 
Age, and the distribution of the plants must have changed 
in accordance therewith The penods of variation are 
reflected in the present flora, and it 1s the former which 
have led to the oT gaps in the extensron of coast as 
weil as inland plants. The sunny screes, the slate dis- 
tricts, and the moist coast tracts are asylums where the 
different fioras have found refuge In the intermediary 
parts they have been dislodged by the newcomers. But 
certais, species, being indifferent to the variations, ex- 
tended constantly, at the expense of others, awd thzs ts 
the reason of the Norwegzan flora being so monotonous. 
In order to test the accuracy of this assertion we shall 
first turn to the peat-bogs and examine their structure 
We shall, for comparison’s sake, also examine the Danish 
—: which are well known from the researches of Prof 


In the forest and mountain districts of Norway there 
are imnumerable marshes _In the forest distncts most of 
them are now comparatively dry, the heather and wood 
covering parts of the bog, and on the surface of the latter 
tumy mossy knoills are often found, in the middle of which 
stands the old stump of a tree. An examination of the 
structure of the peat lay ers—which 1s easily made with a 

ows that previous to the present time, when the 
surface 1s generally more or Jess dry, there was a period 
when the bog was much more watery Under the present 
conditiens the growth of the peat 1s arrested, at all events 
pet A ase But just below the hchen and heather- 
c surface we find on boring a pure, unmixed white 
moss (Sphagnum). It is this moss in particular which 
has formed the peat in the Norwegian bogs; and in the 
upper layers—only one or two feet from the surface— 
fhat maplements from the Stone Age are often found. 
At the period this upper layer of Sphagnum va; formed 
the bogs were woodless because they were too watery. 
We ste, therefore, that the peat in these bogs has not 
wh very much within histoncal times, and that the 
er of stumps of trees, which are found on the surface 
in the knolis, indicates an arrest of the growth of the 
the duration of which may probably be measured 
te eae hundreds, perhaps by thousands, of years It 
might be that the present drier state of the bogs 
was to the circumstance that the peat had 
grown so ugh that the moisture had run off. But this 13 
not an ac explanation, because if we bore deeper 
in the peat we find that the oldest bogs are built of four 
layers of peat, and between these stand three layers af 
stumps, so that these begs are for the fourth time covered 
with trees since they began to form. And as most of 
the begs, if net all, are at present drier than they were 
before, te theory of merely Jocal vanations of the 
moistareis also insufficient to explain the phenomena. 
it remains, therefore, only to assume that pertocds vA 
and. ut hawe aliernated during ages. he peat Jayers 
generally belong to the latter, and the stump layers speak 
periods, when the bog was c with trees. 
these four jayers of peat, which in some places 
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measure upwards of twenty-six feet in chidkness, asly the 
two youngest inclose, as far as the researches in 

go to show, remains of fohferous trees. sensitive to": 
And this justifies the assumption that they corres + 
the four layers whith Steenstrup has shown m 

of Denmark, and which appear Ike geological. stratwwith 
distinct fossils, viz, the aspen, the fir, the coal, and the 
black alder. This comparison of the peat’ extn of 
Norway and Denmark 1s further supperted by cir» 
cumstance that layers of stumps are also found in the 
Danish bogs, and here, too, they stand between the:pert: 
Jayers of the various periods They indicate long peri 
during which also the Danish bogs were dry partly 
covered with forests when the peat ceased to grow But 
during these dry times the flora was changed through the 
immigration of new species, and when a wet time 

set in, it was other trees which grew around the bogs, and 
which yeh their boughs, leaves, and frunts over the 
watery , and the remains of which were buned by 
the growing layers of peat. 

In this manner the structure of the peat confirms the 
conclusion to which the distribution of the flora pointed, 
and 1f we take the fossil plants and marine shells to cur 
aid we may explain the gaps in the extension of the species 
without assuming long transports of seed. 

In the freshwater clay of Scania and Seeland, Prof. 
Nathorst has discovered numerous remnants of Arctic 
plants This clay hes dclow the peat. When it was 
deposited in the cavities of the old bottom moraines of 
the inland 1ce, not only the dwarf birch, but even hyper- 
borean plants, such as the Arctic Se/zx pofaris and others, 
flourished in the southernmost parts of Scandinavia: 
therefore the Arctic flora was the first which immigrated 
into Scandinama, it entered whilst the climate was very 
severe, but the climate became milder and more most, the 
peat began to form , then the aspen and birch entered, and, 
later on, under varying conditions of moisture, the fir and 
the spruce, with the flora of the mountains and forest giens, 
a series of species which have not yet been mentioned, viz. 
Mulgedium and Aconitum, many great ferns and grasses, 
wood-geraniums, and lychnis, &c But the climate be- 
came warmer and warmer, and finally the folferous 
trees, more sensitive to cold, entered, viz_ the hazel, the 
lime, the ash, the oak, the maple, and a number of others 
from warmer regions In the province of Bohus quanti- 
ties of stones of sweet cherries are found in many places, 
in peat, where this tree 1s now extinct ; and in the Nor- 
wegian peat-bogs hazel-nuts are very frequent in a certain 
layer, not only in the imtenor of the great coniferous 
forests, where not a single hazel-tree 15 found, but even in 
the heathery, woodless coast-lands __ It will, therefore, be 
seen that the hazel and the sweet cherry were very 
plentiful, and from this we may justly conclude that the 
trees, and shrubs, and herbs which thrive in their come 
pany were also once far more plentiful than at present. 
ft fs this flora winch has found an asylun is the absve- 
mentioned screes. 

Following the period when Southern Norway was 
covered with foliferous forests to a far greater extent than 
now came a warm and moist one, in which the peat 
again began to grow. At that time the coast oak 
(Quercus sesstliflora) was far mere frequent than at 
present, judging by the evidence of the peat-bogs, and at 
that time, the shell deposits inform us (as shown by Prof. 
M. Sars), the present marine animals of the west coast were 
found in the Christiania fjord. ad there 13 every reason to 
assume that the present flora of the west coast t 
thither at that period from: the south of Sweden along the 
Christianta fjord to the west coast, 

New changes again set in, with new immigrants, and 


finally came the present age with its ively dry 
chante: But all these events are prehistaric, as is 


by the stone implements lying in the uppermest .paat- 
lever: close under the surface. : 


+ 
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~ . Phos, thedemains of plants and animals in clay, peat, 
end abel deposits inform us that the gape tn the extenston 
af the species in Norway may be explained by the varying 
 geetats af times long gone by. 

‘ @mce the Glacial Age the relation between sea and 
fand im Norway has changed. Formerly the sea was in 
Some places upwards of 600 feet higher than at present ' 

The clay at that time deposited on the sea-bottom, and 
the shell deposits formed near the shore, contain, as Profs. 
M. Sars and Kyerulf have taught us, remains of Arctic 
ammials even in the southernmost parts of the country 

is a difference of opinion between savants whether 
this alteration of the shore-line 1s due to a rising of the 
land or the sinking of the sea, or to both. There 1s 
further some dispute about the manner in which the level 
became altered, some maintaming that it took place 
suddenly at intervals, whilst others believe that it 1s the 
result of 2 gradual and centinuous process The marks 
left:by the sea seem at first glance to corroborate the first 
of these theories Thus, in the lower parts of our valleys 
we find along the river-courses terraces of sand, pebbles, 
and clay, one behind and above the other nght up to the 
highest old shore-line. The terraces, of which Kyerulf, 
Pe cone amongst others, has given us particulars, 
ave an even surface and a steep declivity outwards 
against the mouth of the valley They contain some- 
times remains of sca annals Vader a higher level of 
the sea the river carnei down sand and gravel to its 
mouth, just as in the present day banks and bars arc 
formed at the estuary of our rivers And the terraces 
seem to indicate that the changes in the level were broken 
riods of rest During the latter the river had time 
to form a bank, which rose comparatively rapidly , the 
next period of rest gave occasion to the formation of 
another terrace, and soon. But this theory has to com- 
bat many obstacles, because the terraces le often, as 
Prof. Sexe has shown, even in valleys situated near each 
other, af different elevations The professor ts of opinion 
that step-hke terraces may be formed even under a 
gradual and steady rising, if the carrying-power of the 
river 1s subjected to changes Ou theory may therefore 
robably also be applicable for explaiinz the terraces, 
cause, if long periods with milder climate hay e alternatcd 
with others whose climate was more severe, 1t 1s evident 
that the volume of water, and thus the carrving-power of 
the current, may have altered Perhaps the rivers have 
at certain times carned down floating ice, at others not, 
and the thaw in the spring must have increased the 
carrying-power Wecan thus understand why the cor- 
responding terraces in valleys near each other do not 
always he at the same elevation. Their riers differ in 
size, and when the carrying-power diminishes a big mver 
will retain the strength to form a terrace longer than a 
small one. 

Besides these terraces, which are particularly con- 
Spicuous in the short steep valleys on the west coast of 

erway, and on account of their regularity must excite 
the admiration of every one who sees them, there are 
other equally striking maiks of the old sea-levels, viz 
the so-called “ Strandlinjer ”-—shore-lnes~—which are 
known chiefly through the researches of Prof. Mohn 
and Dr. Karl Pettersen 

_ When travelling through the fjords and sounds, par- 
ticularly in Northern Norway, one sees here and there 
horizontal lines drawn along the mountain-sides, some- 
times several hundred feet above the sea They are not 
always equally marked, but appear often remarkably 
clear; sometimes they look like roads or railway-lines 
They are always horizontal, or nearly so, and must, 


-~— -«> @ the peatin the parts which were formerly below the sea 
enbes WH oe height above its surface, because the format on of the 

tong before the lowcat-lying parts had risen above the surface 

7 plants found ta the var.ous peat layers we may there- 
tore tearahow the Norwegian flora was composed during the various phases 
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therefore, be remains of an old sea-shore. -Often. 
two lines are seen running one above the 
other in the same ; and on closer inspection 
it will be» discov that they are hollowed out of 
the rock itself. They have a surface sometimes many 
feet broad, and are bounded behind by a more or less 
steep mountain-wall, forming thus horizontal incisions 
inthe same. The shore-lines have also been brought to 
prove that the rising was broken by periods of rest, durt 
which the sea had time to hollow out the rock ; but I ain 
of opinion that they could be Thboset too, under a gradual 
rising, tf the climate be subjected ok eget changes. 
The shore lines belong to the northern parts of the 
country and the deep fjords, where the winter cold rs 
more severe, and they are only found in districts where 
there isatide. They seem to have been blasted ont by 
the influence of the cold At high tide the sea-water fil 
the holes and fissures in the rock, and when the tide 
recedes it 1s leftin the same In severe winters the water 
will freeze, and thus burst the rock. During the rising of 
the land, shore-hnes will be broken out in this manner, as 
long as the erosion 1s able to keep pace with the rising. 
When the climate becomes milder, a time will come when 
the erosion 1s unable to continue. Then the shore-lines 
will be lifted up above the level of the sea, and out of 
the reach of the blasting influence of the water. If next, 
after thousands of years, when the land has aps risen 
fifty or a hundred feet, a period follows with a severer 
climate, a new shore-line 1s formed below the former. 
The shell-banks, too (ze deposits of shells of marine 
animals living in shallow water near the shore) Ite, as 
Kyjerulf has shown, in the Christiania fjord at different 
| levels, the oldest at heights of from 540 to 350 feet, and the 
| youngest between 200 and §0 feet above the present level 
| of the sea. But between 350 and 200 feet none has been 
found, In the neighbouring Swedish province of Bohus 
| they are found at al] elevations, even between 350 and 
200 feet, and it must therefore be assumed that local 
causes, a8, for instance, the ice formation in the more 


; closed Christiania fjord, destroyed the shell-banks when 


they reached the shore-line, at a period when the land lay 
350 to 200 feet lower m relation to the sea than at present. 
According to the evidence of the peat-bogs, there 1s reason 
to believe that this part of the rising occurred under a 
more sevére cliinate 

It 1s therefore seen that all the facts which have been 
advanced in order to prove that the rising was broken by 
periods of rest may be easily explained, 2f we assume 
that the land rose gradually and steadily under pertods 
alternatiug with milder and severer chinates. 

The University, Christiania A. BLYTT 


(To be continued.) 





HYPERTRICHOSIS 


THINK all naturalists, and anthropologists in par- 
ticular, will be interested in the case; of human 


hy pertrichosis now on view at the Egyptian Hall, Picca- 
dilly, I myself spent two hours with them on Saturday 
last. 


This family of hairy people have been at the Court of 
Burmah for four generations Crawfurd saw Mahphoon, 
the old woman now exhibited, an infant in 1827; the 
family was described by Col Yule in his narrative of a 
Mission to the Court of Ava mn 1855. 

It 1s singular that the hypertrichosis of Mahphoon’s 
grandparent should be continued not only to herself but 
to her son, Moung Phoset, also exhibited, iaasmuch a 
one of the parents has always been an ordinary com 
paratively hairless Burman, so far as the face and body 
are concemed 

Mahphoon 1s new an old blind woman, but very lively, 
full of fun, and an inveterate chewer of betel; her face 
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wad pare-are entirely covered with hair, 
“on the nose. Her M Phoset, is more hairy on 
the face and ears than probably her locks are 
wenwhat thinned by age—his forehead is densely clothed 
with hair, which, when combed over his face, entirely 
hides his features, the hair beg 124 inches in length ; 
he parts it over the eyebrows and passes it behind his 
ears; it 1s also very Jong on the nose, and being parted 
in the middle and falhag over the cheeks gives his face a 
mast remarkable resemblance to that of a Skye terrier. 
The suggestion was so strong on my mind that I could 
scarcely divest myself of the canine idea. 
_ The whole of his body is clothed with soft hair some 
inches in =e but I am informed that he has usuall 
had this cut from time to time, so that its natural len 
is not arerene The hair of Moung Phoset and of his 
mother Mahphoon 1s very soft and wavy, of a brown 
colour, and utterly unhke the coarse black hair of the 
ordinary Burman. i 

Capt. Paperno, who obtained them, and has been 
fifteen years in Burmah, informs me that the dentition of 
all these hairy people has been imperfect, whilst their 
less hairy brethren and sisters hase had perfect teeth. 

I have examined a cast of Moung Phoset’s mouth, In 
the upper jaw he has but two canines and two large 
mncisors, in the lower jaw two canines and four small 
incisors ; the premolar and molar teeth are quite absent. 

A nephew of Mahphoon, who is exhibited with them, 
has the appearance of an ordinary Burman only. 

I believe that :t 1s owing to the enterprise of Mr 
Farini that we are enabled to see this singular family in 
London. 

They are both far more hairy than Krao, who was 
exhjbited 1n London some time since, and 1s now at 
Paris m good health; she was obtained from a district 
east of Burmah, and north of Siam; the features of the 
Burman family are so obscured by hair that I could not 
ascertain whether there was any resemblance to those of 
Krao, nor even whether they were Mongoloid 

Moung Phoset has been well educated, writes fluently 
in the Burman character and language, and possesses 
considerable power in the delineation of objects; hike 
many Burmans he 1s tattooed from below the waist to 
above the knees 

I have seen a photograph of a brother of Mahphoon 
now dead; he was quite as hairy as his sister, but the 
ee did not, I understand, extend to the whole of 


- J. JENNER WFIR 
Chirbury, Beckenham, Kent 


larly thick 


NOTES 


PREPARATIONS are being made by Parisian men of science 
for the celebration of the rooth anniversary of the birth of M 
Chevreul, on August 31 next. 


A REGULATION as old as the French Academy of Sciences 
has just been brohen through mn Pans Women have hitherto 
been excluded from the sittings of the Academy, but at the 
meeting of the 28th ult. the interdiction was raised in favour of 
Mdlle. Sophie Kowlewska, Professor of Mathematics at the 
University of Stockholm, and daughter of the eminent palzon- 
tologist. Admiral Junen de Ia Graviére, who presided, 
welcomed her in graceful terms, and said that her presence 
should be a cause of pride and pleasure, not only to the mathe- 
maticians present, but to the whole Academy. As she 
entered, the whole of the members rose to salute her. She took 
her place between Gen. Fave and M Chevreul. 


ACCORDING to official decree, the Tokio University and the 
College of Engineering having been amalgamated into 
the Iniperial University of Japan, they now cease to exist. The 
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new University comprises five, colleges or sections: Saw F 
{3) Medicine; (3) Engineering; (4) Literature 5 (5}-0belor, 
Each of these, as well as the whole institution, is placed waiters 
Japanese director, The director of the Science College 46 Pot, 
Dairoku Kikuchi, a Cambndge Wraagler, and the same geutie- 
man is acting for the present as head of the Engineering ‘College 
also. The large and spleudid buildings erected for the Zagtseer- 
ing College—the finest pile of European edifices ia 
it 1s said, be used in future as a school for the children of 
nobles. 
Herr FENNEMA, a mining engineer at [Buitenzorg, in Ja¥a, 
has made some observations on the recent volcanic eruptions in 
that island which are of interest as setting at rest a matter’ on 
which some doubt has existed. On the authority of Junghuhn, 
the general belief has been that in historic times all the voleances 
of Java (and of Sumatra it may be added) had thrown ont solid 
matter only, and never those streams of lava which are so cha- 
racteristic of most eruptions. But a careful examination of 
Smeru and Lemongau during the catastrophe of April last year 
shows that this notion must be abandoned as incorrect. The 
former 1s not only the highest but also the steepest in Java. 
From 700 to 1400 metres the slope 1s about 6°, up to 21006 it is 
20°, and from 2100 to 3671 metres it 18 more than jo”. For a 
considerable way from the summuat the striking cone consists 
wholly of the detritus thrown out regularly by the almost unin 
terrupted activity of the crater Up to April 1885 the existence 
of torrents of lava was unknown On the t2th-13th of that 
month a stream appeared on the south-eastern side, and forced 
the residents on the plantations lower down to fly. The stream 
increased for several days, until it reached a height on the 
mountain side of about 2100 metres from the level of the sea, 
The loss of life was due to the avalanche of stones sent dewn 
the steep sides of the mountatn by the stream. Similarly, at 
the same time, Lemongau threw out a lava stream, but there 
was a curious difference between this and the one issuing from 
Smeru—the latter was andesitic in its character, while the formes 
was ba altic 


We have received from Mr. Henry Farrar, 6, Hanway 
Street, W , photographs, seven in number, selected from 
a very extensive collection taken by a native of India, 
Lala Deen Diyal ne consists of the whole view of the 
rapids of Chichas watcrfall, near Reira, which are 400 feet 
deep, another, a mver view at Indore The photographs 
themselves are exquisite, in looking at some of them one 
might imagine one’s self in the tropics surrounded by the 
wonderful vegetation of that region. ‘lhe tone of them w very 
fine, especially 1n the one ‘Channel below the Keul: waterfall, 
near Retra,” the velvety appearance of the vegetation on the hill 
sides ts in strong contrast with the sharp and clear detail of the 
white and waterworn ‘tones in the river bed. To the various 
lovers of nature as well as students of art and aschseology a 
possibility of getting quite perfect photographs of the natural 
and artystic wealth of India at a low price should be very 
welcome 


IT is stated that the explorations for coal conducted by Dr. 
Warth in the Salt Range in the Punjab have proved so satis- 
factory that the Government 18 pow arranging for the practical 
working of the seams. Dr. Warth estimates that over one millen 
tons are underlying the plateau at Dundote. The coal de not of 
the first quality. Jt contains iron pyrites and is very friable, 
but it is believed that it will be very useful for the North-Western 
railways. 

Wa have received several communications relating to ‘the 
letter signed ‘'P.” in Natur for May 27, p. 76, on *' Male 
Animals and ther Progeny.” Mr. Arthur Nivols has-noticed 
severa] times & common cock marshalling a beood of chicky 
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upiood for them, calling them togetfter on the ‘approach 
ieideinger; afil-even “brooding” them at night. A case was 
commenonicated to him a few years since by Dr. James Gale, in 
itidh qtuteey cock mcubated six fow!'s eggs during the whole 
Merked, eyecessfally producing three chickens, and continuing to 
#teat them with all the care of a hen. The hen turkey with 
wthich he had been mated was unfortunate in her brood, and 
this circumstance appears to have impelied him to take possession 
of the fowl’s eggs. Besides the fact that in a considerable 
number of species the male not only takes his turn at incubation, 
hot continues, equally with the female, to feed the young after 
they have left the nest, we have the case of the male emu, who 
performs the task of mcubation alone. The male ostrich, too, 
ag observed in a semi-domestic state, undertakes a large, and 
sometimes it would seem the entire, share of nidification, When 
the pair of Aptenx in the Zoological Gardens nested, the male 
alone sat assiduously during fifteen weeks on the two eggs, 
which, however, proved infertile. A correspondent from Melks- 
ham also records a case in which a bantam cock brought up a 
brood of chickens, the mother having died when they were two 
days old, Mr. Hyde Clarke quotes instances of similar care 
bestowed by male dogs and cats in Turkey on the young. 


THx curious case of the emu 1s described in a letter from Mr 
Alfred Bennett, who had an opportumty of watching the habits 
of this bird, which was, during several seasons, successfully bred 
by his father in Surrey. The hen bird, says Mr. Bennett, begins 
to lay about the end of October or beginmng of November, 
and as each brood consists of twenty eggs or more, lard at inter- 
vals of two days, the process takes about six weeks. Before it 
3s completed, the cock bird begins to sit. The eggs laid subse- 
quently are deposited by the hen by the side of her mate, who 
puts out his foot and draws them under him. As soon as the 
eggs begin to hatch it 18 necessary to isolate the hen, as she 
fights furiously with her mate, and would to all appearance kill 
the chicks if she were allowed to get at them. The whole of 
the tending of the young 1s performed by the male bird 


AN opah, or king-fish (Zeus Jena), which 1s an exceed- 
ingly rare fish, was recently captured off the Shetland Islands 
and brought to the Colomal and Indian Exhibition for inspec- 
tion The specimen, which is in perfect condition, measures 
about § feet in length, and weighs 160 pounds. The colours of 
the sides and back are dark green intermingled with gold and 
purple, while the indes are red. The opah seems to possess 
pecuhar migratory propensities, ‘being found at various parts, 
even in Eastern seas. The habits of this fish seem to be little 
known, but Mr W. August Carter, of the Colomal and Indsan 
Exhibition, states that, according to inquiries and investigations 
he has made, the opah varies its diet according to the locality it 
inhabits, and that when visiting the British Islands it feeds 
chiefly upon herrings and cuttlefish. 


In one of the Courts of the Coloma] and Indian Exhibition 
is a very fine raven, presented by the Maclaine of Lochbuie. 
This bird, on account of its sagacity, creates much amusement 
and interest amongst visitors, On being fed st ‘partakes of so 
much of the food as it requires, then hides the remamder in 
certain varts of its habitat beneath pieces of paper and other 
articles that happen to be about. As many as four hiding- 
places are made use of by the raven for storing its food, which 
it exhames when desirous of feeding. It 1s a curious fact that 
the raven only resorts to such stratagems when being watched 
by the public, at other times this sagacious bird consumes its 
meals in their entirety at one time. 


Taz siditions to the Zoological Society’s Gardens during the 
week include a Bonnet Monkey (Macacus sinicus) from 
‘pretented by Mr. Albert Thorne; a Macaque Monkey 
‘ilerecie épmemolguc) from Inde, presented by Mr. S. R. 


t & 





z 





NATURE 22s 


Hicks; a Prairie Wolf (Canis /atrans 9 ) from Winnipeg, pre- 
sented by Mr. Gerald F. Talbot ; s Common Fox (Casts vulpes), 
British, presented by Mr. A. Browning Priestley ; a Brown Bear 
(Ursus arctos) from Asia, presented by Capt. Asher Smith; a 
Stemn-bok Antelope (Netragus tragulus) from South Africa, 
presented by Mr. W. J. Robertson; two Violaceous Night 
Herons (Nycticorax violaceus) from South America, presented 
by Dr A, Boon, FVR.C.S ; a Mona Monkey (Cercopithecus 
mona) from West Afmca, a Grey Squirrel (Sciserus cinerrus) 
from North America, a Greater White-crested Cockatoo (Cacatua 
cristata) from Moluccas, deposited ; six ——- Sousliks (Spermo- 
philus ——), five American Flying Squirrels (Scesereptertss 
volucella) from North Amenca, two Glass Snakes (Psendopus 
pallast) from Dalmatia, purchased , two Mule Deer (Carsacess 
macrotis 2.2), a Yak (Poephagus grunnins 9), four Long- 
fronted Gerbilles (Geré:dius longifrons), bred in the Gardens, 














OUR ASTRONOMICAL COLUMN 


METHOD OF CORRECTING FOR DIFFERENTIAL REFRACTION 
IN DECLINATION —Mr McNeill, of the College of New Jersey, 
Pmnceton, has pubhshed in the A:tronomische Nachrichten, 
No. 2735, a method of correcting micrometer obdervations for 
refraction which was devised originally for the diagonal-square 
micrometer, but 1s appucetle also to the nng micrometer and 
others of the same class In this method the correction to the 
difference of declination 1s not determined separately, but the 
true difference 1s directly determined, the corrections peing 
applied to the logarithms in the course of the computation. Mr 
McNeill shows that if we apply the number given by 


Afx({tan*® ¢ sin? 7 + 1) 


to the logarithm of the half chord traversed by the staz, and 
the corresponding number deduced from 


Mnu(tan? ¢ cos? g + 1) 


to the logarithm of the apparent distance, measured on a circle 
of declination, from the point of reference in the micrometer, the 
result obtained will be the true distance corrected for refraction 
In the above expressions Af 1s the modulus of the common 
system of doparithinnd, « the constant of differential refraction, 
rd the true zenith distance, and g the parallactic angle. It is 
then only necessary to tabulate the expression 

Ma({tan? ¢ cos*(p — ¢) + x} 
with arguments g — g and ( adding subsidiary tables giving 
barometer and thermometer factors, in order to obtain the quan- 
tities required (by making £ alternately = 99° and = 0°} to correct 
the micrometer observations for differential refraction in dechna- 
tion This Mr McNeill has done, and hiy tables will doubtles: 
be of much use to observers using the class of micrometer to 
which the method 1s applicable. 


New MINOR PLANET —A new minor planet, No. 2§9, was 
discovered by Prof C Hi. F. Peters, Clinton, New York, on 
June 28. Minor plaret No 253 has been named Mathilde, 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 FULY 11-17 
(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on Fuly 11 
Sun ri h. 58m. ; souths, 12h. 5m. 12°6a. ; sets, 20h. 12m, ; 
i deel. “a oan. 22° 6’ No Sidereal Time at Sunset, 


1sh. 30m. ' 
Moon 'ithree days after First Quarter) rises, rsh. 49m. ; souths, 
2oh. 38m. ; sets, 1h. 22m." ; decl. on meridian, 15° 14’ 
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Planet Rises Souths Sets  Decl.on meridian 
h. m. h mm, h m, ee ;: 

Mercury ... 697 «. 33 5% «. 24 25 .. 17 ON, 
Venus... «0 132 ue 9 FO we IP .. 20 42 N, 
Mars .. .. OF 8 1. 37 2 ws 3256 ww £595. 
i asealae ve TOBE oe T1042 205 22 wo. «66 aa 
aturn . ... 3 we 1D 39 oe 9 a. 92 25 N. 
® Todicates that the setting is thar of the morning. > 
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Oceuttation of Star by the Moon (visible at Greenwich) 

- eorre 
jaly Star Mag. Disap Reap angles Ste 
; i mage 
2 h m h m a 4 
17» BAC 7097 ..6 . 3 44 4 55 130 323 
barwable Stars 
Star RA Deel 
U Cephei é 522 81 16N July 13 = 52 nm 
é eee oe ° wy ’ 

U Libree 14340. 17105 13s Mf 
@ Libree 14 54°9 8 4S >» +17, 22 14 m 
U Corons .. 15136) =33a 4 N » 15, 0 40m 
U Ophiach .. 17 10°8 1 20N >, 32, ¥ 26 wm 
x and at ante of 20 8 

ttarii 17404. 27.47%. . July 17, 2 OAT 
W Sagittarn 17§78 29358 » 16, 0 off 
U Sagittarn 18252 1912S » 16, 2 Om 
R Lyre 519 43 48N. » 13, At 
T Sagittarn 19 97 17105 oir (22; M 
R Sagittarn 19 100 19 30S oy 92, Mf 
& Cephei 22249 §7 5ON. » 15 3 OA 


4f signifies maximum , a minimum 


GEOGRAPHICAL NOTES 


Tux report published by Lieut von Nimptsch, of the German 
army, gives some very Interesting details of the journey he made 
with Herr Wolff, a traveller in the service of the Congo Free 
State, and which has resulted in the discovery of a river hhely 
to be of material value to traders with the Congo ‘The Congo, 
an its course from the south-east, makes a very wide bend to the 
north, and then descends again to the Atlantu a very luge 
tract of country being embraced in this curve Within this ts 
the Raver Kassai, which Lieut von Nimptsch regards as being 
“‘of even greater importance to commerce than the Congo itself ” 
Descnbing their journey he says that, as far ay Luebu, the 
Kassai flows through wide plains, well adapted for cultivation and 
pasturage, and forests of palms and gutta percha trecs. There 
are many villages on the banks, and the travellers met with 
preat civility in all of them save one, the inhabitants of which 
fled atthe approach ‘‘ One tribe,” adds Lieut von Nimptsch, 
“‘was remarkable for its joviality§ The natives accompamnted 
the steamer in their canoes, and when we could, organised 
dances and songs in our honour” ‘There » a great deal of 
ivory all along the Kassai, and large pieces of the finest quality 
were readily given in exchange for empty boxes and uns = They 
discovered several affluents of the Kassai, and they calculated that 
they were navigable fora distance of 250 miles‘ But the most 
impartant affivent, the report goes on to say, ‘15 that which 
Herr Wolff explored 10 the steamer Vorwarts during the months of 
February and March. He ascended this stream to a distance of 
430 leagues from tts mouth, and one of its northern affluents 
brought him to within a week’s march of Nyangwe He 
might have gone still further had his steamer not met with an 
accident, for there are no cataracts in this river All this net- 
work of navigable water, extending over more than 3000 miles, 
1s most admirable, and in future it will be possible to travel 
eastward from the Atlantic, reaching Nyangwé and then Lake 
Tangyuteka by leaving the Congo at the mouth of the Kassa, 
without bemg obliged to ascend the whole of the former stream, 


thus avoiding the Stanley Falls ” 


A TELRZGRAM from Zanzibar, of the joth ult., states that Dr. 
Fischer bad returned there. He has not succeeded in rescuing 
Herr Junker, the African traveller, who, when last heard of, 
was in the region north of Uganda 


A very interesting discussion which took place at the St 
Petersburg Society of Naturalists after the reading of a paper by 
Prof. Beketoff on the South Russian steppes as compared wit 
those of Hungary and Spain 1s now summed up in the Afemars 
of the Society (vol xxv. 2) The Russan steppes between the 
Prth and Don, although belonging to the great ‘‘steppe 
region” of Grisebach, differ, however, from the remainder of 
the inasmuch as they support agriculture without irriga- 

i y are akin, in this relation, tothe Hangarian pushias, 


tion. 
hve comparatively well watered, they belong more to Eu 
than ‘Asia, while those beyond the Don and the Volga bear a 
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traly Asiatic character. As to the disertor of Spain, they ai’ 
more akin to the deserts of Africa than to the steppes of «ither 
Central Asia or ; they have, however, some to 
those of Transcaucasia. As to the causes of the want of forests 
in the Russian steppes, Prof. Beketoff explained it by the ain 
cumstance that, bemng covered with salt-clays, after the 

from the sea, they were, first, inappropnate to the : 
forests. As the surface, however, fost by and by its salt 
became covered with grasses, masses of ruminants were attracted 
into the region, and these rammants prevented the appearance 
of trees, destroying them as soon as they gi grees ; the climate 
being most unfavourable for the spreading of forests, the ramin- 
ants were also an important factor in the prevention of thei 
appearance. The American buffaloes are an instance of 
the same influence. Dr. Woerkof fully confirmed the view 
taken by Prof. Beketoff, but pointed out that the burning 
of the steppes by man played also a most ap porate patt in 
the prevention of the appearance of forests. In America he 
was told of several instances where the trees began to grow as 
soon as the burning of prairies was ag. ho Cattle are surely 
a great enemy of appearing forests. The very dry season of 
1857 partly destroyed the cattle 11 Texas, and partly compelled 
to send it away to the mountains, and immediately the Aftagusta 
began to spread in the pramies, It had time to take root before 
the cattle were brought back, and now it grows freely. The 
same has been seen on the //anos of Venezuela, The continuous 
wars and requisitions have led to a notable diminution of cattle, 
and now we do not find the boundless steppes of former 
times , there are at least bosquets of trees Mr Jonas sup- 
poses that this change has even shghtly modified the chmate. 
Prof Sovyetoff supported the same views, pointing out that 
cattle are an enemy not only of forests, but also of the Man 
covering of the steppes He mentioned an instance of a lar, 
estate of 800,000 acres of virgin steppes in Taurida, where nearly 
half a million of sheep are grazing The grass vegetation on 
these steppes has become stnhingly poor, so that the cattle- 
owners calculate that for each sheep they must have 4‘6 acres of 
grazing land, 21 6 acrey for each head of horned cattle, and 27 
to 32 acres for each horse = [he black-earth soil, when contanu- 
ally trampled on by the sheep, hardens as well as a clay soi 
would harden, the soil ts thus no more aerated, and becomes 
unable to support a rich grass vegetation 


THe New York Times announces that Lieut Schwatka, the 
Arctic explorer, has accepted a comanssion from that paper to 
explore the southern coast of Alaska anito attempt an ascent 
of Mount St ELhas, the highest peak on the North American con- 
tinent Mr Wilham Libbey, Professor of Geography at Prince- 
ton College, has undertaken the charge of the scientific portion 
of the expedition, which left Port Townsend on the r4th inst. 


Tie three papers contained in the current number of the 
Pr ovadings of the Royal oe Soctety are of sxeepuoa 
value and interest. Mr James Wells describes the physical 
geography of Brazil in sts broad features, He shows that the 
idea fostered by most maps that Brazil 18 a very mountainous 
country 1s wholly erroneous, and that it 13 mainly a vast plateau, 
excayated into numerous valleys bv denudations, with relatively 
few purely mountain chains As shown by the map ‘accom- 
panying the paper, the four main physical features of the country 
are (1) the vast, low-lying, flat plains of the Amazons, and the 
flat, grassy plains of the Paraguay, (2) the elevated highlands 
that extend over the greater part of the empire; (3) the higher 
lands constituting the watersheds of the principal mvers; and 
(4) the groups of mountain ranges consisting of pnmitive rocks 
of purely upheaved strata Ms Wells then takes the three 
great hydrographic sections of Brazil, and treats of each in turn, 

{r, Hoste describes one of the many journeys which he made 
through South-Western China while residmg a5 agent at Chang- 
hing, the particular tage! selected beng one winch carried 
him over new ground A map which 1s appended shows the 
vast area covered by Mr. Hose in bis various journeys , 
out Sze-chuan, Yunnan, and Kweichow provinces, and the very 
interesting observations on trade, present and ¥G, In 
these regions show that his commercial duties have not been 
forgotten in the ardour of exploration. Mr. Bowne writes s 
paper on Diego Garcia, the principal of the Chagos Islands, 
which have recently recerved much attentoon on accoant of their 
position near the hed Sea reate to Anmralm. The writer 
visited this remote apat to study the fauna and flora, and to make 
a collection of the corals of this part of the Indian Ocean, 
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SUN AND STARS* 
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VIL. 
_. Ae of this lecture I have ventured to make a 
revision of'the classification which has been ted by Dr. 
tell you, with reference to this question of 


tl. © should 
dinasification, that Rutherford started it; then the German 
Prof. Zdéllner, recommended a certarm line of arrange- 
Thane which 3 had been adopted by Father Secchi. I 
sherwacds saw gro for axying that that haeof arrangement, 
or sequence, was.apparently a very just one, because it seemed, 
frotz some considerations I brought forward, that it really 
the stars in the order in which the various phenomena 
be produced in the rageois arsed of any one of them ; that 
is to sey, that it was a true evo line starting from the 
conditions of highest temperature. O have followed m the 
same track ance, including Dr, Vogel; but, so far as I can 
shake ovt, any credit which is due to the existing arrangement 
is due to Father Secchi and to Prof. Zollner. 
I will give you the arrangement, which I think will perhaps 
bring the facts in the most clear way before you 
have, then, the first class of stars with broad absorption- 
lines and very few of them, and a remarkable absence of general 
abserption at the blue end of the spectrum. Next we have a 
second class, in which the lines are more numerous, and they 
are thinner In this class come our sun, Arcturus, Aldebaran, 
and Capella. ; 
Then we pass from absorption-lines altogether, and in the 
third class we have stars with flutings, of which the darkest part | 
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the spectrum, Of these stars we have « Herculis and. Ononis 
as examples, 

Then we have another set of fluted stars in which the opposite 
holds good. The darkest part and sharpest edge of the fluting 
are to the right, towards the red end of each flutng And the 
stars of this claas are faint. 

In those four classes we nearly exhaust all those forty or fifty 
millions of stars in the heavens which shine, and which we can 
study by means of a telescope. 

Afterwards we come to stars with bright limes, or the fifth class ; 
and this we must divide into two-~A and B, 

In sub class A the bright lines are always lines of hydrogen, 
such as we have in the chromosphere of the sun. Many of 
the e stars, as we shall see by and by, which are characterised 
by such a spectrum as this are variable stars , not all. 

In sub-class B the lines are not lines of hydrogen, and I 
may say that up to the present moment the origin of these lines 
is not known. There are, I think, at the present moment 
about half a dozen stars known with spectra of this character, 

So much, then, for a general view We have four classes of 
stars determined by absorption—two, line absorption ; two, fluting 
absorption, first, broad lines , second, thin lines, first, fluti 
with the sharp dark edge to the left; then, flutings with t 
sharp dark edge to the right. Then im the last class we leave 
absorption-lines altogether and get to bright lunes, and we get 
two sub-classes—those which obviously contain incandescent 
hydrogen, and those which as obviously contain something else. 

Just 2 word or tao on each of these two classes. 

The stars with dark thick lines can be best shuwn by this 


and sharpest edge of the fluting lie towards the violet part of , diagram, which I owe to the kindness of Dr. Huggins You 
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a Lyre. 


n Ure Majoris. 

a Virginix. 

a Aquile. 
Cygai. 


Fra, 22 —Sretlar Huggins) In this diagram the spectrum of the sun 1s given at the top so that the spectra of the stars can be compared with it, 
The spectra of the bts aie redisced from padtographs, and the order of arrangement has been determined by the gradual thinning of the chief lines 


will see the difference between the thick absorption-lines and the 
thin ones, and will remember that although stars may have 


the absorption-lines of identical wave-lengths, the thickness of ; 


these lines in the different stars may vary from one star to the 
other, Then we have the solar , the thickest lines of 
hich are H and K, already refer.ed to, in the ultra-violet 
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‘thin, aad in others H w seen with K almost as thick as itself, 
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‘These lines are suppowed to be due to the absorption of calcium. 
Warhan «-'~inen wae studied in the laboratory a good many years 
ego, it was found that, at.the temperature of the electric arc, the 
impertant brilliant line of calctuum—the hne which outshone all 
the others—was in the blue part of the sprectrum, and that the 
two lines which are most important, the two broadest lunes, in the 
Solar epectrum, acc hardly seen at all in the apectram unless 

of a very powerful induction coil be employed. 
Under Soe sirournstances one may get the same relative import- 


' whee to the lines H and K in the violet which one gets with 
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teh tothe line in. the blue as seen ordinarily, but only when 


ble. thing about the stars of the first class is that | 
thems H is seen alone. In others H_ 1s seen with K - 


the most tremendous means available to us are taken to secure 
what we consider to be the highest temperature. 

On that ground it was prophesied that if the spectra of stars 
were ever photographed, probably some ht be found hat 
enough to deal with theses ht lines, H K, wm exactly the 
same way that the electric ark did ; that is to say, that asin our 
laboratones we can get at a high temperature H aad K a 
more brillant than the blue line, whereas at low temperatures 
and K are not seen at all, so we may anticipate similar results m 
the stars ; 2f we can get stare very much hotter than any electric 
sparh which we can obtam here, we might get H and K in di- 
ferent proportions, or each seen alone. 

Now you see that prophecy has been fulfilled in this respect—- 
that there are stars in which we get H alone without K, and we 
get caakohey? ght “eles of K added, as you can get different 
proportions of milk and sugar in a cup of tea. 

Nor ts that all. Iam bound to tell you one other very cursos. 
fact. Since at was obvions when these stars were pho 
that we were really photographing the result of an increased 
temperature; another prophecy was hasarded, and that was, 
that when, during an eclipse, the very brightest portion of the 

. “ere should be photocraphed in the ultra-violet and. 
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Dr, Huggins of course only include the violet and the ultra- 


This is the place to tell you that in the eclipse of 1882 most 
of these lines-which you see in the spectrum of Simys and « 
Se bat which are entirely cloaked in the ordinary spectrum 

the one, and in most of the other stars—was actually photo- 
graphed in the hottest part of the sun’s atmosphere during that 
eclipse ; so that you see that there were two prophecies with 

to this set of ines, both of which were fulfilled. 
ow, when in science a working hypothesis suggests a certain 
result under certain conditions—enables us to prophecy mm fact, 
and the prophecy comes true (that 1s essential)—we have a nght 
to believe that the hypothesis may be well founded 

Those, therefore, who hold that these differences are due to 
tem ure, have considered their opinions to be considerably 
fortified by those two fulfilments of prophecy to which I have 


You see in the di that although in the upper apectra 
representing Sinus and a Lyre the lines are very thick, as those 
particular lines thin out other Ines come in; so that in pasnng 
down the diagram from the upper horizon to the lower one, we 
get two conditions of things—-one which we leave when we get 
ew lines thick, and another which we reach where we get a very 
considerable number of lines thin, as many people belreve be- 
cause these substances gradually, by reduction of an 
the atmosphere of the stat, have gone into combination with 
themselves or something else, and formed other more complex 
bodies, which give us of course new lines practically at the ex- 
pense of the old ones. There then we get on that diagram 
representing a part of Dr Huggins’s cent work, the pos- 
sible explanation of the from Class I. to Class II. 

A reference to the two classes of absorption-spectra we owe 
chiefly to the work of Dunér and Vogel may very fitly follow 
these records of Dr Huggins’s work 





Fic 93.—Duneér’s spectra of Class 111 compared with carbon 


I did not tell you (there was no necessity for it at the time) 
that one of the rarest substances apparently in the atmosphere of 
the sun at the present time 1s carbon. There 1s a possible trace 
of carbon in the sun’s atmosphere I think, but the assertion 
depends upon the existence of a ingle fluting, so far as observa- 
trons go, in the ultra-violet part of the spectrom 

Now 1m these two classes of stars, Class 11Ta and Class HIé 
of Vogel, which I have called Class III. and Class IV. to 
make things easier, in the fornier we get 4 spectrum which at 
present has not 3 and we cannot say to what 
substances the ions in stars (there are hundreds of them 
mind you) which give you that spectrum is due 

But with regard to the stars of the latter class (and there are 
hundreds of them) they give us absorptions about which there 1s 
no question whatever. There the light of the star, mstead of 
being absorbed by tron vapour, by hydrogen vapour, by calcrum 
vapour, and by nickel, and by cobalt vapours and the like, as in 
the atmosphere of our sun, is absorbed by carbon vapour, and 
carbon vapour almost pure and simple, for when you have taken 
these ip Sgn out of the spectrum, there is little left-—which 
means when you get rid of the absorption of carbon in the 
atmosphere of those stars there 1s very hittle absorption left I 
bag tay the remaining spectrum 1s very simple. 

r already pointed out that it is fair to say that 1f our sun 
wore hotter its absorption would more resemble the spectrum of 
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its hottest portion, and there we have the 


Huggins phot hed for us in Class I. and Class Il. 1 heap; 
just told you that there we really do get the same lines ga. ‘ 
sun during an eclipse, when we can best get at the a 


the hottest portion. af 

Are we to suppose then that if our sun was very ' 
than it 1s we should get the spectrum of carbon 
enormous way? That w a question which at present. 
possible to answer. It 1s quite probable, but then if ‘ 
you will see two things : first, that the carbon, sf # exists ar, 
in such enormous quantities in the sun at the 


e 
of 
a 






‘ s es 


} 


af 


present 
must be so far outside the region of high t it can: 
not absorb in that manner. The second point 7) hh ee 


be that particular substance which gives us the continuous mi 
trum in the photosphere, because 1f it were we should be cataa, 
I think, to get more indications of bright carbon vapour, both in 
the spectrum of sunspots and in the spectra of prominences 

we do, so that although these stellar spectra. may set us thinking 
about the sun, they are rather more to us at the present 
moment for telling us what possibly is riot rather than for what 


probably 1s. 

With to the stars with bright lines, the only point that 

I need make about them now 28 that it is most important that 

endeavour should be made to determine the origin of those 
bright lines which, as I have already pointed out to you, are not 
coincident with the lines of bycroges: Bat I would rather say 
what I have to say on that subject in connection with the next 
part of the comparison which we are making. 

In the spectra which have already been indicated to you nothing 
has been said about change of star-light except at long pertods. 
It has been hinted that possibly a star which at one stage gives 
you a spectrum of very thick lines, may at other stages undergo 
changes which will make it a star of the second class, 1n which we 
have a greater number of thinner lines and 80 on. 

Here the question of stellar evolution is suggested. On this 
subject I cannot enter, but a few general remarks may be made. 
We may say that we now know that comets are clouds of stones, 
and experiments, to which I will refer again later on, have been 
made which suggest that if nebulz are of like nature the differ- 
ences between cometary and nebular spectra may be explained 
by differences of temperature, that of the nebula being higher 
than that of the comet. Now comets ordinanly, z.¢. when 
coolest, give us the spectrum of carbon, but when the tempera- 
ture 1s increased, as it was in the case of the comet of 1882, 
sodium and iron are added. Imagine a comet with a nucleus 
the hght of which xs absorbed by ordinary cometary vapours, 
and we shall have the spectrum of a star of the fourth class, 

On the nebular hypothesis, supposes as seen above, that we 
started with ordinary cometary matenatls, then, on the beginning 
of a central condensation which in time 1s to become a star, a3 
Kant and Laplace suggested, such central condensation should 
then give us a star of the fourth class, As the energy of condensa- 
tion increased and the temperature get higher, the spectra would 
change through the third and second classes, till ultimately, when 
the temperature was highest, the first class spectram would be 
reached. On the slackening down of the temperature of the now 
formed star, the spectra of the second, third, and fourth classes 
on then be reproduced, but, of course, now in the direct 
order, 

Nothing so far has been said about changes which instead of 
taking millions and perhaps billions of years can be undergone 
Ina days, or weeks, or months, , 

Careful observations in the heavens have shown & many 
years ago that a large number of stars are subject to a consider- 


able change in their brilhancy. The most work which 
hes been recently done in what we may the philosophy of 
variable stars we owe to the diligence of Prof. Pickering of 
Harvard Observatory in the United States, He has proposed 


a classification of variable stars, and for the Parpose st this 
I have just to make a slight alteration in his cl 

did in the other one. Firat 1 will tell you bre 
i and then I barrage as briefly 


NATURE 






LAR 9 i apt oon sees os f 


ius Sen die away. These stars have bright lines in their 


oy ; art 
ped ~Cliies gives us those bodies which, although form 
pear with any suddenness compatable to 
{ there is something ve 










bat pet midicute extraordinary gomg 
iain them. They also belong to our fifth class of stellar spectra. 
tone altro ines as well as absorption-lines. ‘These bright 
pats, , onty last for a short time ; but bright lines there are 


(eit We get stars not so interesting from the la 

i we get conaderable changes in their luminosity 
pabeaniig over very long périods, but their spectrum apparently 
‘dit change to any great extent. At least, no change of the 

of these stars has yet been recorded. 

After these, in ‘Class IV, we get small irregular changes, and 
in Dr. Gould—and there 15 no greater authority than 
that every star in the heavens undergoes some slight 
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stars ass IV. have w t to - 
selves recorded among suspected vurichlon while the change 
actually has beeh x0 irregular that one has really practically not 
known to what class to assign them ; and therefore they have a 
class of their own. ity 

The next class of vanables I will, an Dr. Pickering’s authonty, 


i 
define as eclipsed stars : that is to say, in this class the of 
light does not come from an’ sarthe war eacll bas on 
sfimething that 1s happening outside it What 1s happening you 
will see by and by. 

Now with regard to our first class—the new stars. The ac- 
companying diagram will give an idea of what has been recorded 
with regard tothem. The information which the affords 


will also give a pretty fair comparison between these variabics and 
the other classes. 





11g 24 ~Light curves of T Corone and Nova Cygar. 


In the year 1866 there was a star which had been chronicled 
for many years as a star between the ninth and tenth magaitudes, 
for this reason till 1866 its light curve 1s shown as a straight 


was that im its spectrum when it was most bright! ining we 
got the spectrum of mcandescent hydrogen. e had, ae ct, 
“a 


the spectrum of the chromosphere of the sun. It was 


line, But suddenly, at the beginning of May 1866, this star | world on fire.” But you know that even the sun is not a world 
suddenly burst up into a star of very nearly the first magnitude— | on fire If it were, and af st were made of the best Welsh coal, 


between the first and the second Many observations, as you | 


may image, were made on it, and among them Dr. Huggins 


turned the spectroscope to it, and it was found that the difference | 


between the star when it was between the first and second mag- 


witude, and when 1t was between the ninth and tenth magnitude, | 


we are told that it would last only a few thousand years. But at 
all events, whatever happened, there was an immense quantity 
oe pouoeen suddenly rendered incandescent, which radiated its 
t to us 
Almost as suddenly this star went down again, and by the 





Fic 25.—Cornu s spectrum of Nova Cygni 


end of the month tt had become a ninth or tenth itude star, 
ordinary business just as if the incident had 


gud trent about 

: sheppened it. 

, zfieé the boxt star in Ly ha ten years afterwards, It was 

ftar~Nova in Cygnus, The point about this one 
“  aueddenly as a star of between the third and the 

It had had no former history. It had never 

not visibly rise to the position of a third 

nde-ster fom a level as the other one had 


tout stdflenity. Note-the difference in its sub- 


E 


the 


sequent history. Its hght curve, istead of going suddenly down 
as the one in Corona did in 1866, goes down gently, takes 
nearly a year ie get to oe “a . Win ie got to the 
tenth magnitude what: toit? It gave the spectrum 

anebula. It had ceased to be a star. An interesting int is to 
inquire—~unfortunately we shall never now know-—w ot 
not that mass of matter did not exist as a nebula before 


oT ‘ 
have stated. close the of Dr, 
ecaryaeet aers teen rane ST 
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that the new star had put on the appearance presented ordinarily 
by the so-called planetary nebule. 

Of ail the lines chronicled by Corna and V daring its 
stellar only one seal that, namely, Which the latter 
observer to be constantly increasing in brightness while 
all the rest were waning, and which, moreover, was coincident in 
none the spectrum with that observed in the majority of 

nebulse. 
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The observations af such rare phenomena a¢ one 


the 
stars are of such wast importance, and will no doubf- 


provide us with#-clue to so many others of a different onden,’ 
that we may well congratulate ourselves that this Newa.wie-ap 


well watched; and that there is euch perfect completeiass-smb 
unity i1 ined of recorded facts, ae ae ae 
eben: 


It should have been perfectly clear ta those whe thungitt 
such matétrs that the word star in such a cass ize * 


3897, 
Dee. 8. 


Dee. 14 


1897 
Jan + 


Feb ¢. 


Fre 26.—-Vog I°s spectrum of Nova Cygr. 


no word would be better | 


from a scientific point of view, ae 
€ word 1s a misnomer for | 


to describe it in its popular aspect 
this reason. If any star, properly so called, were to become 
“a world on fire,” were to ‘‘burst into flames,” or in less 

tical on, Lap, al ait to be driven ether into a condition of 
ncandescence absolutely, or to have its mcandescence increased, 
there can be little doubt that thousands or millions of years 
would be necessary for the reduction of its light to the orginal 
iptensity. 

Mr. Croll has shown that ifthe incandescence observed came for 
instance from the collision of two stars, each of them half the 
mass of the sun, moving directly towards each other with a 
velocity of 476 miles per second, light and heat would be pro- 
duced w would cover the present rute of the sun’s radiation 
for a period of 50,000,000 years. 

A very different state of affairs this from that which must 


FLAME CONTACT, A NEW DEPARTURE IN! 
WATER HEATING: 
iG 


is my intention to prove to you on theoretical grounds, and 

also by experimental demonstration, in such a manner as 
will admit of no possible doubt, that the present accepted 
system of water heating, by gaseous or other fuel, 1s a very 
imperfect mesns for an end, and 1s, both in La Boars practice, 
essentially faulty Mystatements perestbor t ] come pre- 
pared to prove them in a manner which I think none of you will 
question, as the matter admits of the simplest demonstration. I 
will, in the first place, boil a specified quantity of water in a 
flat-bottomed vessel of copper; the tume required to boil this 
you will be able to take for yourselves, as the result wall be 
visible by the discharge of a strong jet of steam from the boiler. 


‘A read by Thomas Fletcher, F.C.S., at the Gas Institute Meetitg, 
ane 9. 


have taken place im any of the Novas from the time of Tycho to 
our own, and the more extreme the difference the less can we 
be having to deal with anything like a star properly so called. 

The very rapid reduction of hght in the case of the new star 
in Cygnus was so stnking that I at once wrote to Mr. Hind to 
ask if any change of place was observable, because it seemed 
obvious that if the body which thus put on so suddenly the 
chromospheric spectrum were single, é¢ might only weigh o frw 
tons or. 'n hundredweryht:, and being 30 smalt might be 
neat us. No motion, however, was perceptible, and Dr. 
has since stated that he could detect no paralfax, 

We seem driven, then, from the idea that these phenomens 
are produced by the incandescence of large masses of matter, 


because if they were so produced, the running down of brilliancy 
_ ‘J Sona Locxyzr 


would be exceedingly slow. 
(Zo be 


a 


Lwill then take another bailer of the same form, bat 
with only one-half the surface to give wy itz least to the water, 
and will in tins vessel boil the same of water with the 
same burner in a little over one-half the time, thus @ 
doubling the efficiency of the burner, and increasi thee 
duty of the heating surface fourfold, by getting almost “~* 
the work from one-half the surface. 

The subject 1s 2 comparatively new one, and my espesianents 
are far from complete on all points, but they are. = 







to prove my case fully, As no doubt you are all ft 
not possible to obtasa flame contact with any cold, on compa 
tively cold, surface. This is readily proved by placiag.a ¥ 

of water with a perfectly fiat bottom over an stmnosphasic’ 
burner: af the eye is placed on a level with the bettas 


vessel a clear space will be seen between st snd .the fen ma 
cannot show this space on a lecture-table ta oct andesite et 
on 


¢an prove its existence by pasting a paper label 


5 81888} 
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ninok tine baiters, and exposing this to the direct impact of a 
house during che oma he water 1s being batted, and 
poe tiekt:-it comes out perfectly clean and uncoloured 
voit dy well kaown that paper becomes charred at a tem- 
gtuse wf about zoo" F., and the fact that my test-paper is not 
Fa proves that it has not been exposed to this temperature, 
we being, in fact, extinguished by the cooling power of 
‘water in the vessel, I need hardly remind you that the 
id with which convected or conducted heat 1s absorbed by 
hody is in direct ratio to the difference between its own 
perature and that of the source of heat in absolute contact with 
and therefore, aa the source of the heat taken up by the 
el is nothing but unburnt gases, at a temperatute below 
> F., the rate of absorption cannot, under any circumstances, 
reat, and the usual practice 1s to compensate for this ineffi- 
ay by an enormous extension of surface im contact with the 
er, which extension I will prove to you is quite unnecessary 
1 will see I have here a ore vessel with 4 number of solid 
per rods depending from the lower surface , each rod passes 
iagh into the water space and 13 flattened into a broad head, 
ch gives up its heat rapidly to the water My theory can be 
ed in a few words: The lower ends of the rods, not being 
lose communication with the water, can, and do attain, a 
perature sufficiently bigh to admut of direct flame contact, 
as their efficigney, like that of the water surface, depends 
he difference een their own temperature and that of the 
‘ce of heat in absolute contact with them, we must, 1f my 
ry 1s correct, abtain a far greater duty from them 1 do not 
2 you to take dnything for granted, and although the surface 
he rods, being vertical, can only be calculated for evaporat- 
power at one-half that of a horizontal surface, as ts usual in 
er practice, my margin of increased duty 15 so great that J 
ord to ignore this, and to take the whole at what its value 
ud be as horizontal surface, and still obtam a duty 50 per 
t greater from a surface which 1s the same in area as the flat- 
omed vessel on the fire side, but having only one third the 
ace area in contact with the water. 1 do not, of course, pro- 
to obtain more heat from the fuel than st contains, but 
ply to uttlise that heat to the fullest possible extent by the 
of heating surfaces, beyond companson smaller than what 
e been considered necessary, and to prove not only that the 
ung surfaces can be concentrated in a very small area, but 
that its efficiency can be gieatly increased by preventing 
e water contact, and so permitting combustion in complete 
‘act with a part of the heating surface I will now boil go 
ces of water in this flat-bottomed copper vessel, and, as you 
see, sharp boiling begins in 3 minutes 15 seconds from the 
>the gas 1s lighted The small quantity of steam evolved 
wwe this time 1s of n2 1mportance, being caused partly by the 
driven off from the water and partty from local boiling at the 
es of the vessel owing to imperfect circulauon On the 
om of this vessel 1» pasted a paper label which you will sec 
ntouched by the flame owing to the fact that no flame can 
t in contact with a cold surface 
tmay be thought that, owing to the rapid condactmg power 
iopper, the paper cannot get hot enough to char, This is 
ea mistake, as I will show you by a very cunous expen- 
tt. 1 will hold a small! pine of copper in the flame for a few 
ads, and wall then hold 1 against the paper You will see 
, although the copper must of necéssity be at a temperature 
exceeding that of the flame, it readily chars the paper We 
by a modification of this experiment, measure the depth of 
neleas space, as the copper, if placed against the paper 
we it has time to be previously heated, will, if not thicker 
1 -#/g0 inch, never become ot enough to discolour the 
bt, that the flame and source of heat must be below 
level of.» of metal this thickness 
4 tepeating this experiment I must caution you to use flour 
@, not which is lable to swell and ferce the paper 
tthe limit of the flameless space, and al-o to allow the paste 
ky befere applying the flame, as the steam formed by the 
ds liable also to hft the paper away and force it into 
I will now take this vessel, which has only one-half 
iturlene ‘a contact with the water, the lower half being 
wed -with oo rodz, 3/26 imch diameter, §-inch centres 
r, and 29 long, and you will see that with the same 
am se thotere, “precuely the same conditions, sharp 
(ikon aoe in 1 minute So secunds, being oaly 13 seconds 
pian he My at ee to pretace the same result with 
f wf witer as in the previous experiment. 
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Although the water surface in caentact with the source of heat 
16 only one-half that of the first vessel, and the burner is the 
same, we can see, the difference. not only mm the time required to 
boil the 40 ounces of water, brt alsoin the much greater force 
volume of steam evolved when boiling does eccur With refer- 
ence to the form and proportions of the conducting rods, these 
can only be obtained by direct experiment in each case fer each 
distinct purpose. The conducting power of a metallic red 1s 
limited, and the higher the temperature of the source of heat, 
the shorter will the rods need to be, soas to msure the free ends 
being below a red heat, and so prevent oxidation and wasting. 
There are also other reasons which limit the proportions of the 
rods, such as hab:lity to choke with dirt and difheulty of clean- 
ing, and also rsk of mechanical] injury in such cases a8 9 

kettles or pans ; all these requirements need to be met by dif- 
ferent form, and strengths of reds to insure nt service, 
and, as you will see further on, by substituting an some cases a 
different form and type of heat conductor. To prove my theory 
as to the greater efficiency of the surface of the rods im contact 
with the flame as agaist that m direct contact with the water, I 
have another smaller vessel which, in¢luding the rods, has the 
same total surface 1n contact with the flame, but only ene-third 
the water surface as compared with the first expenment. Using 
again the same quantity of water and the same bumerewe get 
sharp boiling a. 2 munutes 10 seconds, bemg an increase.of duty 
of 50 per cent., with the same surface exposed to the fame. The 
rods 10 the last experiment form two- of the total heating 
surface, and uf we take, as I think for some careful ments 
we may safely do, one-half the length of the reds to be at a 
temperature which will admit of direct flame Contact, we have 
here the extraordinary result that flame contact with onesthird of 
the heating surface increases the total fuel duty on a hmited area 
so percent This really means that the area in comtect with 
flame 1s something luke six tumes as effictent as the other In 
laboratory experiments it 1s necessary not only to get your result, 
but to prove your result 13 correct, and the proof of the theory 
admits of ready demonstration in your own la es, al- 
though it 1s unfit for a lecture experiment, at all events in the 
only form I have tested it. If you will take two ordinary metal 
ladles for melting lead, cover the lower part of one of these 
with the projecting rods or studs and leave the other plain, you 
will find on melting a specified quantity of metal in each that the 
difference in duty Felgen the two 1s very small The shght 
increase may he fully accounted for by the difference in the 
available heating surface reducing the amount of waste heat 
passing away, and this proves that flame-contact, and therefore 
quick absorption of heat, takes place on plain surfaces as soon 
as these are above a certain temperature, which, in a metal 
ladle, very soon occurs What the temperature 1s which admits 
of flame-contact I have, as yet, not been able to test thoroughly, 
and at will need some consideration how the determination of 
this is to be correctly made , at the same time it 1s a question in 
physics which should be capable of being answered. 

Let us now take the other side of the question If the effi- 
ciency of a surface depends on flame contact, there must of course 
be flame, or at least gases of an extremely high temperatare, and 
we therefore cannot expect this extraordinary increase of efficiency 
in any part of our boiler except where flame exists, and tf these pro- 
Jectors are placed ina boiler, anywhere except im contact with 
flame, their efficiency must be reduced to that of ordinary heat- 
ing surface They are, of course, tiseful, but only io the same 
way as ordinary flue surface. When we come to boilers for 
raising steam, which have to stand high pressures, we come to 
other difficulties of a very serious nature, which require special 
poe to overcome them, To put such rods as I have re- 
erred to in a boiler-plate necessitates the plate being drilled all 
over with holes, causing a dangerous source of weakness, as the 
rods cannot be used as stays; farther than this, they would render 
really efficient examination a matter of extreme difficulty, and 
would be liable to give rixe to frequent and atmost incarable 
leakages ; but there is, fortunately, a very simple way to over- 
come this difficulty I have found that rods or points, such as 
I have described, are not necessary, and that the same results 
can be obtained by webs or angle-ribs rolled in the plates, My 
experiments in this direction are not complete, and at present 
they tend to the conclusion that circular webs, which would be 
of the greatest efficiency in strengthening the flues, are not so 
efficient for heating eas webs running | with the flue, 
and in a hne with the direction of the fame, This point is one 


which I am at present engaged in testing with experimental 
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boilers of the Cornish and Lancashire 
we have a fuel which renders every 
menter, it will not take long to 


types, and as, with 

—— to ue exper 
prove the com ve results 
obtained by the two different forms of web. Those of ‘ou who 
have steam-boilers will, no doubt, know the great habilty to 
cracking at the rivet-holes in those parts where the plates are 


double. This racking. so far as my own limited experience 
goes, being usually, if not always, on the fire side, where the 
end of the plate 1s not in direct contact with the water—where 
it is, in fact, under the conditions of one of the roposed wehs 
—I think owe ro safely come to the conclusion that this crack- 
ing 16 cau y the great comparative expansion and contrac- 
tion of the edge of the plate in eaninet with the fire; and it will 
probably be found that if the plates are covered with webs the 
whole of the surface of the plates will be kept at a higher and 
more uniform temperature, and the tendency to cracks at the 
rivet-holes will be reduced. This 1s 2 question not entirely of 
theory, but needs to be tested in actual practice. 

There is another point of importance 1n boilers of the loco- 
motive class, and those in which a very high temperature 1s kept 
in the fire-box, and this 1s the necessity of deteronnitie by direct 
experiment the s with which heat can safely be conducted 
to the water without causing the evolution of steam to be so 
rapid as to E ahdbacy the water remaining in contact with the 
plates, and also whether the steam will or will not carry mech- 
anically with it so much water as to make at obectionably 
wet, and cause priming and loss of work by water being carried 
into the cylinders I have observed in the open boilers I use 
that when sufficient heat 1s apphed to evaporate 1 cubic foot of 
water per hour from 1 square foot of boiler surface, the bulk of 
the water in the vessel 1s about doubled, and that the water 
holds permanently in suspension a bulk of steam equal to itself. 
I have, as yet, not had sufficient experience to say anything posi- 
tively as to the formation or adhesion of scale on such surfaces 
as I refer to, but the whole of my experimental boilers have up 
to the nt remained bright and clean on the water surface, 
being distinctly cleaner than the boiler used with ordinary fiat 
surfaces. Itis, I believe, generally acknowledged that quick heat- 
ing and rapid circulation prevents to some extent the formation 
of hard scale, and this 1s mn perfect accord with the results of 
my experiments. The experiments which I have shown you I 
think demonstrate beyond all question that the steaming-power 
of boualers in limited spaces, auch as our sea-going ships, can be 
greatly increased , and when we consider how valuable space 1s 
on board ship, the matter 1s one worthy of serious study and ex 
periment. It may be well to mention that some applications of 
this theory are already patented 

I will now show you as a matter of interest in the application 
of coal gas as a fuel how quickly a small quantity of water can 
be boiled by a kettle constructed on the principle I have de- 
scribed, and to make the experiment a practical one I will use a 
heavy and strongly-made copper kettle which weighs 64 Ibs., 
and will hold when fullone gallon In this kettle I will boil a 
pint of water, and, as you see, rapid boiling takes place in 50 
seconds. same result could be attained in a hght and 
specially-made kettle in 30 seconds, but the experiment would 
not be a fair practical one, as the vessel used would not be fit 
for hard daily service, and I have therefore limited myself to 
what can be done 1n actual daily work rather than laboratory 
results, which, however interesting they may be, would not be a 
fair example of the apparatus in actual use at present, 
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THE CRATERS OF MOKUAWEOWEO, ON 
MAUNA LOA‘ 


DURING Jast year I was engaged for many months im survey- 

lands on Mauna Hualala: and Mauna Loa, in Hawan, 
and in way had an opportunity of making mvestigations of 
craters and lava flows that may be of interest to those studying 
volcanic na. 

It would seem that, as the best histories are those written long 
after the events which they record, when all the reports of eyc- 
witnesses can be aabogetd examined, so the best descriptions of 
volcanic action may be obtained long after eruptions, by carefully 
mvestigating the records indeliby inscribed in the rocks. 

The ascent of Mauna Loa 1s so seldom made that a brief 
account of my excursions may be interesting. 


* By J Alexander, from the Hawatian Commercial Advertiser of 
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On September 1, 1885, I set out an company wit 
Emerson, of the Hawaiian Government Survey, 
mountain from the table-land east of Hualalai, al the south 
side of the lava-flow of 1859, which, as ae heer, 
was visited by a party from Oahu College. e were vat 
with mules for mding and pack-donkeys, and accofxpaniad ‘Ry 
several natives, including a so called guide, who lout Risnself eag.,, 
delayed us over a day in searching for him ee 

Our route Jed first through a narrow belt of forest, coment: ’ 
of maamiene, one) 80 - lwond ee. then ry 
vegetation of ohelo» and the beautiful Cyathodes Jamelamell,, 
and at last beyond the limits of vegetation, without & vé , 
even of moss or lichen, over a wonderful and awful 
waste of ‘‘pahoehoe ” lava, traversed by tracts of “ag” 
deep chasms. of 

At about two-thirds of the distance towards the sainzitt ‘we 

assed the rugged crater hill from which the outbreak of 3 
baa issued, and here our path was strewed with pumice 
‘*Pele’s hair” from that eruption, There was an enormogs 
quantity of Java poured forth from the small fisture of this 
crater, forming a strenm from half a mile to two miles wide, and 
reaching nearly thirty miles to the ocean at Kiholo. Lower 
down I counted eighteen species of ferns and a dozen khids of 
phenogamous plants already growing on this flow. In this 
vicinity the caverns contained many carcasses of wild In 
one further south I counted eighty of their skeletons and decaying 
bodies They had probably leaped in for shelter, and had been 
unable to leap out. 

When near the summit our guide warned us to descend, be- 
cause of an approaching storm, but Mr. Emerson and L 
anxious to accomplish the object of our journey, set out without 
him through the driving rain that soun turned into hail and then 
mto snow, marking our route with flags so that we might be able 
to find our way back. Ina short time we reached the brink of 
the vast crater of Mohkuaweowcy, filled with fog and surrounded 
by fnghtful precipices, Along this brink were numerous deep 
fissures filled with ice and water, the beginning of cleavage for 
avalanches into the crater Herc, and for a quarter of a mile 
below, we observed many rocks of a different kind from the 
surface lavas, solid, flinty fragments of the foundation walls, 
weighing from fifty pounds to a ton, which had formerly fallen 
down upon the crater floor and had afterwards been hurled ont 
dunng eruptions I noticed similar rocks around the summut 









craters of Hualala: It would be unsafe to a dahon the crater 
at this place dunng eruptions, when such brickbats were 
flying 


We returned to our camp about noon, and sent the poor 
animals, which had stood all night in the icy wind tied to eaged 
rocks, m the care of the guide down the mountain ; and with the 
hulp of one native, with much difficulty, carned a tent and 
supphes to the summit 

At evening the fog Infted and gave us a glimpse of the craters, 
Immediately below us lay the central crater, surrounded by al- 
most perpendicular walls, with a pahoehoe floor streaked with 
grey sulphur cracks, from hundreds of which there issued 
columns of steam, and witha still smoking cone in the south 


end, Beyond this central crater on the south rose a high plateau, 


and beyond this plateau stil] further south we saw an opening 
into another crater small and deep In the opposite direction, 
north of the central crater, appeared another higher crater tte 


an upper plateau, from which a torrent of lava had once 
into the central crater, and north of this again another crater, 
hke a still higher plateau, from which also lava had flowed 
south, 

Thus it was evident, as appeared more sare by subsequent 
investigation, that Mukuaweoweo 1s not simply one crater, a: 
series ra four or five craters, the = of which have brokei 
down, so that they have flowed into each other. . 

The crater of Haleakala, on Mani, was probably formed in 
similar manner out of several ancient craters which have' bre 
into each other. These vast chaums may well be calied 
as has been recommended by Captain Dutton. On Hi 
there is a series of craters having the same relative position as 
those of Mokuaweowea, and crowded so close together as to be 
almost broken into one. On the older mountains, Mke that pf 
West Maui, such congeries of craters have is 


tarting- for deep valleys, which the rain angie 
ppg, Log aria wal ae torn dut coasimasle oie 
of lava to the sea. Just before sunset | : 

phenomenon of the “ Spectre of the Brocken ”’ 
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Bd du dio mast, encircled with rainbows, over the black 
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Lr a sas & 
a. survey signal for determining the location and 
‘the aummit, Bes grt of an siaporiaat land boundary 
rt, viz. the corner where the four lands of Keauhou, 
%,, apapala, and Kaohe meet, which ts at the cone in 
al crater. We then descended the mountain, carrying 
ight than was agrecable, until we were met by our 
ing up our mules, for which we had signalled by 
On" the way down a violent thunderstorm was raging 
ig, while we were above inclear air On my next tnp 
moyntain I found a tree on the slope below completely 
splinters, and parts of it thrown, several rods, by the 
ig of this storm. 
the next month I ascended the mountain again, this 
ftying an excellent enginecr’s transit AsI had no guide, 
most of the way up by strips of cloth fastened to rocks 
the way back ; and taught by our former experience, I 
Jonkey-load of fuel, as well us a load of grass for making 
tical survey signal, which served me several nights as a 
When about half-way up the mountain, one of our pack- 
s broke into a lava cave, and shd downwards nearly out 
t, It was extricated with great difficulty by a direct up- 
lft with ropes I then sent one of my men down the 
in with the donkeys, retaining the other man with me 
i. night on the summit was uncomfortable enough for us, 
storm from the north. At midnight we observed with a 
candle that the roof of the tent was a-sparkle with sc1- 
id on touching :t found tt frozen stiff as a bullock’s hide 
morning we found a beautiful sheet of snow an inch thick 
e tent and over all the ghastly blackness of the rochs 
morning of our stay upon the mountain we found the 
rozéen in our kettles, and hoar frost on the rocks 
e clear frosty ar J was able with my transit to take the 
s of a dozen survey signals on the slopes and summit of 
ai. 
new spherical signal which T had erected was afterwards 
ely determined by observations from more than twenty 
.on Mauna Kea, Hualalal, and in South Kona, and thus 
rometrical station was at last lucated on the very summit 
ina Loa. 
he second day I descended from the west brink of the 
down the track of a high avalanche of rocks upon the 
plateau, and again from this plateau by the path of 
avalanche into the central crate:, stepping cautiously 
pon the black floor of the crater, lest it should break 
mux weight We found this caution unnecessary, for much 
crater bottom proved to be the most solid kind of 
oe. 


we stood as on the congea’ed surface of a tossing sea 
id dashed its fiery surf thity feet up on the surrounding 
We travelled directly south for the cone, the boundary 
which I was to locatc, crecting two flags about 2500 
wt for the ends of our base hne In some places, where 
ppeared to have been violent acticn, the lava broke under 
» letting us down into caverns In some large tracts the 
oe was covered with pumice, indicating the violence of 
her surging and tossing of the lava, for pumice and other 
‘vas seem to be the froth and foam of the fiercest erup- 
Just before reaching the conc we came to a deeper basin, 
or more feet below the rest of the crater bottom and 
mo feet wide, covered with the most fnable lava, swollen 
s as though raised Ly air-bubbles, and this basin extended 

n flow to the north-east along the side of the crater. 
ably this was the place of the last eruption, and of most 
of this central crater We found the cone to 
ed of pumice and friable lava still hot and smoking, 
¥ difficult to ascend, but we succeeded in climbing to its 
) high, and in setting up a flag there for the boundary 
@ then descended between the cast and west peaks of 

© over huge rocks and deep chasms. 

: the fact that this cone is represented on Mr, J. M. 
e's of 1874, I conclude that it has been of long con- 
s Mobably componed of the cinders of successive erup- 
that deep basin to the windward of it, hke 
mat in Kilauea, has continued man 
et ee great central volcanic throat of t 
*ireed to tha second plateau to the north, and thence 
bts the east of Mokuaweoweo by the serenely 
wate Of a former cataract of lava from the summit 
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into the crater, the swift downfall of which had tuined its lava 
almost into pumice, and the black, shining spray of which lay 
spattered on the sirrounding rocks. 

Further south I observed the course of two other cataracts, 
which had poured directly into the central crater. At the 
summit I found the deep fissure from which the outbreak had 
come that caused these cataracts, and ascertained that tt had also 
poured an immense stream north upon the first plateau and 
thence south to the central crater. Crossing from this place to 
the north over the first plateau I suddenly came to a frightful 
circular crater in the bed of the plateau, apparently 600 feet 
deep and 1000 feet wide, with a cone in 1ts centre still smoking. 
We were obliged to hurry with exhausting speed over rough lava 
in order to reach our tent before mght. 

The next day we took the transit to the stations in the crater, 
and the next we surveyed with it along the western brink to the 
extreme south end, where we looked down into the south crater, 
which 13s about 800 feet deep and 2500 feet wide. The length 
of the whole chasm, or ‘‘ caldera,” I have ascertained to be 
about 19,000 feet, the greatest breadth gooo feet, and the 
greatest depth 800 feet. The area 1s three and six-tenths square 
miles. A map of these craters has been sent to the Government 
Survey Office 

On the south-west side, near the junction of the central crater 
with the south plateau, I found that there had been another 
eruption, from fissures that were still smoking, and that thus 
eruption had red an immense stream southward towards 
Kahuku, and had aiso poured cataracts into the south crater 
from ali sides 

T had everywhere observed that there had been great flows 
from the summit brink down the mountam, and had wondered 
at the thought of the vast chasm having filled up and overflowed 
tts brim 

This, however, turned out to be an incorrect view The flows 
have not been from the lowest parts of the brim, but from some 
of the highest, which could not have been the case in an 
overflow 

The walls of the craters are largely composed of loose, old, 
weather-beaten rocks, and lange tracts of the plateau are com- 
posed of old pahoehoe that has not been overflowed for ages, 
which would not be the case 1f the craters filled and overflowed. 

These outbreaks from fissures around the rm indicate that the 
lava has rather poured into the crater than out of it ; and that it 
has poured from such fissures 1n vast streams down the mountain- 
side What enormous quantities of lava may flow from such 
small fissures 1s illustrated by the flow of 1859. The question 
arises, How has the lava risen high enough to pour in extensive 
eruptions through these fissures, almost a thousand feet above 
the bottom of the crater, without msing m the crater and over- 
flowing 1t? The same question has often been asked in reapect 
to the nse of hquid lava to the summit of Mauna Loa without 
overflowing the open crater of Kilauea, 10,000 feet below 

We have seen that it is not because the lava m Mokuaweoweo 
18 lighter than that im Kilauea that it mses so much hugher. In 
fact, st 18 as solid there as in Kilauea. The explanation has 
occurred to me that molten lavas rise the higher the smaller the 
condunts m which they rise from their subterranean reservoirs. 

An iltustration 1s afforded by the ‘‘ spouting horns” on the 
sea coast, where the ocean, rushing into caverns of rock, drives 
columns of water through small openings to the height of foity or 
fifty feet above high-water mark We see another illustration in 
hs conveyed in pipes, which jets the higher the smaller the 
orifice 

However violent the subterranean pressure may be, Kilauea 
does not overflow, but only s the more fiercely, because it; 
passage from the chambers below is so large. But through the 
vast mountain of Mauna Loa there 1s no doubt a constricted con- 
duit leading upward ; and there must be stall smaller condusts to 
the fissures on the sammuit mm. On this theory, the molten lava 
rises higher through Mauna Loa than in Kilauea, because Mauna 
Loa has the smaller throat. 

It 1s therefore by no means certain that there is no subter- 
ranean connection between the two volcanoes. , 

Another vexed question, of which several solutions have been 
propce, 13 the mode of formation of the two strongly contrasted 
orms of lava known as ‘‘pahoehoe" and ‘‘aa.” former 
term 1s applied to tracts 0} atts peep atid smooth and uniform 
lava, ast it had cooled wh’ ee we 
tracts of broken lava, as th it had cooled when tossing like 
an ocean in a storm, and then been broken up by carth- 
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quakes. As Mr. Brigham states, 
idea of its horrible roughness and ess 

My own belief 1s that ‘‘an” has been formed simply by 
obstructions breaking the quiet flow of molten: lava. Ever 
observer has noticed that ‘‘pahoehoe" contains ducts and air- 
chambers, having an r crust contorted into the of the 
waves and rpples of the flowing lava. The liquid lava has 
evidently flowed in these ducts and chambers, and at last flowmg 
out has left them empty with glazed interior surfaces. In hhe 
manner torrents of lava have poured through caverns down the 
niountains to the sea, and flowing out have left the innumerable 
caves, smooth and shming wit to be found all over the 
tiand. Now, when there are obstractions on the earth's surface 
or soars Masih this system of ducts is broken up, and frag- 
ments of inva are carried along on the surface, pilmg up higher 
than the adjacent ‘‘pahoehoe,” like ice-packs m mvers, and 
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them This theory 1s confirmed by the fact that aa”? is always 
ae than the adjoinmg ‘‘ pahoehoe,” and also by the fact, 
which I especially noticed in_ the flow of 1859, that wherever 
there are open spaces in lava flows (kipuhas), the old lava under 
the flow is found to be ‘‘ pahoehoe” under ‘‘ pahoehoe” and 
“fan” under “aa.” 

While the region I was extremely mterested m the 
& of the craters, and now having determined the 
situation of more than fifty of them on Mauna Loa, Hualalai, 
and Mauna Kea, I have ascertained that there 1s a method in 
their arrangement. They are not arranged relatively to the 
mountain on which they sre situated, but relatively to the points 
of the compass. There seems to have been a series of nearly 
parallel fissures through which these craters have risen, in lines 
runmag from S. 40° E to S 60° E. There are a few arranged 
in Imes running N. 50° E, 

It has been remarked by Mr W T Brigham that, while the 
general trend of the Hawanin group and of the major axis 
of each island 1s N 60° W , there 1s no crater on the islands 
whose major axis 1s parallel to this line ‘‘ On the contrary,” 
he contmues, ‘‘a very interesting parallelism 1s observed among 
all the craters, and invanably the longest diameter 15 north and 
south.” It would be more correct to say that the major axes of 
the great craters are generally at nght angles to the general axis 
of the group, s.e about N. 30° E. Haleakala and the ancient 
Kipahulu caldera appear to take the other direction, but the 
statement is certainly true of the great calderas of Kilauea and 
Mokuaweoweo, which have other points of resemblance. 

Thws m both the h t walls are on the western side, and in 
both the action 1s working towards the south-west, as is indicated 
by the fact that the north-east craters are nearly filled up, while 
the deepest and active craters are in the south-west end of the 


caldera. 

It has been shown by Prof Dana and other geologists that 
the principal mountain-ranges of the globe, as well as the main 
coast-lines and chains of islands, take the two directions just 
mentioned, “which are m general tangental to the Arctic and 
Antarctic arcles.” Thus it appears that the laws im accordance 
with winch the volcanic forces are now operating in these islands 
are the same as those by which all the grand features of our 
world have been established, and posubly related to the laws of 
crystallisation which pervade the mineral kingdom ; and thus we 
perceive a unity m the processes of the globe 

In conclunon, I would remark that to my mind the most 
plausible theory to account for volcanic action 1s that of Mallet, 
that the contraction of the earth’s crust continually gomg on 
under the power of gravitation causes as much inte heat as 
would be required to cause a similar expansion. Prof. Dana 
has that ‘the fact 1s well established that motion in 
the earth’s rocks has been a powerful source of heat,” and that 


the anneal crashing of nat over one-sixth of a cubic mile of 


of the one great Power above the smexplicable 
wis continues all the forces of the universe. 
IMMISCH'S THERMOMETER * 
HIS instrament depends for its action upon the 7 
and ofa minute volute Bourdon tube, which for he 
putpose Is with expansive liquid and hermetically sealed. 
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One end of the tube is fixed, and the free end f= 
contact with the short arm of a lever, the long arm @f able 
forms a rack g with a pmion which carries the poitatiy., 
The position of the tube with regard to the short derematen de 
such that for ordin the divisions on the dial. arg 
equal, while for clinical use the scale is an inorenalag Ont, S0% 
order that near blood-heat the divisions become wider te: > 
of a fraction of a eed being read off accuratel i 

The success which these struments meet with: is il 
cipally to their sensitiveness, accuracy, and non Habit ‘wat. 
broken, If they should meet with an accident they can. 






repaired 

The appellation ‘‘ metallic” does not seem to be a 
for these thermometers, as they are likely to be 
the unsuccessful attempts which have been made to 
instruments for similar purposes by means of bi-metallic 





able for the work of multiplying the small motion of the lami, 
and the hability to not return to precisely the same point after 
heing subjected to extremes of temperature In this latter 
respect there ts a double security with the instrument which is 
he subject of this notice The tube 1s in itself a very flexible 
ipring, the motion of which does not overreach the limits of 
perfect elasticity, and its position at any given time is deter- 
mined by the volume of the hquid, which, of course, reniains 
always a constant quantity whatever the volume may be. As 
the tube 1s absolutely full, it must of necessity always accommo- 
date itself to the volume and correctly indicate the temperature. 
As regards accuracy, we are informed that upwards of 

have already been tested at Kew—we have ourselves seen t 
ceritficates of the last group of two dozen clinical ones, and 
they give the remarkable results of perfect a at 66 per 
cent of the ponnts tested, and of error greater than 0°°2 at 
any point on any one of the twenty-four thermometers. 
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Renduont: del Reale Istituto Lombardo, May 13.—On 
theory of waves, by Prof. E, Beltram: The or 
some considerations which place in a clearer light the 
by which F, Neumann deduces the laws of Fresnel from 
fundamental equations of elasticity.—-Dynamics of moving 
tems which preserve their mutual affinity, by Prof. C, F 


Rursta Sctentifico-Industriale, May 31.-~Maximam and reine 
tive humidity of the atmosphere, by Prof. Paolo 
Hygrometric tables of mean annual moisture, recorded at 
meteorologice! stations in various parts of Italy, show that the 
average of maximum and relative humidity increases from ; 
to south, from elevated to low-lying stations, and from inland to 
asker gad the fee ence of the atid ue 

re of the earth throughout geological : 
Sata of the terrestrial crust, Aas EA Ricoh a 
sommary is given of M. H. Faye’s views on 
published mm the en ae 
azand April 5, 1866), the xuthor 
matical figure globe, as 
has not 
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a, SOCIETIES AND ACADEMIES 
Lonxpon 

oyal Microscopical Gociety, June g—Rev Dr Dal- 
Ren ¥.R.5., President, in the chatr —Mr. G. F. Dowdeswell 
peribel @ preparation of the microbe of rabies in the spinal 
a wf a rabid dog, which he exhibited X 400 — Prof. 
feftres Bell exhibited a specimen (received from Prof. 
) of @ very young starfish, in a stage so early 
' show the knob-hke portions of the larval 
Prof. McIntosh bas been giving some of his know- 
a and akill to fishing observations, which had been ren- 
ited possible by the facilities afforded by an enlightened 
ishery Board in Scotland —Mr F. R Cheshire exhibited a 
evice for the better examination of Bacteria in culture tubes, 
te cylindrical form of the tube so distorting the appearance of 
re contents that it was almost rmpossible (o make any observa- 
ong upon them under the microscope The first plan adopted 
‘as that of placing the tube in a trough of water and then 
pera Det through the front of the trough This was found 
the aberration very much, but it did not get rid of it 
Ktagether, aud was, therefore, only available under very low 
qgwers. Water having a refractive index of about 1 333 and 
lcohol of about 1 374. by adding water to alcohol a nuxture 
aving a refractive index of anything between the two could be 
btained according to the proportions used Gelatine has a 
fractive index rather higher than that of water, and the inter- 
osition of a cylinder of glass added something to this The 
‘ough which he employed had a front of rather thin glass, the 
attom being sloped in such n way as to cause a tube placed in 
xe trough to lie always near to the front. The tube to be exa- 
sined was placed in the trough with some water, and then alcohol 
ras added until the proper density was arrived at, and by this 
seans It was quite possible to use a ¥ inch objective effectively 
~Prof Bell, at the request of the President, gave an account of 
fhat he regarded as the most extraordinary biological fact 
gought to light during the last twenty-five years—that of a third 
ye at the tap of the head of certain hzards.—Mr Crisp called 
ttentton to a new lamp for the microscope which had been sent 
ar exhibison by Mr Curtis, and which was so cheap and 
waple that it seemed likely to become the lamp of the future. 
t was founded on the lamp origmally devised by Mr Nelson — 
fr. A, Brachet’s communication suggesting the use of a hyper- 
olic lens for the field-lens of the eye-piece was read. Mr, 
achet claimed that thereby the diaphragms in the eye-piece 
wd objective could be dispensed with, and the image much 1m- 
roved.—Dr, Crookshank read a paper on photo micragraphy, 
thich was illustrated by the exhibition of a large number of 
rints, negatives, &c Mr, Glaisher, President of the Photo 
taphic Society, said he had exammed Dr. Crookshank’s 
khibits, and ht they were certainly very beautiful produc- 
ons. He bad for many years taken a great interest in the sub 
"ct of Photography, and had looked to it with hopes which had 
en more nearly fulfilled than ever before by the specimens 
@fore.them. He had heard the pa with great pleasure, and 
pala only express lus admiration of it, beleving as he did that 
held out great promise for the future —Mr F, Enock exhi- 
ited sketches of some of his slides, the various parts being 
umbered and named and eceompaied by a short explanation. 
Le inteniied to sssue sketches of all the mouth organs of British 
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first subjected to | M. G, Darboux. 
sempersture and kept {ree from telluric action | of mmuma surfaces lead naturally to the mquiry here wetituted 
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The results hitherto arrived at in the study 





aoe Be the determination o 
contained in a given algebraic curve, or, more generally, to 
determine all the minima algebraic inscribed in a given 
algebraic curve,—On the subject of certain circumstances pre- 
sented by the movement of the hydro-extractor, by M. de 
dongs The author deals with the normal case (omitted 
y Poinsot), in which the movement of precession is compli- 
cated and rendered irregular by movements of nutation.—On a 
process by means of which the oscillations of an absolutely free 
pendulum may be mechanically counted, by M. M Deprez The 
rinciple 1s described of an apparatus not yet constructed, which 
is intended to record the number of vibrations without exer- 
cising any mechanical influence on the pendulum Without 
this condition the results would be worthless, as the vibrations, 
instead of being effected under the influence of gravitation alone, 
would be affected by the action of a furce of unknown magni- 
tude The problem 1s solved by the aid of optics, light being 
the only agent which exercises no mechanical action on the bodies 
exposed to its influence —On the persistence of voluntary mave- 
ments in bony fishes after removal of the cerebral lobes, by M. 
Vulpian, The author’s experiments with carp fully confirm 
Steimer’s recent conclusions regarding the persistence of the 
voluntary movements 1n fishes thus operated upon. also 
show that the faculty of sight 1s unaffected by the operation, as 
already proved by the author in 1864.—On the normal metro- 
nome, by M Saint-Saens. Owing to the defective character of 
this instrument, it 1s found to be of little practical service 
to musicians. Hence the Academy 1s urged to supply 2 
normal metronome mathematically regulated which, ore 
bemg issued to the public, should be tested and stamped like 
all diapasons, weights, and measures. The matter was referred 
by the President to the Section for Mechanics and Physics —On 
the extension of a theorem of Clebsch relating to curves of the 
fourth degree, by Prof Sylvester.—A fresh series of experiments 
on the automatic action of the regulating apparatus constructed 
at the Aubois sluice, by M_ A. de Cahgny.-—On the fluorescence 
formerly attnbuted to yttria, by M. Lecoq de Boisbaudran. 
By recognising the complex character of yttna and announcing 
the existence of new elements characterised by fluorescent bands 
at first attnbuted to yitna (NATURE, June 17, pp. 160-62), the 
author considers that Mr. Crookes has mnplicily adopted the 
opinion always held by him regarding the true character of these 
bands. But from the fresh rments here described it is 
pointed out that further interesting studies will have to be made 
in order thoroughly to elucidate the subyect.—Remarks accom- 
panying the presentation of a work entitled ‘* Cosmogonic Hypo- 
theses: an Inquiry into the Modern Scientific Theories on the 
Ongin of Worlds, with a Translation of Kant’s ‘ Theory of the 
Heavens,” by M Wolf. In wnting thr work the author's 
object has been to show that the theory of Laplace, completed 
by the labours of M Roche and other savas, stil] answers best 
to the conditions required of a cosmogome hypothesis. He 
claims to have met all the objections urged against it, and 
especially that of M Faye regarding the pretended necessity of 
a retrograde rotation of the planets.—Report on M. Pomcaré’s 
memoir entitled ‘Influence of the Moon and Sun on the 
Northern Trade- Winds,” by the Commissioners, MM. d’Abhatlie 
and Mascart With certain reservations, this memoir is pe- 
commended to the favourable consideration of the Academy. 
It shows that there is same trath in the popular opmron - 
ing the influence of the moon on the weather, bat that this 
mfluence shoutd be referred not to the new, but to the wanmg 
phases of the moon, while acoount should also be taken of the 


aa ‘other interesting insects. pgp nso = byarofuorie wid by MEL Moiseat, On the 
a eralogical Society, June 22,.—Mr, L. Fletcher, Presi- gases permanen ; Hugoniet, 
gat, in the Shair,—Mr. pC pea Taylor oa elected a Meshes. edhe ae thet Page edit i ag Bae contradict 
athe following papers were read —C O. Trechmaine, Ph.D., ‘ either the kinetic theory or the hws of hydrottynamacs, and, 20 
alr a Sala bled a il N ar mhey E. a from actually confirm the well-kiown formula, of 
silatt — . Butier, M.A., on du ite,-—K, TH. fag 
Giemenplosie from Portugal, and on apatite rom Cornwall. | P. Duncm,--On the onsihiient of rattntaction leks Crass 
(visitor) exhibited avery large rolled crystal | machine tons), by M. Lelaboer, “On the Spectra 
from Tasmania —-Several mteresting specimens were re- | of didyminm and acextans ty M. Hug. ‘Denargay. ‘Some 
Rated by the President, Mr. Rudler, and others, fresh are described, the wuthor has dbtsined from 
Baek oe : the of the xbeorption-specira of various 
if Panis ducts of the of didyniiem poplar ip 
w fon une i de le Gravidre, | new double ig@ide of and ammonia, by Bt. A. . 
ENE ca ~6 the t sainima surfaces, by | "The process ‘is ce sdich the exthior'van Gorsine’ tla 
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new cotpornd, whose formuls is ai€H,Cu,[,, as thown by the 
aa Found : 
c Sais ac 
opper ... a. 24 24°61 24 8. 

Todine _ 2 + + 660 65°91 66 7 
Ammonia... .. .. 85 66 8 FY 

~—-On the synthesis of an inactive terpilenol, by MM. G. 


Bouchardat and J. Lafont.—Action of anhydrous haryta on 
methylic alcohol, by M. de Forcrand. From the anthor’s ex- 
periments it follows that whenever the solution of baryta takes 
place in methylic alcohol in the presence of a trace of water, 
which it is very difficult to avoid, the resulting compound should 
be C,H,0,, BaO, H,O,.— Action of heat on the acetones, by MM. 
P. Barbier and L. Roux. The paper deals fully with the mode 
of decomposition which these substances undergo when sub- 
jected to the influence of red heat —Decomposition of puilo- 
carpine, by MM. E Hardy and G. Calmels —Researches on 
the development of beetroot, by M A:mé Girard. Here the 
author studies more especially the tap-root and radicules, con- 
cluding that the saccharine matter 1s formed, not in the under- 
ground, but exclusively in the overground parts of the plant — 
On the functions of the ovoid gland, of Tiedemann’s bodies, and 
Poh’s vesicles in the Asternde, by M Cuénot —On the con- 
junctions of the ciliated Infusonma (Colpidimm colpoda, Para- 
mectem aurea, and Eupilo’es patella), by M E Maupas —On 
the classification of the Thaliacea and some other groups of 
Ascidians, by M. F. Lahille —Note on the Amphitegina of 
Porto Grande, St Vincent Island, by M. de Folin —On the 
functions of the cephalic fossettes in the Nemertz, by M. 
Remy Saint-Loup —Researches relative to the influence of the 
nerves on the production of lymph, by M Serge Lewachew — 
On the anatomic constitution of the Ascidians attached to the 
rare American plant AHeamphora nutans, Benth, By M. Ed 

Heckel.— On the presence of aline of erratic boulders stranded 
on the coast of Normandy, by M. Ch Vélain —On the erup- 
tion of Etna durng the months of May and June, hy M. H. 
Silvestri. The discharge during twenty days of activiy has 
been approximately estimated at 66,000,000 cubic metres. 


BERLIN 


Physiological Society, May 28 —Dr. Virchow made 
a report of his investigations into the capillanes of the 
vitreous body and their environment. The vitreous body, 
which must no longer be regarded as a tissue, but as an 
organ, showed dafferent structural relations among the dif- 
ferent groups of animals, and, m the case of fishes und the 
frog, was distinguished by its strong bounding cuticle, on which 
the capillaries formed an object of interesting examination. In 

to the structure of the capillanes the speaker had come 
to the conviction that they consisted of a fundamental membrane 
which was occupied with cells. The environment of the capil- 
lanes formed lymphb-spaces, which had not yet, however, mani- 
fested themselves as standing in continuous connection with one 
pana On the sr He ets the lymph-spaces lay cells 

ing & great multiplicity in form and arrangement amon 
the auf ent kinds that had : 


the been examimed —Prof. Mun 

attacked the position taken up at the last sitting of the Society 
by Prof. Christiani ting the ibility of seemg after 
excision of the greater He lenged his opponent to 


show to the or the Association of Naturalists for this 
a rabbit that was able to see after the removal of the greater 
in.-—-Dr. Benda exhibited a series of preparations of the 
céntral nervous system which were coloured in accordance with 
the hematorylie method as modified by him ‘There were in 
three advantages distinguishing his hsematoxylme 
colouring from that of Weigert’s: (1) the axial cylinders 
f the nerve fibres in the brain came out more dis- 
a , and their connection with the ganglia cells was 


2 


demonstrated. (2) The structure of the lia 

casme out more distinctly. In the case of those ganglia’ which 
vemained clear after the hematoxyline colouring, there ap- 
peared with great constancy in the fibrous framework, dark 

which might perhaps be interpreted as a 

stracthre, though the s was not yet prepared to decinively 
waintain that assn as fact. (3) With still more reserva- 
tion would be present the third which came to light in # 
ullary sheath. On the transverse 
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re ey) 
and perhaps formed the protoplasmuatic vlehiits 
was deposited the fluid nerve-medalla, The , Sex! 
scribed more minutely his method of eee 

with picrin acid, washing out with alcohol, laying in pari 
treating with a sulphate of iron, colouring with hematos 
washing out with solution of alum or with a diated 
conclusion Dr. Benda gave a theory of hemeatoxytine colow 
which ranged itself close in order with the col 

customary in technics. In both cases the col 

applied as lac, the tissue being first saturated with ‘the mon 
and then impregnated with the colouring-matter, which Su 
in the tissue lacs insoluble 1n water and alcohal, and os 
part capable of being resolved through washing ont will 
mordants or with acids. Or the colouring-matter might be 
m the way of ink, which formed precipitates with the tissuc 
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GEOLOGY OF TURKESTAN? 


II. 


Turkestan; a Geological and Orographical Description 
based upon Data collected during the Fourneys af 1874 
fo 1880, By J. V. Moushketoff Pp.714. With Map 
and Engravings. Russian. (St. Petersburg, 1886 ) 


f kan view taken by M Moushketoff and other modern 

explorers of the region, as to the Aral-Caspian 
basin having consisted of several large lakes, or rather 
seas, connected together by outlets, is, 1n our opinion, the 
only one which can adequately explain the ulterior 
changes undergone by the basin during historical time , 
and it 1s also fully m accordance with the orographical 
configuration of the region. These outlets have gradually 
dned up, and it 1s probable that the Aibughir and the 
Balkhan outlets both existed during the mstorical period 

The basin of the Aral and Sary-kamysh was long main- 
tained by the inflow of water received by the Amu and 
the Sir. There may have been a period when both 
joined together before entering the great lake , but later 
on, the Amu entered the Sary-kamysh, or western part of 
the double lake . while the Sir flowed into its eastern or 
Aral part. As the Amu, undermining the Sultan-uiz-dagh 
hills, gradually moved further east, and finally, finding 
its way through this range, began to flow into the Aral, 
the Sary-kamysh lakes, deprived of its water, dried up 
much more rapidly The Aral basin, in the meantime, 
may have increased in size 

As to the Uzboy, which was considered by the earher 
explorers as a former bed of the Amu-daria, M Moush- 
ketoff, in accordance with the majority of the more recent 
explorers, considers it a marine outlet which connected 
both the great lakes , and the absolute want of any river- 
deposits and the wide extension of Caspian shells up the 
Uzboy serve to confirm this ew The drying up of the 
Aral goes on now very rapidly. The disappearance of 
the Aibughir gulf ; the conversion of the Sary-cheganak 
gulf into a mere lake; as also that of the Kamyshly- 
bash, which the Kirghizes remember to have been con- 
nected with Lake Aral , together with the numerous facts 
mentioned by MM. Severtzoff, Borschoff, Meyendorf, 
Maksheeff, and Schultz, are well known The obser- 
vations of MM. Kaulbars and Dorandt furnish most 
valuable data of the same kind for other lakes of the 
region; the Sary-kamysh, now 50 feet below the level of 
the Caspian, covered a surface of no less than 4400 square 
miles. And we may add that these facts are not 1so- 
lated ones, but that the same rapid drying up Is going on 
throughout Western Asia: it is the characteristic of the 
geological epoch in which we now live. 

Many most interesting pages are devoted by M. 
Moushketoff to wind-agencies and to moving sands. 
Fits observations on dunes and analogous sand-hills, 
accompanied by several drawings, will assuredly be most 
Welcome to geologists. M. Moushketoff distinguishes 
between two different kinds of sand-hills: the dunes, 
agit the shores of lakes, and the darkkaxs. Wind 

© Continued from p. x19. 
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3a powerful agency in the formation of both. 
meteorological observations bave shown that north: 
north-east winds are much more prevalent thao / 
others in the Turan region. On the lower haps diss 
and at Tashkend they are from 50 to 60 per cent. As to 
the rains they are so scanty that throughout the year their 
aggregate amount hardly reaches 69 millimetres at Petro- 
Alexandrovsk, and 73 at Nukus. The evaporation, as 
appears from M. Stelling’s work, 1s exceedingly great. 
Thus, while at Kishineff, for instance, the annual evapora- 
tion exceeds the annual amount of rain by only one-fifth, 
it 1s five times greater than the amount of rain at Astra- 
khan, three times greater at Tashkend, twenty-sevén 
times at Nukus, and thirty-six times at Petro-Alexan- 
drovsk. The yearly amount of rain being represented by 
a column 69 millimetres high at Petro-Alexandrovak, the 
evaporation 1s so great that a column of water 2320 milh- 
metres high would be evaporated every year, at Nukus 
the respective figures are 71 and 1928 millimetres. These 
chmatic conditions would suffice, in M. Moushketoff’s 
opinion, to expla the geographical distribution of the 
moving sands which appear more especially to the south 
of Lake Aral 

Now, among these moving sands two different kinds 
of moving hills should be distingmshed, the dunes 
and the darkhans. The former are indebted for their 
origin to the combined action of water and wind ; they” 
are disposed in long waves along the shores of the Jakes 
or rivers—these last (the river-dunes) being local and 
never reaching more than Io or 15 feetin height. The 
marine dunes, attaining as much as 50 feet—not more— 
have lengths reaching to about 700 yards. They arose in 
consequence of the retiring of the Aral Sea and the pre- 
vailing winds. These dunes have the most varied 
directions, according to the local direction of the former 
shore-line. 

As to the éarkkans they are indebted for their ongin 
to the agency of the wind alone. They can arise only 
under certain climatic conditions, and may appear cover- 
ing any geological formation, hke the moving sands 0 
the Ih River, which are due to the destruction of massive 
crystalline rocks, or the sands of the Sahara, which are a 
result of the disintegration of basaltic rocks. Their outer 
shape is quite characteristic, being always that of a 
crescent, or, touse Middendorff’s companison, it resembles 
the hoof of a horse. Sometimes two, three, or four 
darkhkans are connected together, and then they a 
like a succession of crescent-shaped conical hulls, con- 
nected by their respective horns. Their height 1s usually 
from 30 to 40 feet; there are, however, much smaller 
ones, and a few reach as much as 80 and even 100 feet. 
The sand of which they consist varies according to the 
nature of the rocks to whose disintegration they are due ; 
the angles of inclination of their slopes also vary between 
30° and 40° on the side turned to the wind, and between 
6° and 16° on the opposite side. 

On the whole, on seeing these hills, one would 
refuse, according to M. Moushketoff, to ise in 
them a formation due to the sole agency of the wind, but 
one must witness a storm in the desert to recognise its 
full force. Still, during a very strong storm, M. Moush- 
ketoff did not see the wind moving particles of sand more 
than £ to 2 millimetres in diameter. 
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We should very much like to go further into an analysis 
of the interesting observations on the loess, 
through M. Moushketofl’s “‘Purkestan”; but can only 
méiitien that the loess which is widely spread over the 
sb vorchaoalyy ori vagrie of the Tian-Shan and in the 
ow is always accompanied by what 
the suthor describes as a “ conglomerate,” and wi Fk is 
most probaly some kind of more or less modified gtacial 
deposit. Both are inseparable, and the loess invariably 
covers the “ conglomerate ” when they are met together 
Of course, the loess extends further in the lowlands, and 
the * conglomerate ” 1n the hilly tracts. Sometimes there 
are layers of loess amidst the “conglomerate.” As to the 
loess itself, although mostly quite typical, it sometimes 
Stratified to a certain extent ; but it does not 
Giffer at all from the unstratified loess. M. Moushketoff 
accepts Richthofen’s theory as to the ealic ongin of loess ; 
but he does not deny that water spreading over wide 
surface at the issue of small depressions of the ground, 
gives the same typical loess as .that which may be con- 
sidered eolic in itsongin. | 
We ought to notice also a Speciad-question discussed 
at length by M. Moushketoff, namely, his thorough re- 
searches, made in company with Prof. Beck, on the 
neplirite (jade) of which the stone on the grave of Timur 
at Samarkand 1s made, as to its chemical composition, 
micro-structure (represented on a coloured plate), and 
also the different places where nephrite 1s found through- 
out the world. But we must merely commend these 
interesting researches to the attention of mineralogists 
As may be seen from the foregoing notice, the work of 
M. Moushketoff is an acquisition of the first importance 
for all those interested in the geography and geology of 
Turkestan. The chapters containing the descriptive part 
of the work will be, for a long time to come, an especially 
valuable source of varied and rehable Infor OR 





CHEMISTRY FOR THE GOLD-FIELDS 
Jor the Gold- Fields . including Lectures on the 
Non-Metallic Elements, Metallurgy, and the Testing 
and Assaying of Metals, Metallic Ores, and other 
Miuevals, by the Test-tubse, the Blow-pipe, and the 
Crucble. By James G. Black, M.A., D.5c., Professor 
of Chemustry, Metallurgy, and Assaying 1n the Univer- 
sity of Otago, and Otago School of Mines, 8vo, pp 
569. (Dunedin, 1885.) 
HE title “ Chemistry for the Gold-Fields ” the author 
justifies by stating sn his preface that in writing this 
book he had three obyects in view :— 
« First.—To put into the hands of miners and prospec- 


tors a guide to enable them to identify, by ssmple tests 
and cheap applances, the valuable ores when they find 


Second.—To provide a manual in chemistry, metal- 
lurgy, analysis, and assaying for the ‘ Schools of Mines’ 
which are now being established on the gold-fields of the 


colony. 
oy ‘Turd.—To provide for his own students in_ the 
metallurgy, and assaying classes in the Uni 
versity of Otago, a text-book in these subjects introduc 


sory to the larger treatises " 
‘The book includes an elementary treatise on the che- 
mistry of the various elements, and on this portion of the 
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book it is scarcely necessary to dwell, as it is claimed 
that “the feature of the book” is to deal with @ such: 
subjects as have a direct reference to the mineral re- 
sources” of New Zealand, and “the extraction of the 

from their ores.” We propose, therefore, to confine our 
remarks to that portion of the work which relates more 
especially to the detection of minerals, the methods for 
assaying them, and their metallurgical treatment. The 
ores of each metal are described, their chief physical 
characteristics being stated, as well as the ordinary blow- 
pipe tests, and this latter portion of the subject is made 
more useful by an appendix on the use of the blow-pipe 
by A. Montgomery, M.A., the brevity of which is greatly 


of zinc the author devotes little 
more than three pages, nearly half of which is devoted to 
the abandoned Enghsh crucible procsss. The Belgian 
process 1s briefly described, and 1n half-a-dozen lines the 
Silesian process 1s touched upon. With regard to this 
latter description the author remarks that “ various modi- 
fications of this process have now, it is said, been adopted 
in many of the larger smelting works.” This remark could 
with justice have been appended to many of the descrip- 
tions of other processes given bytheauthor In the metal- 
lurgy of lead the use of :ron for the decomposition of the 
silicate 1s not mentioned, and the description of lead- 
refining 18 very incomplete, as also 18 that of the process 
for the de-silverisation of lead by the aid of zinc ; the use 
of steam for the de-zincification of the Jead is not given. 
In the description of the Welsh process of copper smelt- 
ing the coarse metal slag 1s stated to be a ferric silicate— 
ferric silicates are, as such, rarely, if ever, produced in 
metallurgical processes In describing the refining of 
copper the author gives equations to show that the reduc- 
tion of the cuprous oxide on poling 1s due to the products 
of the dry distillation of the green wood employed ; the 
action of the anthracite spread over the molten metal 
is not referred to. The electrolytic refining of copper 14 
not mentioned, and electrolytic processes generally, which 
would be so important in a country hke New Zealand 

e ignored 

In describing the Ziervogel process the author remarks, 
p 344. “ When copper pyrites containing silver 1s roasted, 
under certain conditions, the tron and copper may be con- 
verted into msoluble oxides, while the silver 15 converted 
into sulphate of silver which dissolves in water. The 
presence of mercury promotes this reaction.” This at 
least suggests that mercury should be charged imto the 
roasting furnace. Again, Pp. 348, Ziervogel’s “ process is 
now carned on on a large scale at Freiberg, in Saxony,” 
the fact being that it has long been abandoned there, 
except as a very minor incident of a portion of the pro- 
cess The process of pan-amalgamation, as described by 
the author, is accurate. In describing the methods eni- 
ployed for the production of steel, the Siemens “ore and 
pig” process 1s not mentioned, and the basic Bessemer 
process 1s only referred to by the sentence : By a recent 


invention, however, whereby the converter 15 partly lined 


with lime, it 18 said that sulphur and phosphorus are alec 


removed in the Bessemer process. 

The author suggests “a rapid process for distinguish: 
ing galena from zinc blende, grey antimony ore, and thx 
other mineral sulphides for which it is sometimes mis 


“prety 45,'1886) 


which invalyes solution, evaporation, &c., for 
laad. sulphate, filfration, and submitting the solution to 
opdimary xhemical tests. This is surely not a method 


adapsed.to the use of “ miners and prospectors.” 

With xegard to assaying, in the case of copper ores not 
one of the ordinary methods of assay 1s given, and the 
ordinary method for assaying silver ores finds a place in 
an addendum to the volume. The whole book affords 
additional evidence of the prevalence of the belief in the 
fallacy that a chemist must of necessity be acquainted 
with a subject so dependent on his own, yet so widely 
differing from it, as metallurgy. 


OUR BOOK SHELF 


Microbes, Ferments, and Moulds By E L Trouessart. 
“International Scientific Senes.” (Condon, Kegan 
Paul, Trench, and Co, 1886.) 


THIS book, which aims at the instruction in microbes not 
so much of the medical and scientific as of the general 
pubhie, is a fairly accurate exposition of the present state 
of our knowledge of the morphological and physiological 
characters of moulds and bacteria. 

Thechapters onfungi and moulds, of the various ferments 
and yeasts, and their chemistry, are the best parts of the 
book. Those on bacteria, septic and pathogenic, are 
less commendable, since they contain a good many dog- 
matic statements not accepted by bacteriologists. The 
chapter on laboratory research and culture of microbes 1s 
imperfect in 1ts account of the now generally employed 
methods of cultivation on solid nutritive media 

One of the most conspicuous deficiencies of the book in 
the eyes of the scientific reader is the one-sided account 
pce by the author of many of the discoveries made in 

acteriology, since the works of French authors form as 
it were the basis of the author’s account. It ts certainly a 
novel proposition that “the science of microbes 1s essen- 
tially a French science ” 

The book 1s well illustrated, and written in a clear and 
concise manner 


LETTERS TO THE EDITOR 


(Zhe Haditor does not hold himself responsible for opinions ex- 
pressed by his correspondents Neither can he undertake to 
return, or to correspond with the writers of, rected manu- 
scripts, No notsce 1s taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep thar letters 
as short as possible. The pressure om his space ts so great 
thai st ts impossible otherwise to insure the appearance even 
of communications containmng interesting and novel facts ] 


Luminous Clouds 


THE clouds described by D J Rowan, on p. 192 in your 
issue of the Ist inst , seem to have been of the same kind as 
were described in several letters in NATURE last summer ; they 
were ween by myself in Bavaria. I saw these extraordinary 
clouds agnin this year, on the 28th of May, at Freshwater 
Bay, Isle of Wight, and on the 23rd of June at Bideford. 
They were seen by A. C. Dixon at Sunderland on the and, 3rd, 
23th, 16th, 2and, and 23rd of June, and on the latter 
date were very striking A description of them on the same 
date, written by E, Greenhow, appeared in the Newcastle 
Chronicle, as seen near Earsdon in Northumberland, erroneously 
describing them as a kind of aurora. On that night the display 
at Bideford was comparatively slight: at 10.18 p.m, the upper 
limit of the clouds distinctly visible was five-eaghths of the way 
from the horizon to y Andromeds, and I presume that that was 
the limit to which the sun was shining upon them ; though with 
‘teld I could see them very faintly rather higher up. 

r saw them before last summer, and they are quite 
_ -a-e from the clouds that have created such 
iivdewet: the last two winters, resembling them only in their 
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height and brilliancy. Ifthey require a mame I hope the; 
borenies, a% proposed Mr. Rowan, will not be aciopted 
they appear in the north only because the sun Jies in. t 
tion, and if they occnrred at any other Gime pollyrteet 
any place aah further south than this country, direction 
would nécessarily be different. On all the occaskons which I 
have seen these clouds they have exhibited a very fine structtre 
hke cirrus. The colours of the clouds appear to be duc to the 
same cause a8 the colours of the sky, for they geterally corre- 
spond with these at simular alutudes, the upper vissble 
of the sheet of clouds being green or bluish, and the lower par 
tion a dull yellow, becoming more orange towards the horizon. 
Sunderland, July 8 T. W. BackHouse 
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Re Immisch’s Thermometer i 


IN your article, p. 234, referring to this pretty Httle instrn- 
ment, you tefer to the a ‘era *‘ metallic” a9 not a happy 
one in describing it. I pointed out to the maker some 
time ago, and termed it an avslreous thermometer, as glass 
plays no part in its construction beyond that of a protector to the 
dial The certificates of verification are printed with the instru- 
ment so designated, and probably the erroneous term will soon 
drop out of use. I must also crave permission to corsect a pis- 
print in your correspondent’s statement with regard to the 
number of avitreous thermometers verified here up to the present 
date + for 500 read 300 G M Wuitrpcs, 

Superintendent Kew Observatory 

Kew Observatory, July to 


Kirby and Spence’s ‘‘ Introduction to Entomology” 


WITH reference to a just complaint made by ‘‘ R. M.” in his 
article contained in NATURE for July 1 (p 190) about the want 
of good indexes to books, and spécially to the early editions of 
Kirby and Spence’s ‘‘ Introduction to Entomology,” may I 
venture to inform him that should an index to the fatter book 
be desired by ‘‘R. M.” or any other reader of Nature, they 
have only to apply to ‘“‘“E E. J,” Camerton Court, Bath, to 
obtain one gratis I found the book so perfectly useless for 
want of one, that I made one some years ago, a copy of which 
was accepted by the British Museum authorities, and is now 
included in their Catalogue I have a good many copies on 
hand, which I am always glad to give away on application. 

E. kb. Jagxetr 

11, Holles Street, London, W , July 3 


ON VARIATIONS OF THE CLIMATE (IN THE 
COURSE OF TIME! 


I] 


IF such a penodical vanation in the climate does take 

place, we should be able to trace it in the older forma- 
tions, as we Cannot assume that it first began to operate 
in the most recent geological age We must, therefore, 
try to discover of such variation can be traced in the 
earher times. 

During the melting of the Norwegian inland ice it left 
here and there moraines, and on the map drawn by 
Kjerulf they are seen to stretch in ines more or less cpn- 
tinuously across large parts of Southern Norway. On 
both sides of the Christiania fyord the outside lines, the s0- 
called “ Raer,” stretch like gigantic ramparts from Moss 
and Horten south-east and south-west many miles wide 
through Smaalenene and far into Sweden, and, on the other 
side of the fjord, through the pruvince of Jarisberg asd 
Laurvig to Jomfruland outside Kragerd. And behind this 
outside line of moraines others follow in more or 
broken but distinct continuity, one behind the other, 
through all Southern Norway. These lines show thatthe 


Pe ™ spawieg ie - grok aie a viz: ' - on 
e Immugration of the Norwegian Flora dun Raihy 
Penods ” (Christiania, 1876). ‘" Die Theorie der kontinentalon 
und insularen Khmate,” in Envler’s Botanische Sakrbacker, i. (Leiptig, 
881}. “ Ueber Wechvallagerung und deren mutmaseliche Bedeutung fr -dic 
Zautrechnung der Geologie fir die Lehre Vv der 
Arten,” jn Biologisches ** Usher die 
wahracher 


Centraldlaté, lii, (Erlangen, 1883). 
der Stiviveder 
nliche Creche ——— See rer gen im 
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ce did not recede (seater h because it would not then 
have left behind such great ramparts, but the sand and the 
gravel would have been spread more evenly. uring the 
ng, however, its edge remained at times stationary, 

or advanced perhaps a little At each such event a row 
of moraines was formed, and as the same are found in 
large tracts of the country, they cannot be attributed to 
local circumstances, but we have to assume fhat perioascal 
wariations of citmate were the cause of the manner in 
am Bink 42 100 receded. 

_, We found in the peat-bogs alternately layers of different 
: peat alternating with remains of forests several 
times, and we saw how this was easiest explained by 
pe of change in the climate But these alternatin 
ayers are not peculiar to the peat alone, but found in all 
stratified formations, loose as well as solid, whether de- 
press in fresh or salt water, or on land, in all the strata 

the Laurentian gneiss to the loose deposits of the 

present age Take a geological structure from any age, 
alternating layers will be found everywhere Sand alter- 
nates with gravel, sandstone with conglomerate, clay 
with sand, slate with sand or sandstone, marl with clay, 
chalk with marl,and so on The layers vary in thickness, 
from several yards to Jess than an inch. 

The sohd rock withers away by the action of air and 
water in heat and cold, it partly crumbles away mech- 
anically and partly changes chemically) The products 
of the erosion are carned by wind or running water as 
dust, in dissolved or original state, and deposited in places 
more or Jess remote from those where they were produced 
The foaming mountain stream often carries great stones 
im its course, and the softer the wind and the weaker the 
current the finer 1s the matter deposited When the 
current becomes weak the gravel sinks first, then the sand, 
then the clay, end, finally, the chemically-dissolved hme 
by the animal life in the water When we, therefore, have 
a change of beds of different compos:tion through all 
geological ages, as those mentioned above, 1t must be due 
to the circumstance that the speed of the depositing 
stream was always varying—now increasing, now de- 


soy © 
The Challenger Expedition has taught us that all the 
stratified rocks which geologists hitherto have known 
must have been formed comparatively near the shore, even 
if deep-sea formations They are all of quite a different 
nature from the strata in the abysses of the great oceans 
From this it follows that the vanations in the rainfall might 
have had some influence on the nature of the strata in 
the known geological formations, since they were formed 
comparatively near land and are the result of the erosion 
of the solid rock. A weak river is unable to carry debris 
far out to sea, but a strong one ts capable of supplying 
the sea-currents with deposits over great areas hen, 
therefore, the nvers alternately increased and decreased, 
the sand, clay, and gravel were carned now a greater, now 
a less distance, into the sea, and thereby the variations of 
the layers were produced. 

It is, however, not the intention to assert that all alter- 
natsons of layers are due to that long climatic penod. 
‘When the stratification goes on quickly, and the supply of 
matter is plentiful, rapid local changes miy produce an 
alternation of strata. In the Norwegian marl-clay, 
formed during the melting of the inland ice, alternating 
thin layers of sand and clay are found, varying 1n colour, 
sometimes only a quarter of an inch in thickness or even 
less. These variations must be ascribed to changes 
during brief spaces of time, and cannot be referred to 
the long chmatic periods. But, of course, such layers 
are only formed in the immediate vicinity of the coast, 
and during the constant advance and retrogression of the 
Jatter, which may be traced through all geological ages, 
sach shore-formations were most exposed to ruction. 
They were frequently lifted above the sea, and were more 
exposed fo the destructive agencies—~air and currents— 
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than those formed in deeper waters further fram “th 
shore. For this reason these quickly-fermed layers hav 
at all times been more exposed than others to, destr 
tion, and we must, for that reason, conclude that mas 
of the beds which constitute the geological stratifie: 
deposits were formed somewhat further from the shore 
and that, consequently, the time of their formation wa 
longer From the thickness of the layer alone it is im 
ssible to form an idea of the time it has taken to form 
ecause in the time a layer in one place upwards of severa 
yards in thickness has been forming, only an inch ha 
formed in another, whilst in a third place in the sam 
time the formation has ceased, or older layers even 
away. But we have a means whereby we may ascertal: 
the time 1t has taken to form a layer, viz the study of th 
remains of the flora and fauna found inthe same. Thi 
most uent species have, celerzs paribus, the mos 
chance of being preserved When, therefore, we finc 
that fossils, as 1s often the case, vary from stratum t 
stratum, we must assume that this proves that grea 
changes took place 1n the fauna and the flora during thi 
formation of each stratum. What was stated above witl 
regard to the variations in the peat-bogs of remains « 
plants from layer to layer way be applteed to variations 
strata through all ages The examination of the fossil 
in the strata teach us respect for Time. The fossils vary 
quickly even in strata of small thickness ]n one stratun 
we find remains of distinct animals and plants, and ir 
the one above—although, pobae only an inch above u 
—we find others quite different A thin stratum of : 
ouple of inches 1s sometimes distinguished by peculiar 
animals and plants, so that the stratum may be recognisec 
over large areas by the aid of the same hen two strats 
of different nature alternate, it 1s generally found ‘hat om 
kind of stratum contains certain fossils, and that those of the 
others are quite diferent The theory of penodical vana 
tions of the climate ea p/aims all this Because if the sea: 
currents varied in strength, the temperature of the water 
and consequently the aquatic fauna and flora, must have 
changed too, with a higher temperature of the sea the 
moisture of the air and the rainfall must have increased, 
and thus a pertodual change of the sta-currents woula 
have the efict of causing variations of the strata, Vis 
exactly such strata of varying nature, and varying forms 
of fauna and flora, which would build the geological 
strata of the earth 

We have seen how this theory explains a number o/ 
various well-known | pi to scientific men, viz. the 
scattered extension of species of plants and animals , th¢ 
formation of the terraces of shell-banks and shores 
hnes ; the rows in which moraines appear ; and, finall 
the alternation of peat-layers and various geol 
strata It only remains now fo jind a natural cause 
such a perwascal variation of the climate, but 
doing this it 1s necessary clearly to understand w. 
the theory demands. 

It does not require great changes; all the facts 
which it 18 founded may bé explained by comparatively 
small variations in the extremes of temperature and rain- 
fall. No very great variation is required in order that 
the holly and similar coast-plants should be able to grow 
by the Christiania fjord, as the theory assumes it once 
did , because the holly, which cannot stand the winter 
cold at Christiama (lat. 60° N.), has for many years been 
successfully cultivated in the open air at Horten, only ball 
a degree further south on the samefjord. And ong the 
coast plants of Oriental origin have, during the last 
thousands of years, m the Christiania and 
Throndhjem fjords right out to the open shores of i 
and Fosen, the former in lat. 58°-59° and the in 
jat. 63°-64° N., and be Rahergeah be required a very 

t change to enable them to grow ; 
venti district, the province of Rergen, which would 
again make their extension continous. 


z. 


| Whether the surface of a bog becomes covered with 
“forest or not, whether the peat grows or not, whether 
ing the rising the erosion 1s strong enough to hollow 
@ut the shore-line, or the carrying power of the river is 
gréat enough for the formation of terraces, whether the 
sip of the inland ice recedes or ‘advances, whether 
a deposit of clay or marl is to be found in a certain place 
near the shore, or whether chalk only 1s left—say en- 
tirely depend on small variations in the climate, as the 
conditions will alter as soon as a certatn point 1s reached. 
The periodical changes dealt with here were therefore not 
t; but as they acted simultaneously, and in the same 
ction, over whole chmatic areas, 1t must be generally- 
acting forces which caused the same, and not variations 
in local conditions. 

The theory advanced here proves thus that the climate 
is at all times subjected to periodical changes, the 
duration of which may be measured in thousands of 
years, and which act in the same direction within the 
same climatic area, which for one period are not important, 
but which, as the alternation of the strata 1s often re- 
markably regular, sees to return after the lapse of a fixed 
eycle of years 

It is obvious that periodical changes 1n the strength of 
the ocean currents will cause lien aaa changes in 
the chmate of the adjacent continents. hus, for in- 
stance, if the warm North Atlantic current, to which 
North Europe owes its climate, which 1s mild compared 
with its latitude, should increase in strength, the climate 
there would doubtless become stil milder. Our shell- 
banks show that such changes in the temperature of the 
sea have accompanied climatic variations. We are, 
therefore, compelled to ask, What 1s the force which 
causes this warm sea-current to flow northwards, and 
may we assume that there 1» some natural cause effecting 
periodical changes in the intensity cf this force? The 
question being one as to a climatic period, we must 
examine the great laws which govern the climate We 
must, of course, leave all temporary disturbances of the 
air out of consideration, and only pay attention to the 
great and simple Jaws which are revealed by the synoptic 
charts of the average distribution of the aerial pressure 
at various seasons These charts show us —in the 
summer a low pressure over the heated continents, but 
generally a higher one over the cool oceans ; and 1n the 
winter a higher pressure over the cold contments, and a 
lower one over the oceans, which are warmer 

In order to understand this varied distmibution of 
pressure, we shall imagine an atmosphere which every- 
where has the same degree of heat and the same height 
The warmer the air the more it expands, so that the 
height of the probes sb will ane: if the temperature 
rises or falls. 1f we further assume that the air cools or be- 
comes more quickly heated in some places than others, the 
ogailitsriven will be disturbed. Over cold areas the height 

the atmosphere will decrease. The surface of the at- 
mosphere should thus become uneven, and consequently, 
in the upper strata of the atmosphere air must flow from 
the warm regions into the cold ones, so that equilibrium 
be maintamed. For this reason a greater mass of air 
will He over cold regions, which have, therefore, a ingher 
atmospheric pressure, But at the surface of the earth, 
t00, the equilibrium will be disturbed, as a higher atmo- 
spheric pressure will drive the air from the cold to the 
warm regions. As long as the temperature of the air 
varies, Movements will be created by the disturbed equi- 

wm, during which, therefore, air will flow from the 

to the warm regions along the surface of the earth, 
and vice versd the upper part of the atmosphere, In 
(winter as well as summer the disturbances of the equt- 
librigm of the atmosphere will proceed from the continents, 
‘Beaute the latter are heated and cooled more intensely 
ops Weeans. Over the ice-covered mterior of Green- 
| d the aun in the summer cannot create any low pressure, 
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because all its heat 1s consumed ih melting the snow.” 
Even in the summer compafatively cold air and high’ 
pressure’ prevails over Greenland, and this 1s pro 

the cause of the atmosphere in the North Atlantic differ- 
ing from the above-mentioned law, inasmuch .as_ this 
ocean has a low pressure even in summer. This low 
pressure, which hes generally near Iceland, 1s, however, 
more marked 1n winter 

The air, according to the law of Buys Ballot, moves 
agatnst the low pressures, so that in the Northern Hemi- 
sphere one has the low pressure a httle in front to the 
left when turning the back to the wind. That is but a 
natural consequence of the rotation of the earth’s axis. 
At lower latitudes this action 1s more intense. Aur, flow 
from lower to higher latitudes, retains for a time its origit 
speed of rotation, and will thereby deviate in the direction 
of the rotation of the earth’s axis, #4. towards the east. 
And uice versé when the ar flows from higher to lower 
latitudes. In this manner southerly winds become south- 
westerly, and northerly ones north-easterly. In fact, the 
low atmospheric pressure at Iceland draws the south-west 
winds up the North Atlantic, and as the cause prevails 
the year round, the consequence 1s that south-west winds 
blow in this sea summer as well as winter. 

The opinion held by Croll, Zdppntz, &c., that winds 
are the chief cause of sea-currents, 1s now generally ac- 
cepted by sevants, The winds set the surface of the sea 
in motion, and by frictional resistance the movement is 
conveyed to lower depths. It depends on the force and 
the duration of the wind how deep the action will have 
effect The main current runs in the direction of the 
prevailing wind, and tts speed is dependent on the avera 
speed of the surface Winds of short duration are only 
capable of changing the direction of the current on the 
surface, but through the predominance of such winds 
through thousands of years, great currents are created 
rheir strength may vary, 6a thets derection ts independent 
of temporary changes of the wind For the upper system 
of currents, which alone affects the climate, and which 
reaches to a depth of a couple of hundred fathoms 
(Mohn), the average direction and force of the wind 
during the last great epoch are determinal. 

Such a great stream is the warm North Atlantic current. 
It softens the winter even at high latitudes As the surface 
imparts heat to the air, the heat lost is replaced from 
lower depths, and as long as there 18a store of heat below 
the sea will always yield heat to the air. 

The mild climate of Norway 1s, therefore, dependent on 
this warm current. It runs predominantly in a north- 
easterly direction, and thus 1t must, in consequence of the 
general laws for currents and winds, have run through 
untold ages, or as long as sea and land have been divided 
as at present 

We will now see if the force which guides this current 
1s periodically changeable. .As we know, the orbit de- 
scribed by the earth round the sun 1s not circular bat 
elliptical, so that the distance between the two bodies 
varies according to the seasons ; when there 1s winter in the 
Northern Hemisphere the earth 1s nearest to the sun, and 
the nearer the earth approaches the sun the quicker it 
travels, so that the winter in the north 1s shorter than the 
summer, The difference 1s five days. In the Southern 
Hemisphere, on the other hand, the winter is five days 
longer than the summer But these relations change 
through the precession of the equinoxes, the period having 
a mean duration of 21,000 years, Thus, 10,500 years ago 
the conditions were the reverse of what they are at present, 
and the same will be the case 10,500 years hence. The 
winter at the Northern Hemisphere will then fall when 
the sun is furthest from the earth, and last longer than the 
summer, and in the Southern Hemisphere the conditions 
will be the reverse. 

But the orbit of the earth is also subjected to periodical 
changes, inasmuch as it differs more from the circular 












sonmetiznes: others. The further it deviates from 
it the greater the difference between the length 
of winter eummer, and the difference may even 
araount to more than thirty days every year. The length 
of winter and summer varies therefore in the course of 
1&GOd years, and the difference increases the more the 
exsth's orbit deviates from the circular. During the 
30,500 years in which the winter 1s longer than the summer 
there will be several thousand more winter days than 
summer ones, and in the second half-cycle there will be 
as many thousand less, Even at present, when the orbit 
deviates but httle from the circular, the excess of winter 
or summer days for each half-cycle 1s more than 50,000, 
and when the deviation is greatest 1t amounts to nearly 
220,000 days, or some 600 years 
As the cooling of the continents contnbutes to preserve 
the low atmospherical pressure over the oceans, and thus 
3 the prevailing winds and currents at sea, the winds 
thes directed, as, for instance, the south-west winds of 
the Atlantic, must be stronger in winter than in summer 
And this ts indeed the case. The weather conditions 
differ in summer and winter. Of coufse south-westerly 
winds blow predominantly in the North Atlantic and 
West Europe all the year, but they galanin more in 
the winter According to Prof. Mohn, their force 1n the 
North Atlantic 1s about three times as great in the winter 
as inthe summer, and similar conditions prevail in the 
Pacific Ocean. In the southern temperate seas north- 
west winds, which correspond to south-west ones with us, 
are equally predominant when there is winter in that 
hemisphere. lt will therefore be seen that the forces 
which promote the warm sea-currents in our latitude are 
most active in the winter And the same 1s the case in 
the Southern Hemisphere, so that it must be said that the 
winter favours these currents, whether it falls when the 
sun is nearest, as with us, or when it 1s most aistant, as | imperfectly known ; thus, for instance, are specimens of 
in the Southern Hemisphere From Prof /oppritz’s | damar sesa, a fossil resin from Larut, Perak, damar meta 
studies of the currents it appears that the wind exercises | kuching, or cat’s-eye damar, damar renkong, and others. 
an influence te the strength of them even long after it | Another fossil resin new to us 1s called incense or gum 
has ceased to blow. The action of the winds 1s summed | Benyamin Under the name of buah saga are shown 
up through centuries, and the total recorded in the sea- | some seeds of an Adenanthcra, probably those of A. 
currents. pavontna, a seed of whch ts the umt in the Malay 
As we know that the wind conditions vary at different | jeweller’s weight, equal to 433 grains troy The seeds 
seasons, and that the effect of the wind does not cease | are also eaten by the natives The tree 1s found in India, 
as soon as it is discontinued, but leaves traces in the sea- | China, and the Phihppines, In Indta the wood, which 1s 
currents for a long time after , so that, in fact, the strength | of a red colour, hard, and close-grained, 1s known as red 
of the current 1s dependent on the average force of the | sandal-wood, and is used as a red dye, as well as for 
wind during last great ages—it can hardly be a matter of | cabinet-making and building purposes On account of 
indifference whether these thousands of days fall as a | their bmght red colour the seeds are used as necklaces. 
surplus to winter or summer in the 10,500 yearly half-cycle_| Naturally in countries where the bamboo 1s abundant we 
When they fall in the winter, the south-west winds must | should expect to find numerous illustrations of its uses, 
be more predommant than others , and, correspondingly, | and various articles of domestic utility, as well as for other 
when they fall to the summer, weaker It seems, therefore, | applications besides that of ornament, are shown, some of 
reasonable that the currents must increase or decrease asthe | which are very mgenious, such as a trap called , 
winoctial line moves round When the winter falls in | used for catching river fish ; 1t 1s somewhat of the shape 
aphelion our warm currents will increase, and when the | of an eel-pot, and the body of the trap 1s made of a single 
reverse is the case they will decrease. We should, there- | piece of bamboo-stem of about 2 inches oa a 
fore, now in the Northern Atlantic have a weaker current, | from 14 to 18 inches long. Jt 18 split Jongitudmally for 
and in North-Western Europe less ram and a greater | the greater part of its Jength into fine strips, these are 
difference between winter and summer heat, and this 7s | distended to a wide mouth at the top some 6 or 8 inches 
exactly what the theory demands. diameter, tapering to the point from which they spring, 
In regions with different weather conditions the case | where they form the natural stem By the addition of 
will be different. For instance. in the eastern part of | other fine strips of bamboo fastened round at short in- 
North America north-west winds are more predominant | tervals a complete funnel-shaped basket or eel-pot is 
in the winter and south-west ones in the summer. Winter, | made, the lower or tubular end of which is formed the 
in aphelion, would here increase the north-west wind, and | hollow bamboo-stem. The ready way in which the natives 
one might conclude that these parts under such con- | adapt natural productions 1s seen in a very simple spinning- 
ditions would perhaps thereby obtain a more severe | top, which is composed of a ttened acorn of the type of 
climate, so that it seems evident that vanations m the | Quercus placentaria, throu ¢ centre of which a piece 
climate will not simultaneously move in the same direc- | of wood is driven. In this di¥ision also are some very 
tion everywhere in the Northern (or Southern) Hemisphere. | vanied sets of betel-chewing apriecs as used by the 
From calculations we have elsewhere demonstrated | Malays, including the scissor implements used foe: 
that the varying length of the season alone during the sari abd betel-nuts ; many of these sets are in deftly 
ptecession of the equinoxes will cause an increase or | w brasa, while others are in more costly metals, 


decrease in the force of the current of several, per cent, 
of the total. And these figures are doubtless below the 
true ones, but space does not here permit of develop, 
ing them. We may, therefore, with a high amount of 
probability conclude that the precession of the Hy rarigpio 
causes periodical variations ef the citmate are 
great enough to expla all the facts on which the. 
theory for these periodical variations is based. 

But the eccentricity of the earth’s orint changes eo 
pay that in two consecutive half-cycles it 1s not as & 
rule the same. Therefore variations in the 
of sea-currents, and consequently also those in 
climate in one half-cycle will not be quite balanced in the 
next, and it might even be possible that greater and more 
lasting variations of the climate mght be caused by the 
same agencies. A. BLyYTT 

The University, Christiania 





VEGETABLE PRODUCTS AT THE COLONIAL 
AND INDIAN EXHIBITION 


[N passing through the various courts of the Cojonial 
and Indian Exhnbition the prevailing natural resources 
of each colony are apparent even to the most unopeenet 
for while the riches of some countries are to be fou 
chiefly in their vegetable products, the wealth of another 
1S in 1ts mineral resources, and of another 1n its anjmals, 
Regarding the vegetable products, as might be sup- 
posed, some of the most interesting obyects from a scien- 
tific point of view are those which have the least attraction 
for the general public, such, for instance, as the large and 
varied collection from the Straits Settlements, or the 
interesting exhibits from British North Borneo Amongst 
the exhibits from the former possessions are various 
samples of damar, the botanical ongin of which 1s but 
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‘ edtection from British North Borneo bas man 
eS swxbibits, ies | some remarkably fine s 7 
mses of gutta-percha mdia-rubber a magnificent 
of the Sumatra or Bornean camphor-tree (Dryo- 
aromaitca), the crystallised camphor of which is 
Sound deposited in cracks and fissures m the wood, 
oxcurring sometimes in very large masses; it 1s largely 
used by the Chinese, who prefer it to the ordinary camphor 
ef commerce which is produced in their own country. 
Bornean tebacco is also a prominent object here, and 
is exhibited both 1n bundles of cured leaves as well as in 
cutform. A favourable report has been obtained of this 
tobacco, and it has been valued above the average of 
Sumatra tobacco, for which indeed it has been mistaken 


even b bag ep 

In the ong Kong Court the varied uses to which 
bamboos and rattans are put are largely represented ; the 
difference, however, in the character of the work to which 
the stems of these two classes of plants are applied 1s 
manifest at a glance, for while the ngid stems of the 
Bambusas are used for the rougher or coarser work, those 
of the pliable species of Ca/amus form the materials from 
which the finer basket-work, screens, &c , are manipulated. 
Vanous examples of the baker’s art in the form of biscuits 
are shown by the Hong Kong and China Bakery Com- 
pany, Limited, and it 1s stated, as an ilustration of the 
capabilities of this bakery, that it can turn out 15,000 
pounds of ship biscuits or 10,000 pounds of bread per 


The British Guiana collection almost adjoins that of 
Hong Kong Here, as might be expected from the extent 
of the forests of the colony and the abundance of large 
hard-wooded trees, timber takes a prominent place, and 
some magnificent specimens of the best known woods, such 
as mora (Dimorphandra Mora), greenheart (Nectandra 
Rodtei), waliaba (Eperua falcata), and other well known 
and useful timbers are exhibited. The heartwood of 
these timbers 1s described as “almost everlasting, the 
beams of old houses being good for over a hundred 
years in the most unfavourable circumstances of a tropical 
chmate infested with wood-ants and other vermin” 
Specimens of tibiserie fibre and hammocks made from 
it are here exhibited. This fibre, which 1s obtained from 
the young leaves of the Eta palm (Afaurtia flexuosa), 
is of wonderful strength and tenacity, from it the 
natives make their strongest and most durable cords and 
hammocks, Itis very easily obtained and in any quan- 
tity, and if better known in Europe might become a 
valuable article of commerce. A fine collection of medi- 
cinal and tanning barks are here shown, but unfortunately, 
like the woods from this colony, comparatively few have 
other than native names__In the catalogue of exhibits it 
ws stated that “the medicinal barks are very varied; a 
few are weil known, but the majority, having never received 
the. attention of chemists or physicians, are as yet untried, 
but may possibly be found worthy a place in the Matera 
Medica, Fair quantities are exhibited, and will be dis- 
tributed to qualitied persons who will undertake to report 
‘op their qualities. Most of them are common in the 
colony, and can be easily procured ” 

it 38, acarcely correct to say that the medicinal barks of 
British Guiana have never received the attention of 
chemists or physics for at the close of the Inter- 
national Exhibition of 1862 some twenty different medh- 
inal barks of the colony were experimented upon and 
their effects tried in various cases by Mr. Charles Hunter, 
who was some time House Surgeon to St. George’s Hos- 

The results of his ex ts were embodied in a 
— and published at the time by Messrs. Churchill 
aad. of New Burlington Street, but we never heard 
that-any of them came into use m this country, and it is 
te be hoped that better results may be obtained from the 

mt qullections, 

ay 


=f 
ik in 


Joun R. Jackson 


WHAT IS A GLACIER ?* . 
GEACIERS have become so ‘well known ‘from the ‘ 
graphic descriptions of Carpenter, Forbes; Agassiz, 
and other explorers, that it seems pepe re 
this time to do more than call attention to a few of 
more characteristic features by way of an intreduction te 
what I have written concerning those now existing in the 
United States. : 

The formation of glaciers in any region depends pri- 
marily on the fact that the amount of snow pre 
during a term of years exceeds the amount dissi by 
melting and evaporation. In this manner show- of’ 
broad extent are formed, the lower portions of which: 
become compacted into ice, The change from snow to 
ice 1s known to result from pressure, and as ice is mobile 
under pressure, either by reason of its mherent plasticity 
or as a result of regelation, the weight of this mass tends 
to change its form, and it thus acquires motion, which 
takes the direction of least resistance 

The essential characteristic of glaciers seems to be that 
they result from the consolidation of snow in regions at 
secular accumulation, 2.¢. above the snow-line, and flow 
to regions of dissipation, z.¢. below the snow-line. Fron 
these primary conditions result a multitude of secondary 
phenomena. 

For convenience of reference we will divide glaciers 
into a/pine and continental, not that the two classes are 
always distinct and separable, but for the reason that 
typical examples of each are well characterised and capable 
of specific descnption. Variations occur in each class 
which may suggest minor subdivisions 

The glaciers with which we are most familiar belong to 
the class that have their archetype in the mountains of 
Switzerland, and occur about high peaks, usually in 
amphitheatres or cergues at the heads of high-grade 
valleys. The snow that accumulates on high mountains, 
especially in temperate latitudes, 1s frequently not com- 
pletely melted during the summer, and thus tends to 
mcrease mdefimtely. The aévé of a glacier 1s such a 
snow-field. The gorge or valley leading from every alpine 
amphitheatre furnishes an avenue of escape for the con- 
sohdated #évé-snow, which is forced out through the 
opening, and flows for a greater or less distance a3 a 
stream of ice Such 1n brief 1s the genesis of an alpine 
glacier. Every glacier of this class 1s divided into a névd, 
or snow-region, above, and an icy portion below. The 
line of demarcation 1s the s#ew-dene As compact ice 
occurs also beneath the 2¢év¢ from which it is formed, this 
division of a glacier into two portions apphes only to the 
surface. The division line, moreover, shifts with the 
seasons ; at times, perhaps for many years together, the 
true glacier ice may be concealed by a snowy covering, 
The #év¢ 1s composed of granular snow, white or grayish- 
white in colour, and comparatively free from he and 
stones; below the snow-line the glacier 1s formed of both 

rous and compact ice, and 1s usually concealed more or 
ess completely with rock-debnis. From a distance these 
two divisions are frequently distinctly shown by contrast 
in colour. The stones and dirt that fall on the 2dv¢ sink 
more or less deeply into the snow and become buried 
beneath the next addition, and as the adévé becomes 
consolidated and acquires ial motion, this debris 1 
carried along in its mass. the region below the acta’ 
being one in which loss exceeds supply, the snow and ice 
are melted, and the foreign bodies held in the 
mass become concentrated at the surface, and are 
cared along as moraines. Thus in the sé region 
tendency ts to bury foreign objects, and in the glacier 
proper to concentrate them at the surface. 

All the debris carried by glaciers may be in 
general terms as morainal/ material, but when arranged 

* From Memolr on “Kasting Glaciore of the United Staten” by Janel 
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in definite ways it receives specific names. When dis- 
tributed along the margin of an ice-stream it forms Zatera/ 
méraines. Two glaciers uniting, the right lateral morame 
of ané combines with the left lateral moraine of the other 
to form a _medsal moraine at the line of contact, the ice- 
streams flowing on side by side as a single compound- 
glacier. The debris carried to the extremity of a glacier 
and deposited about its foot 1s known as a /erminal or 
Jrontad moraine. 

In flowing through a valley ice 1s subjected to stress 
which causes it to fracture and form open fissures term 
crevasses, hen a glacier passes over a steep ascent it 
becomes broken by a great number of fissures, and not 
imfrequently falls to the base of an escarpment in detached 
blocks, forming an ice cascade, but heals its scars and 
flows on as a solid mass below The fissures formed 
when a glacier passes over an inequality in its bed are 
commonly transverse to the direction of flow, but ma 
take other courses, depending on the nature of the 
obstruction, change of slope, &c Margmal crevasses, 
resulting from the friction of the ice-stream against its 
banks and the consequent more rapid flow of the central 
portion, usually leave the shore at a moderate angle and 
tend up-stream. 

Glacier ice has been found to exhibit a definite struc- 
ture, known as lamination, or as nbboned or banded 
structure, produced by the alternation of thin plates or 
strata of compact bluish ice with others more porous. 
As shown by Tyndall’s experiments, this arrange- 
ment is the result of pressure, and 1s analogous to slaty 
cleavage. 

Owing to unequal melting, the surface of a glacier 1s 
usually extremely irregular, the parts protected by 
moraines standing in higher relief than the clearer por- 
tions. Still further diversity 1s formed by boulders 

ched on columns of ice, which they have protected 

melting as the general surface wasted away These 

are termed glacial fables. At other times the ice bristles 

with a multitude of acicular pyramids, or is melted into 

holes and ice-wells, each having a stone or mass of dirt 
at the bottom. 

The melting of the surface of a glacier gives rise to 
many rivulets and brooks, which course over it n channels 
of ice, frequently plunging into yawning crevasses, and 
finally joining the sub-glacial stream that issues from 
beneath every glacier. These glacter-born streams are 
always heavy with comminuted rock, ground fine by the 


pei ice. 
Such in brief are the principal characteristics of alpine 
ers. 

At the present time continental glaciers are confined 
to the arctic and antarctic regions, and have been less 
thoroughly explored than the alpine forms common in 
more temperate latitudes. Glaciers of this class are 
characterised by their broad extent and by not being 
confined by definite walls; their 2¢vés are large, frequently 
covering nearly the entire glacier, and their surfaces are 
free from boulders and debris, for the reason that they are 

ions of accumulation, and also because mountains 
nse above them. Owing to inequalities in the 
country over which these great fields pass, they are not 
infrequently broken by crevasses; and, as on smaller 
glaciers, the melting of the surface gives origin to numerous 
streams, frequently of large size, which become ponded 
and form lakes in basins of ice, or plunge into open 
fissures and disappear in the body of the glacier. Exist- 
ing continental glaciers are believed in cases to flow 
from the interior towards the coast, and hence may be 
considered as acquiring motion 1m al! directions from a 
centre of accumulation. When alpine glaciers increase 
sufficiently to cover an entire mountain-range and form a 
confluent ice-sheet, they approach and may pass into the 
comtinental type. It 1s not impossible that a mountains 
range of very modest dimensions might give origin to a 
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quaquaversal glacier of vast Pp ions. It is pevhe 
not out of place to suggest in this connection that 
glaciers which formerly covered the New England Stat 
and Canada were of this character, 

In framing a definition of a glacier it is evident that 
must include both alpine and continental types, and al 
embrace the secondary phenomena that are comnion 
present A glacier 1s an ice-body originating from t 
consolidation of snow in regions where the secular acc 
mulation exceeds the dissipation by melting and evapor 
tion, ze. above the snow-line, and flowing to regio: 
where loss exceeds supply, :¢ below the snow-lin 
Accompanying these primary conditions many seconda: 
phenomena, dependent upon environment, as crevasse 
Moraines, lamination, dirt-bands, glacier-tables, ic 
pyramids, &c., may or may not be present Thus, glacie 
even of large size may exist without moraines ; in sw 
an instance glacier-tables, ice-pyramids, ice-wella, & 
would be absent. We may conceive of a glacier flowit 
through a channel so even that it would not be brok 
by crevasses, but such instances must be extremely rar 
The most common of the numerous secondary featur 
seems to be the laminated structure of glacial ice, bi 
even this 1s not always distanguishable in ice-bodies th. 
are unquestionably true glaciers 

Although the definition we have presented may assi 
in understanding the nature of a pl pes yet it 1s man 
festly open to objections If we consider the snow-hr 
as defining the limit between the #¢vé and the glacit 
proper, it 1s evident that there must be numerous exce 
tions to the rule As before remarked, during certa 
years, and in many instances for a term of years, t 
snow-line 1s much lower than at other times, and m. 
completely conceal the glacier beneath. Again, an 1c 
stream may terminate in the sea and be broken up an 
form icebergs before the differentiation into a¢vé an 
glacier proper has been reached. 

From all that has been determimed concerning th 
nature of glaciers it 1s evident that they form one of t 
transition stages in the history of the snow that falls 
certain regions, and like genera and species in the organ 
kingdom cannot be limited by hard-and-fast lines, b 
may be classified by comparison with typical example 
From the snow, hail, and frozen mists of a mountain-tc 
are formed the accumulations of granular ice-snow whic 
we call a aéve. By pressure and alternate melting an 
freezing, the s¢uc passes into compact ice, which acquir 
motion and 1s termed a glacier; but the plane of separ 
tion 1s indefinite, and one merges into the other § 
msensible gradations, 

The morainal materiaj carried by glaciers ts deposite 
when melting takes place, and frequently forms characte 
istic accumulations that still retain the name of moraine 
The debris along the border of an 1ce-stream 18 frequent 
left as ridges or irregular terraces on the sides of a valle 
marking the former height of the ice-flood. At varie 
stages in the retreat of the ice the lateral moraines a 
united by terminal morames which cross the former be 
of the glacier in 1 r but usually crescent-shap 
piles, between which the valley bottom 1s usually deep. 
filled with unassorted debris, and uently occupied 
lakelets. When a glacier is prolonged from the mouth 
a valley on a plam, it builds out its lateral morale 

erhaps for many miles, and when it retreats these a 
eft as epiepia embankments, not infrequently huadre 
of feet high and sometimes milesin extent. 

The movement of glaciers causes friction, which result 
as the study of living glaciers has shown, in the smoothit 
and scratching of the rocks over which the ice pass 
The boulders, pebbles, and sand held in the bottom a 
sides of the glacier produce smooth and polished surfac 
crossed by scratches and grooves having an exceedin 
characteristic appearance, which, when once understa 
it {s difficult to mistake for the results produced by otk 








“Fudy 15, 1886] 
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agencies, While the rocks beneath a glacier are being 
woth and rounded, the stones set in the ice are in turn 
Sypttored and scratched and often ground down to plane 
‘gurfaces that are not infrequently polshed and covered 


with glacial striz. 
"As a rule, alpine glaciers follow pre-existing drainage 
valleys, which they enlarge and broaden. As frequently 
‘stated, a stream-cut gorge 1s distinctly V-shaped, but after 
being occupied bya glacier it 13 found to have become 
U-shaped in cross-section. ; 
The records of glacial action looked for by geologists 
are: deposits of morainal material, which uently 
differs from the adjacent country rock, and may occur in 
an irregular manner or be grouped definitely as lateral 
and termmal moraines; boulders perched in fortuitous 
positions, as on steep slopes and hill-tops, smooth] 
rounded rocky knolls; polished and scratched roc 
surfaces ; rock-basins, &c. 
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NOTES 
Tr is stated that the forthcoming ‘‘ Life and Letters of Charles 
Darwin,” by Mr Francis Darwm, will contain a brief auto- 
biographical fragment 


Mr MourRAy announces a new edition of Darwin’s work on 
‘* The Expression of the Emotions in Man and Animals,” with 
the author’s latest corrections 


We learn from the 7imes that Dr Hermann Abich, the dis- 
tinguished Austrian naturalist, died at Vienna on the rst inst. at 
the advanced age of eighty years. He was born at Berlin on 
December r1, 1806, and attained the grade of Doctor in the 
University of that city before he was twenty-five, His first 
scientific tours were in Sicily and Italy. He then became Pro- 
fessor of Mineralogy at Dorpat, and devoted most of his leisure 
during his residence in Russia to travels in the Caucasus, 
Armenia, and Northern Persia His earliest published work 
was on Vesuvius and Etna in 1833-34, and his latest seems to 
have been brought out in 1862 on the Geology of Daghestan. 
By his own request his remains were removed to Gotha for the 
purpose of cremation 


WITH reference to the recent catastrophe by which the Kinz 
of Bavaria and his physician lost their lives, Scrence notes that 
Dr. Gudden 1s a sad Joss to science, for he was one of the most 
noted anthorities in the sphere of nervous and mental diseases 
He has also been at the head of a laboratory in which invest:- 
gations of the fine anatomy of the brain, spinal cord, and sense- 
organs have been carned on, He has given his name to a 
manner of studying the connections of the nervous system which 
is as ingenious as it has proved feurtful of results, His method 
consists in extirpating a sense-organ or other part of an animal 
when young, and then allowing the animal to grow up. At 
death the animal 1s examined, and the fibres which have failed 
to develop will thus be marked out as the paths of connection 
between the extirpated sense-organ and the brain-centre. For 
maoy years he had been at work on the problem as to the mode 
of, connection between the retina and the brain, but his results 
art not yet before the public. 


ACCORDING to Scsence the first circular of the local committee 
at Buffalo of the American Association for the Advancement of 
Science, announces that the meetings will be held in the recently 
etilarged high-school building. Reduced rates have been ob- 
tained over many of the railroads, most of which allow a return 
ticket at one-third of the usual fare. The Western Union Tele- 
geet Company will place its lines and district telegraph system 
mt the sqrvice of members. The Botanical Club of Buffalo is 
atvenging @h excursion and reception for the Botanical Section, 
sand the inonl.Retomelogical Club is doing the same kind service 


for the Entomological Section. The address of the local secre- 
tary is Dr, Julius Pohiman, Buffalo, N.Y. 


AS our readers are aware, it has been resolved to mark the 
memorable event of the attainment, on August 3: next, of his 
hundreth year by the venerable father of modern science, 
“Le Doyen des Etudiants,” as he loves to call himself—-M. 
Chevreul—by striking 4 medal in his honour. The execution of 
this medal has been intrusted to M. Roty, old ‘‘ pensioner” of 
the Academy of France, at Rome. Contributions towards the 
commemorative medal are, of course, not to be limited to 
France, but will embrace the whole scientific world, which 
everywhere alike claims the author who extended the bounds of 
science as its honoured citizen. Subscriptions, which will be re- 
ceived up to the 22nd of this month, may be addressed to the Prest- 
dent of the Committee, 8, Rue Guy-de-la-Brosse, Paris. A list 
of the subscribers will accompany the medal, which 1s to be pre 
sented to M. Chevreul on his centenary day, and if the amount 
of the subscriptions allows of it, a copy of the medal will be sent 
to the subscribers. 


AT the sitting, on June 7 last, of the Academy of Sciences at 
Pans, M Halphen delivered an address in praise of the labours 
of M Bouquet, his immediate predecessor in the seat he holds 
in that body From the foundation of the Academy down to 
the present time, the duty of eulogising departed members has 
devolved exclusively on the Perpetual Secretaries at the anni- 
versary meetings. The annual death-rate of members has, 
however, of late been such that a large number of them 
were in danger of disappearing from the roll without any 
formal record of their services. The initiative thus taken by 
M Halphen was followed up at the next meeting. This step 
has, of course, been taken m imitation of the arrangements of 
the Académie Francaise, in accordance with which each 1n- 
coming member 1s required to eulogise his predece:sor at a 
special meeting, an answer being also given in the name of the 
Academy by another member appointed for that purpose, 


RECENT soundings have given the following depths for the 
different Swiss lakes :—Constance, between Uttwyl and Fried- 
richshafen, 255 metres; Geneva, between Rivaz and Sarmt- 
Giugolphe, 256 metres , and between Lausanne and Evian, 330 
metres ; Brienne, 261 ; Thun, 217; Lucerne, between Gérau 
and Rueteren, 214 metres ; Zug, 193 ; Neuchatel, 153 , Wallen- 
stadt, 151; and Zurich, 143 metres. 


ACCORDING to Prof. Heim, of Zunch, the total number of 
glaciers in the Alps is 1155, of which 249 have a length of more 
than 7500 metres, Of this number the French Alps contain 
144, those of Italy 78, of Switzerland 471, and of Austria 462. 
The total superficial area of these glaciers 1s between three and 
four thousand square kilometres, those of Switzerland amounting 
to 1839 kilometres, The greatest length is reached by the 
Aletsch glacier, which is 24 kilometres long. As to thickness» 
it will be remembered that Agassiz, when measuring a crevasse 
in the Aar glacier, did not reach the bottom at 260 metres, and 
that he calculated the depth of the bed of ice at a certain point 
of this glacier at 460 metres. 


WE have received the Ba/ieen for the past year of the 
Society for Indo-Chinese Studies of Saigon. Amongst the 
papers 1s one by that indefatigable student, Dr. Tirant, 
on the odoriferous woods of Cochin China, which, thougti 
numerous in variety, are of four principal kinds, the most im- 
portant being aloes and sandalwood, We have already noticed 
a series of papers by the same writer on the fishes and reptiles 
of Cochin China. Another interesting paper deals with the 
textile plant Sensepsera as found in Cochin China. 


A Commission composed of MM. Becquerie, Berger, and 
Mascart, having been appointed to examine the question of the 


safety or denger of erecting 2 tower-to the height of 300 metres, 
as proposed, in the Champ de Mars, ea the occasion of the 
forthcoming Universal Exhibition, has reported that there 1s no 
danger in connection with such a structure if special precautions 
are taken for its non-insylation. The tower acting as a light- 
niag condactor would, on the cantrary, they explain, serve to 
protect the whole of the Champ de Mars from injury by hght- 
ning if the rules laid dowa by the Commission on lightuing con- 
— were applicable in the case of se exceptional an 


“frre report for the current year of the Coventry Free Public 
Library is a very encouraging document. It shows increase in 
all directions—in the number of borrowers, the number of books 
issaed, and a large mcrease in the number of volumes owned by 
the Library. All the excellent work done by the Institution 1s 
paid for by a triffing rate prodacmg a little over 500/., supple- 
mented by the assistance of 2 private book club The tables 
appended by the Cnairman, Mr Odell, showing the number of 
books issued in each class of hterature, the monthly totals and 
averages, the ages of the borrowers, and more especially the 
occupations of the latter, are very suggestive In these days, 
when more than ever we have, politically speaking, to “‘ educate 
our masters,” the record of the work of the Covestry Free 


Pablic Library is very gratifying. 


We have received from Tokio a copy of a Japanese scientific 
journal (apparently the NaTureE of Japan), whtch has already 
reached its third volame and fifty-sixth number  [t 1s printed 
throughout in Japanese, being mach the same shape as NATURE, 
and containing forty-eight pagesineach number The issue before 
us contains 2 lecture on human parasites, by Prof Ij:ma ; some 
remarks on the historical methods of the Chinese school, by Mr. 
Suyematsu, formerly of Cambridge, the third of a series of 
lectures on physical geography by Prof Koté, a paper on 
*¢ Some Phenomena IJ have witnessed,” and another on methods 
of treating pebrine, by a teacher in the Kornaba Agricultural 
College. The notes are also of a very general character they 
refer to “some simple physical experiments” , an alloy that ex- 
pands with cold , the uses of coffee ; refining ores by electricity 5 
the strength of paper; a new sweet compound , animal bone 
industry; hypnotism ; the Universal Meridian and Time Con- 
ference, &c. Then follow letters to the editor, and finally a 
report of a meeting of the Tokio Physico- Mathematical Society 
No proof wanted nowadays of the remarkable scientific 
progress in Japan ; if it were, it would be supplied by the fact 
thit a journal of this high character can live and apparently 
flourish. 

We have also to acknowledge the receipt from the Imperial 
Meteorological Observatory of Japan of the ‘‘ Monthly and 
Yearly Means, Extremes, and Sums for the Years 1883, 1884, 
1885,” with an appendix on observations of clouds. There 
were twenty-seven stations, including four in Yezo and one in 


An interesting work which has just been published in the 
Bulletin of the Unsted States National Museum (No xxx. 
pp. 113-81) is an annotated catalogue of the published writings 
of Dr. Chatles Abrathar White, the distinguished paleontolo- 
gist to the United States Geological Survey, and the occupant 
of several other important scientific positions. The editor is 
Mr J. B. Marcon, whose object has been to note everything 
contaimng any expression of Dr. White's views on scientific 
wubjects, as well as his more elaborate works. The annotations 
Which accompany the catalogue were drawn up mainly from 
data furnished by the author himself, and all expressions of 
ppinion on geological acd paleontological subjecis are his own, 
‘The catalogue contains in all 153 entries, ranging from articles 
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palseontogy zn the annual reports of the 
whole represents an almost incredible mass of scientific worl 
performed as :t was in « brief quarter of a century, 1960-85. | 


WE are glad to notice that Dr. White's important work .o 
the Cretaceous invertebrates of Brazil, which were collected. 
the Imperial Geological Commission under the direction of th 
late Prof. Hartt, is now in process of publication at Rio — 
Janeiro by the Brazilian National Museum. It is te appear t 
the Portuguese and English languages, and will be Mustrate 
by twenty-eight hthographic plates ; 214 species in all are put 
lished and figured in this work, of which 116 species are dia_ 
nosed as new Four new genera are proposed—three c 
Gasteropoda, and one of Echinoids ‘The former are Orviéids 
Cylndritella, and Cypreacteon The latter is Heteropoda, th 
generic diagnosis of which was supplied to the author by Proi 
P de Lonol, of Geneva 


THe following facts exemplify the strong migratory instinct 
of trout. At the fish culture establishment at Delaford, wher 
the utmost care is taken to isolate the various species of Sal 
monidie, a few of the fish occasionally are found in ponds jon 
distances from those in which they were originally located 
Considering that each pond ts so constructed as to prevent suc 
a contingency, the occurrence 1s very remarkable, and can onl 
be accounted for in two ways, viz. that the fish either burrot 
through holes that probably are made by rats and moles, c 
they jump out of the water and so proceed to the next pond. 
is not likely that they are borne thence by birds, as the appeal 
ance of the fish on the occasions referred to does not justify suc 
an assumption, It will be interesting to inquire further into th 
subject with a view of eliciting the real facts of the case 


A Fist Culture Conference 15 to be held at the Colonial an 
Indian Exhibition on July 26 at the inshgation of the Nations 
Fish Culture Association The Marquis of Exeter will preside 
and papers will be read by Mr. J. Wills Bund, the Rev. C. J 
Steward, Mr Oldham Chambers, and others, upon fresh-wate 
and manne fish The Conference will commence at 10,30 a.m 
and last until 10 p m. 


A PAIR of electric eels (Gym notus elecivicus) arnved the othe 
day at the Colomal and Indian Exhibition Aquarium from Britis 
Guiana, but have since unfortunately died. They were ver 
fine specimens, and measured 44 feet in length, their norm: 
size being 6 fect They require a temperature of 75°, and pre 
vided the water 15 maintained at this standard they will live an 
thrive in captivity. The water should not be too deep, how 
ever, and must be kept clean. 


From the report issued by the Central Meteorological Inst! 
tute of Sweden for last year it appears that there are thirty-fou 
public stations for observation, and some half-a-dozen privat 
ones, in that country. In addition to these there are nearly 40 
places where the fall of rain is registered, and other parth 
observations made. These observations have been duly pak 
lished 1n the Institute’s journal, ‘‘ Monthly Réamé” of th 
weather in Sweden, edited by Dr. H, E. Hamberg, which ha 
now reached ite sixth year of publication. In addition to this,th 
publication of a short climatological description of exch countr: 
founded on the observations of the jast twenty-six years, ha 
been continued, whilst Dr. Hamberg has added an imports 
contribution in the shape of the work ‘‘On the Influenge 0 
Forests on the Climate of Sweden.” The twenty-secoad pat 
of a work “' Meteorological Observations in Sweden,” a svsie 
of the observations made at the public meteorological station 
has also appeared, and Gnally synoptical tables have bee 
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woe 
: Hainnd awpather at all stations on any day of 1884, show- 
Bee enka nature of the rainfkll, thunder, fog, dew, 
of the air, ‘‘sun-snake” (a phenomenon 
observed in the northern part of Sweden), aurora borealis, 
&c. Reports on the forming and breaking up of the ice have been 
received from fifty-eight stations, besides seventy-seven abserva- 
tious. of periodical features of animal and vegetable nature. 
Tux Swedish Academy of Sciences has issued a work entitled 
“<The Correspondence of Carl von Linnsus,” containing # 
secord of all the correspondents of this famous naturalist, Swedish 


as well as foreign, with their addresses, date of birth and 
death, &c., as well as the date of each letter to and from. 


‘Tue Great African city lighted by electricity was not Algiers or 
Cairo, but Kimberley, with forty-two Brush lamps, each of 2500 
candie-power. The current 1s also utilised there for the killing 
of dogs, a step suggesting the execution of death sentences by 
the same means, as proposed in America and in France by M. 
Charson, a member of the Senate. 


Mr, R. N. Cust, the Secretary to the Royal Asiatic Society, 
is engaged on a work on the languages of the tribes of Polynesia, 
jocluding those of Australia 


Tue additions to the Zoological Society’s Gardens during the 
past week include a Squirrel Monkey (Chrysothrox scausea & ) 
from Guiana, presented by Madam G Sangiorg:; a Macaque 
Monkey (Macacus cynomolgus 9) from India, presented by Mr. 
D. Evans , a Rhesus Monkey (Afacacus rhesus 2 ) from India, 
presented by Capt Pitman ; a Common Cormorant (Palacro- 
corax carbo), British, presented by Mr O Moulton Barrett, 
two Golden Eagle, (Aguila chi ysaetus) from Scotland, a Lined 
Finch (SpermopAtla lineola) from South America, deposited , two 
Ostriches (Séruthio camelus & $) from North Africa , a Lear’s 
Macaw (Ara lear?) from South America , a Lineolated Parra- 
keet (Boldorkynchus leneolatus) from Mexico, purchased, a 
Bennett’s Wallaby (Halmaturus benmtls 2), a Vulpine Pha- 
langer (Phalangrsia vulpina 3), three Canadian Beavers (Castor 
canadensis), born in the Gardens 





OUR ASTRONOMICAL COLUMN 


THE STRASBURG OBSERVATORY —Herr W. Schur has pub- 
lished, in No 2736 of the Astronomische Nachrichten, a supple- 
mentary report on the work done at the Strasburg Observatory 
during the ten months preceding May of this year, so as to 


exhibit the state of the instruments and of the computations 
relating to the observations made with them on the eve of his 
departure for Gottingen, where he has been appointed Director 
in the room of the late Prof Klinkerfues During the interval 
to which the report refers, Herr Schur was chiefly occupied with 
observations of the moon with the altaziwuth and of comets 
with the great refractor, also with the examination of the micro- 
The meridian-circle has 
y been employed m the observation of southern stars— 


meter-screw of the latter instrument 


t others the eighty-three stars of : 
aera ighty Auwers’ Southern 
astronomical 
to the end of the year give for the g 
tude of the meridian-circle, + 48° 35’ 07-11, whi 
with « former determination with Repsoid's transits ung H 
bow's method, viz. + 35’ 0°*23. In former reports Herr 
Schur has drawn attention to the ance between the nadir 
determined with observer north and observer south, 
ich, for his observations, amounts to a considerable quantity , 
the mean, from a large number of observations, $ (north 
south) being as much as +0"'s0. This large value 

tign and in magnitude with the quantity determined fro 
obeervations of cenith stars for similar positions of the observer 
vig. ue aporenaell =a sata he his observed zenr 
require @ correction of about -07°6. In th 
/Saeeof the other Strasburg observers, the corresponding correc 
Hon, ty sneapacatively insignificant. 
Sreabony 34 Ds. Kobold, 


raphical lati- 
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ntal Catalogue, and certain stars for investigating 
refractions. The direct and reflection observations 


agrees well 


Herr Schur’s successor at 


s 


























ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 ¥ULY 18-24 
(FOR the seckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 
At Greenwich on Fuly 18 
Sun rises, 4h. 6m. ; souths, 12h. 5m. 56°5s ; sets, 20h. 6m. ; 
7 deci, - end: ai? x’ N. Siderenl Time at Sunset, 
Sh. §2 
Gentes save after Full) rises, 20h. 42m." ; souths, Th, 31m. 5 
sets, 6h. 27m. ; decl. on meridian, 14° 5’ S. 


Planet Rises Souths Sets Decl on meridian 
hm h m. h. m. o- 9 
Mercury 64I .. 1354 . at 7 13 2a N, 
Venus ,. 133 - 9 38 17 43 21 46 N. 
Mars II 3 ws. 326 48 23 33 3 3858. 
Jupater .. 10 9 .. 16 18 22 27 o 58N. 
Saturn . 3 7 ww IIS . ¥9 23 22 20N. 
* Indicates that the raing 1s that of the preceding evening. 


Occultations of Stars by the Moors (visible at Greenwich) 


july Star Mag Disap Reap. angles pl 

h m h m ie 0 a 

19. @Aquani. . $4 3 30 nearapproach 3§ —~ 

1g @: Aquarn ..6  . 4 & Near approach 270 -—— 

24 .. » Ceti 4 23 32 o 24t 52 267 

+ Occurs on the following morning 
july h. 
19 .. 10 Mercury at greatest elongation from the Sun, 
27° east. 
Fariable Stars 
Star R.A Decl 
h a. Oo 8 hm 
U Cepher .. o522 8116N July 18, 23 32 
»s 23, 23 11 me 
R Piscrum 1 248 218 N.. 45 23s M 
S Urse Majons . 12 390 61 43N »» 24, M 
V Bootis . 14252 39 22N. ey Af 
U Corone ... ... 15 136..32 4N »» 21, 22 22 m 
U Ophiuch: . 17 10°8 1 20N, »» 22, 258 
1 «6-22, 23 6 mm 
X Sagittarn .. 17404 .27 475. July 24, 2 off 
U Sagittarn 18252 19 12%. » 19, 2 OM 
S Vulpeculs - 19 437.27 ON, 2 Z we 
x Cygn 19 4062 ..32 JN. , I 1 
S Delphini 20 378 .16 41 N. » «22, if 
35 Cephei 22 249 . 57 50N. » 18, 21 70m 
M agoifies maximum: m minimum 
Meteor Showers 


Meteors begin to be somewhat numerous in the latter half of 
the present month. Amongst the radiants represented are the 
following :—Near # Andromeda, R.A. 10°, Decl. 38° N.; new 
B Cassioperse, R.A. 6°, Decl. 58° N , near » Draconis, RK A. 
245°, Decl. 64° N. ; near o Serpentis, K.A. 266’, Decl, 42° S. 5 
near a Cygni, R.A. 312°, Decl. 46° N.; from Lacerta, R.A. 
342°, Decl. 4o° N.; and the great Peread shower, maxymum 
August 10, radiant R.A. 45°, Decl. 56° N., begins to fumish 
individsal meteors about this time. 


GEOGRAPHICAL NOTES 


ACCORDING to the Colonics and Indta, the of the 
Victorian branch of the Geographical Society of Aust has 
written to the Royal Society of Victoria asking the latter to 
appoint a committee to confer with that already appointed by 
the former Society on the question of sending an or 
pedition to the Antarctic regions, It is urged that a confereane 
should take place as soon as possible, and that various scientific 
associations should be invited to co-operate in sending out one 
or more expeditions. 

rtm returning to India from Zebehy i Badaksten, testing 
art is returning to India from in 
Col. Woodthorpe in charge of the party. 


It ig stated that Mr. A. R. Colquhoun, who is at 
Commissioner at Mogoung, in Uren Barmah, is 


Ctva 
to start 
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‘on a jouraey of expleration into U Assam, and the 
lying between this and Burmah. — — 
Tae latest official information concerning Dr. Wilhelm 
Junker, the African traveller, comes from Zanzibar It reports 
that while he was staying with the King of Unyoro, the latter 
was attacked and defeated by the King of Uganda. The King 
of Unyoro and Dr. Junker succeeded, however, in making their 
escape. Dr. Junker lost all his collections, but saved his 


AT the March meeting of the Geographical Society of Stock- 
holm it was decided not to distribute the Vega medal—the 

reatest honour the Society can confer — this » Only 
three travellers have as yet received it, viz. Nordenskjnld, 
Pgliander, and Stanley e Vera fund was awarded to Dr. 
¥. Svenomus, for explorations in the Lapland highlands during 
the summer. 


A RECENT number of the Verhandiungen of the Berlin 
Geographical Society (Band xin No 5), contains an important 
paper on Corea, by Dr Gottsche, who travelled widely over the 

minsula on f of the Japanese Government. During two 
journeys he traversed all the eight provinces of the country, and 
visited 80 of the 350 district towns. The general features are 
already tolerably well known to English students from Mr. 
Carles’s reports laid before Parhament, and his paper in the 
Proceedings of the Royal Geographical Society, bat as Dr. 
Gottsche 1s a geologist, and travelled specially for scientific 
observation, he supplements Mr Carles’s papers im this direc- 
tion. The chmate, he shows by meteorological tables, lies be- 
tween that of Japan and of North China, while in the North the 
climate in winter 1s of almost Siberian ngour As for the 
geological formation, granite, gneiss, and crystalline schists 
play a predominant part Here and there these are broken by 
the older volcanic formations, as diabase and quartz porphyry ; 
palseozoie strata occur rarely, and the later sedimentary forma- 
tions not at all Active volcanoes do not exist on the mainiand, 
and earthquakes have been unknown within the memory of 
man The only metal in which Corea 1s rich 15 iron , the belief 
that gold abounds » a delusion = The fauna 19 nch, and of much 
mterest, for palearctic and sub-tropical types meet here. With 
regard to the flora, unfortunately a large portion of Dr Gottsches’ 
collection was lost, and the remainder was handed to Dr. Lngler 
of Breslau for examination and report. In conclusion, he says 
that though Corea may never be popular with the ordinary 
traveller for pleasure, st will well repay the visitor on scientific 
objects intent Prof Enting, who travelled in the interior of 
Arabia 1n 1883-84 on an antiquarian mission, especially in 
search of inscriptions, gives a long and comprehensive account 
of the regions through which he went 


THE new number (Heft n Bd. 9) of the Deutsche Geo- 

raphssche Blatter, the organ of the Geographical Society of 

remen, contains the conclusion of Dr Oppel’s paper on the 
Congo basin. The present instalment refers to the explorations 
of past years, the lower, central, and upper Congo region, north 
and south of the stream, the climate, napeai irae botany, 
zoology, ¢ phy, &c It will thus appear that the paper 1s 
an encyclopsedic one on the great West African nver. The 
next paper is a continuation of Herr Valdau’s account of his 
; to the north of the Cameroons, especially around Lake 
Mbn, and between thet and Balundu, and the coast Herr 
Steinvorth grves a most mteresting account of a little Slav 
colony or oasis in Hanover called the Hanoverian Wendtland, 
where the people down to this day have in great part preserved 
their original speech, customs, and other peculianties. The 
writer descnbes all these in some detail, and comes to the 
natural conclusion that here we have not a pure Wendt people, 
but one Jargely mixed with Germans, and thinks, after dis- 
eus-ing the harities of the dialect spoken, that this colony 
1s worthy of the attention of the student of comparative language 
This is followed by a general article (which is anonymous) on 
the new Chilian province of Tarapaca, dealing especially with 
the silver mines and saltpetre industry Herr Seelstrang sup- 
plies of more direct geographical interest on the region 
about the source of the Rio Chubut, hitherto one of the least- 
known parts of the Argentine Republic. The rest of the number 
(which 1s of considerable size) 1s occupied by geographical 
mtelligence, reviews of books, & 


In the Bofletino of the Itahan Geographical Society for May, 
Signor Sommier describes the excursion which he made with 
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Signor G, Cini tp Cape North in January 1885. Some 
attaches to this journey, which ane ark e actos Lapland 
and Finland in midwinter for scientific pu . The 
travellers proceeded by train from to } 

and thence by steamer in darkness and storm to Hatamorfest 1. 


Skarsvaag, in the island of M the north group 4 
habitations in Europe, and ‘he ere aktaacat cettionon 4_ 


Cape North. Here they received a friendly welcoine from the 

local ‘‘ Landelsmand,” and reached the of the 

on foot with much greater ease than had anticipat The 

weather was unusually calm and mild, with a temperature of 

only -2°C At some pons the evergreen lichens and other 
rowths (Aefula nana, Empetrum nigrum, oie aes lapponica, 
c.) were visible through some centimetres of tra joe: 


clothing the surrounding rocks. The only animals oun tak besides 
the eider and other water-fowl, were the raven, crow, 
Arctic fox, and frankoline, the latter (Zagopus wsutus) 

present in large numbers. Several photographs were taken, and 
after a stay of eleven days in the neighbourhood, during whieh 
the glass never fell below ~ 16° C., the travellers returned by 
water to Hammerfest and Bossekop, at the head of the Alten 
fjord. Thence the route was continued overland under great! 
hardships — eastwards to Lake Enare, southwards through: 
Kittla to Haparanda, and round the west side of the Gulf of 
Bothma to Sundsvall, whence Stockhzlm was reached by train. , 
At Karasjok, on the road between Bossekop and Enare, the 
travellers made the acquaintance of the same Lapp family that’ 
visited London last year, and much valuable information was 
collected on the Lapps, Quans, and northern Finns This 
forms the subject of two communications sent by Stephen, 
Sommier to the Archivio per [ Antropologiae [ Etmologia (xvi., 1, 
1886), and separately printed under the title of ‘‘ The Lapps and 
Northern Finns” ‘he account of the trip to Cape North has 
also been issued in separate form by the Italan Geographical 


| Society (Rome, 1886) 


THE LUNAR SURFACE AND ITS 
TEMPERATURE 


A MONOGRAPH by the writer, relating to the temperature 
of the lunar surface, read before the American Academy 
of Science, September 1869, contained the following —*‘ Are 
we not forced to dissent from Sir John Herschel’s opinion that 
the heat of the moon’s surface, when presented to the sun, 
much exceeds that of boiling water? Raised to such a high 
temperature, our satellite, with its feeble attraction, could not 
possibly be without an envelope of gases of some kind Indeed, 
nothing but the assumption of extreme cold offers a satisfactory 
explanation of the absence of any gaseous envelope round & 
planetary body, which, on account of its near proximity, cannot’ 
vary very much from the earth as regards tts composition, The 
supposition that this neighbouring body 1s devoid of water, dried; 
up and sunburnt, will assuredly prove one of the greatest mis- 
takes ever committed by physicists.” This assertion was t--~ 
on demonstrations showing that the circular walls of the gr 
‘ring mountains” on the lunar surface are not, as suppos 
composed of ‘‘ mineral substances originally in a state of 
The height and diameter of these walls being recorded in “‘ L.., 
Mond,” computations based on the safe assumption that the areas 
_ of their transverse sections cannot be less than the square of their 
height, establishes the important fact that the contents of the 
1 wall of, for instance, Tycho, the circumference of which is 160 
miles, height 2°94 miles, amounts to 294 x 160 = 1382 cubie 
niles, he supposed transfer of thia enormous mass, in 9 
molten state, a distance of 25 miles from the central vent ima- 
gined by Naser , and its exact circular distmbation at the 
stated distance, besides its elevation to a vertical height of nearly 
3 miles, involve, I need not pont out, numerous physical ins 
possibilities Other materials and agencies than those msecoees 
to have produced the ‘ring mountains” must consequently he 
sought in explanation of their formation. A rigid application 
of physical and mechanical principles to the solution of the 
problem proves conclusively that water subjected successively to 
the action of heat and cold has produced the circular walls of 
Tycho. ‘The supposition that these stapendous mounds oopale 
volcanic mat must accordingly be rejected, and tht 
assumption admitted that they are inert glaciers w. 
become os permanent as granite mouatains by the action ¢ 
perpetual intense cold, ; 
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of the foregoing demonstration, the fallacy of 
Bt es Veal tha quantity of fore reaulitte to fey toe ae 

. Wan ve req to form the cir- 
po wwally ok ‘Tycho would cover the entire surface sof England 
pegs to a depth of 125 feet.' 

‘Before proceeding further with our demonstration it will be 
hecessary to establich the maximum temperature which solar 
radiation is ble of imparting to the lunar surface. This 
tem of course, varies with the distance of the prmary 
and its satellite from the sun. By means of an actinometer the 
balb of whose thermometer receives an equal amount of radiant 
heat on opposite sides, I was enabled to determine with desirable 
accuracy, sixteen years ago, that, when the earth 1s in aphelson, 
solar radiation on the ecliptic imparts a maximum temperature 
of 67°'2 F., and that the retardation of the radiant energy occa- 


A 





stoned by the want of perfect atmospheric di reaches 
0°207. uently the tem wre uced ar radia- 
tion at er of the cervontrial gieaphee 4 


e 67'2 x 1'207 = 81°11 F, 
when the earth is in aphelion. Dgroessiy to observations during 
the winter solstice, compared with observations at mi mer, 


at equal zenith distance, the augmentation of solar intensity 
when the earth 1s in perahelion amounts to 5°°84 F. ; hence the 
temperature produced by solar radiation reaches 


Sr°11 + 5 84 = 86° 95 F., 
when the rays enter our atmosphere during the winter solstice, 


It should be observed that on theoretical ds the increase of 
temperature, when the earth 1s in perihelion, will be in the 


Captain Encsson s Pyrhehometer. 


verse ratio of the dispersion of the solar rays, hence, as the 
ihelion distance is to the perihelion distance as 218°! to 210°9, 

be seen thet the tem 
hen the earth is in perihelion will be 


e t | * 
218'r 67°°2 = 71°86 F, 
210 
dding 0°207 for retardation caused by imperfect atmosphenc 
athermancy, solar intensity during the winter solstice mall be 
71 86 x 1°207 = 86°93 F, 
alculation’ based on odservation, as before stated, proves that 
ve perihelion temperature 1s 86°95, thus showing a trifling 
{serepancy between theory and observation 
* Aven of England and Wales, $8,390 square miles, contents of the walls 


I Bycha, 3980 cubic miles; hence es % gato = 195 12 feet. 





Adopting 86° 73 as correct, it will be found that the 
yearly mean temperature produced by solar radiation when the 


tature produced by solar radiation ‘ rays enter the earth’s atmosphere will be 


Ge Py 
SIE + 86°73 = 83" F., 
while the temperature produced by the sun’s radiant heat és only 
8:°-rx during the summer solst-ce, as before shown. Hence the 
temperature of the lunar surface when presented to the sun while 
ee earn 18 furthest from the luminary can only be augmented 

ren F, 

The remarkable fact that the moderate heat produced bs here 
radiation 15 capable of increasing the temperature of bodies 
previously heated to a high degree demands consideration mn 
connection with the subject under investigation ; also the nature 
of the device, before to, for ascertaining the temperature 
produced by solar radiation. The accompanying illastration 
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® combination of ssid device and a pyrheliameter 

diverting materally from Ponillet’s in-trument, by showing the 
true intensity of the. “ Gre” in the sun’s rays, 

The illustration presents a top view and a vertical section of 

the new instrument tkrongh the centre line. The upfer part, 

of bronse, is cy ser pr peti a fiat top, the bottom 


being se: of lass, The top of the 
eylindrical chamber is provided with abies “arealat perforations 


covered by a thin crystal careful nd and polished. A 
thermometer having a bul T, satroddeed through the 
side of the chamber, the bulb being central to the transparent 
semisphencal bottom. <A short parabolic reflector, shown 1n 
section on the illustration, surrounds the instrument, adjusted so 
that its focus coincides with the centre of the bulb of the thermo- 
meter. The sien. yon cylindrical and spherical chamber 1s 
melosed in a v containing water, appropriate openings at 
top and bottom being provided for mamtaining constant circu- 
lation durmg experiments Efficient means are also provided 
for exhausting the air from the internal chamber. The mstru- 
ment is secured to the top of a substantial table which, during 
experiments, faces the sun at nght angles by the intervention of 
a parallactic mechanism Movable shades are applied, by 
means of which the sun’s rays may be quickly cut off from, or 
admitted to, the bole reflector, while other shades enable 
the operator to admit or exclude the solar rays from the ciroular 
perforations at the top of the exhausted chamber. It wall be 
readily understood that the parallel lines within the exhausted 
chamber, shown on the illustration, indicate the course of the 
solar rays passing through the crystal and the perforations at the 
top, while the converging radial lines indicate the rays reflected 
by the parabolic reflector The pper hemusphere of the thermo- 
metric bulb, it will be seen, receives the radiast energy of the 
sun's rays which pass through the large central perforation , 
while the lower half of the bulb will be acted upon by the rays 
passing through the small perforations, These rays are reflected 
peer by two inclined circular mirrors attached to the bottom 
of the exhausted chamber. Jt should be particularly observed 
that the areas of these meclined murrors fogether should exceed 
the area cf the great carcle of the bulb of the thermometer suffi- 
ciently to make good the loss of radiant energy caused by the im- 
perfect reflection of the said mirrors, and also to make good the 
loss attending the passage of the solar rays through the crystal. 
A capacious water cistern, connected by flexible tabes with the 
external casing of the pyrheliometer, enables the operator to 
maintain the exhausted chamber at any desirable temperature 
Engineers of great experience in the apphcation of heat for the 
prodaction of motive poser and other purposes deny that the 
temperature of a body can be increased by the application of 
heat of a lower degree than that of the body whose temperature 
we desire to augment The soundness of their reasoning 1s 
apparently incontrovertible, yet the temperature of the mercury 
1p the instrument just described raised to 600° F by means of 
the parabolic reflector, increases at one when solar heat 1s 
admitted through the circular apertures, althouzh the sun’s 
radiant intensity at the time may not reach one-tenth of the 
stated temperature It should be mentioned that the trial of 
this new pyrheliometer has not been concluded, owing to very 
unfavourable atmospheric conditions since 11s completion For 
our present purpose the great fact established by the illustrated 
instrument 1s sufficient, namely that the previous temperature of 
a body exposed to the sun’s radiant heat 1s immaterial The aug- 
mentation of temperature resulting from exposure to the sun, the 
pyrheliometer shows, depends upon the intensity of the sun’s rays 
Regarding the temperature prevailing dunng the lunar night, 


its exact is nat of vital importance in establishing the 
i is, since the pertodical increment of temperature 
uc solar radiation 18 only a fraction of the permanent 


attending the continuous radiation against space resulting 
from the absence of a lunar atmosphere , besides, all physicists 
admit that it 1s extremely low Sir John Herschel says of the 
night temperature of the moon that itis ‘‘ the keenest seventy 
of frost, far exceeding that of opr Polar winters.” Proctor snys : 
‘* A cold far e the mtensest ever produced m terrestrial 
experrments must exist over the whole of the unilluminated 
hemisphere.” The author of ‘ Outlines of Astronomy” has 
also shown that the temperature of space, against which the 
moon at all times radiates, is ~ 151°C (-—239°°8 F ), Pouillet’s 
estimate ~ 142° C. (~ 223° 6 F.). Adopting the latter 
degree, and ing 81°11 for the sun’s radiant heat, we esta- 
blish the fact that the temperature of the lunar surface ed 
to the san will be 223°°6 less 81° 1, or ~142°5 F., when the 
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sunshine. Nor should Eerschal’s investigataon be lost cS 
showing that stellar heat bears the same proportion to 
as stellar light to solar light. Stellar heat being thus ir 
appreciable, the temperature produced by jiatom camack 
be far from absolute zero—an assumption in harmony with the 
views of those who have studied the Pipi pal of stellar radiation, 
and consequently regard Pouillet’s and Herschel’s estimate of the 
temperature of space as being much too high. 
aving disposed of the question of temperature, let us return 

to the pracucal consideration of the glacial hypothesis, The 
formation of annular glaciers by the joint agency of water and 
the internal heat of a planetary body devoid of an atmosphere 
and subjected to extreme cold 1s readily explained on physical 
pmnciples Suppose a sheet of water, or pond, on the moon's 
surface, covering the same area as the plateau of Tycho, viz. 
50 mules diameter and 1960 square miles, Suppose, also, that 
the iaternal heat of the moon 1s capable maintaining a 
moderate steam pressure, say 2 lbs, to the square inch, at the 
surface of the waterinthe pond The attraction of the lunar mass 
being only one sixth of terrestrial attraction, while the moon’s 
surface 1s freed from any atmospheric pressure, 1t will be evident 
that under the foregoing conditions a ve werful ebull:tion 
and rapid praporenes will take place, and that a dense column 
of vapour will nse to a considerable height above the boiling 
water, It will also be evident that the expansive force within 
this column at the surface of the water will be so powerful at 
the stated pressure that the vapour will be forced beyond the 
confines of the pond in all directions with great velocity, No 
vertical current, 1t should be understood, will be produced, since 
the altitude of the column, after having adjusted itself to the 
pressure corresponding with the surface temperature of the water, 
remains stationary, excepting the movement consequent on con- 
densation from above The particles of vapour forced beyond 
the confines of the pond, on bemg exposed to the surrounding 
cold, caused by unobstructed radiation against space, will of 
course crystallise rapidly, and in the form of snow fall in equal 
quantity round the pond, and thereby build up an annular gla- 
cer As the radius of the vaporous column exceeds 25 miles, 
it will be perceived that, notwithstanding the rapid outward 
movement, before referred to, some of the snow formed hy the 
vapours rising from the boiling pond will fall into the same, to 
be melted and re-evaporated 

In connection with the foregoing explanation of the formation 
of annular glaciers, their exact circular form demands 
consideration An examination of Rutherford's large photo- 
raph of the lunar surface shows that, apart from the circular 
foro of the walls, the bottoms of the depressions are in 
numerous cases smooth, rising slightly towards the centre 
uniformly all round The precision observable proves clearly 
the action of formative power of great magnitude Referring to 
what has already been explained regarding the vaporous column 
of 25 mules radius, calculation shows that a surface temperature 
exerting the moderate pressure of 2 Ibs. to the square inch 
will produce an amount of mechanical energy almost incal- 
culable Practical engineers are aware that the steam rising 
from a surface of water 10 square fect, heated by a very slow 
fire, is capable of producing an energy of 1 horse-power ; conse- 
quently a single square mile of the bosling pond will develop 
2,786,000 horse-power This prodigious energy will obviously 
be exerted Aorisontally, as the weight of the superincumbent 
column of vapour balances its expanstue force y as the 
weight of our atmosphere balances its expansi 
unlike the earth’s atmosphere, which is restrained from hori 
zonial movement by tts continuance round the globe, aed gone 
of the column of 50 miles diameter 1s free to move be the 
confines of the pond. A very powerful horizontal motion, 
especially of the eee ee of the vaporous mass, will thus be 
promoted, acting in I limes from the centre, the principal 
resistance encountered being the friction aoeoe the water. 
Considering that the frrction against the su of the ocean, 
caused by the gentle trade-wind, is sufficient to produce the 
Galf Stream, we need no figures to show the effect on the water 


in the boiling pond uced the raporens Sess peepee 
pppoe rong aes By n radial lines towards Ks. 
confines, A circular tidal wave of extraordinary powe 


Ty 
with « return under-current towards the centre, will obvioasly be 
the result. But agreeably to the laws supposed to govern vortex, 
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wiklen, thede currents cannot be Saloisioes is a radial direction, 
\ verry motion, rapidly sugmenting, will take place, producing 


hon any imacinan 


‘we practical effect of the powerful movement of the vortex, 
\remsonuble to suppose, will resemble that of a gigantic carving: 


icated on Beer and Midler's chart, tt may be shown, were 
roduced by evaporation resulting from low temperature and 
educed aker the formation of the main glacier 

There is another featare m the lunar Jandscape scarcely less 
emarkable than its circular walls and depressions, In the centre 
f nearly all of the latter one or more conical hills rise, in come 
ases several thousand feet high. Has the rotary motion of the 
willing vortex any connection with these central cones? A 
rief explanation will show that the connection 1s quite intimate 
“he under-rated estimate that ro square feet of surface under 
he action of slow fire is capable of developing one horse- 
ower proves the presence of a dynamic en exceeding 
009,000,000 of horse-power at the base of the vaporous 
olumn resting on the boiling water of a pond as large as that 
if o part of this power can be exerted vertically, as 
ready explained, on the ground that the weight of the vapour 
estrains such movement ‘Ihe great velocity of the vortex re- 
ulting from the expenditure of the stated amount of dynamic 
mergy will of course produce corresponding centrifugal force ; 
lence a maelstrom will be formed capable of draining the cen- 
ral part of the pond, leaving the same dry, unless the water be 
ery deep, in which case the appearance of a dry bottom will 
1€ postponed until a certain quantity of water has been trans- 
erred tothe glacier It should be observed that the central part 
f the bottom, freed from water, will also be freed from the 
urrounding cold by the protection afforded by the vaporous 
nass. The quantity of snow formed above the centre, at great 
Ititude, will be small, and of course diverged during the fall 
tvidently the dry ceatral part, prevented, as shown, from cool- 
ng, will soon acquire a high temperature, admitting the forma- 
ton of a vent for the expulsion of lava, culled for as the moon, 
vhose entire dry surface 1s radiating against space, shrinks rapidly 
imder the forced refrigeration attending glacier formation I ava- 
ones similar to those of terrestnal volcanoes, and central to 
he circular walls, may thus be formed, the process being favourcd 
ly the feebleness of the moon’s attraction The existence of 
varm rey se on the protected central p'ains 1s very probable , 
ience the formation of cones of ice might take place during the 
ast stages of glacier-formation, when those plains no longer 
eceive adequate protection against cold 

Tn accordance with the views expressed in the monograph read 
fore the American Academy of Science, continued research has 
onfirmed my supposition that the water on the moon bears the 
ame proportion to its mass as the water of the oceans to the 
errestrial mass I have consequently calculated the contents of 
he circular walls of the ‘‘ring mountains” measured and 
lelineated by Beer and Madler, and find that these walls contain 
130,000 cubic miles, The opposite hemisphere of the moon 
veing subjected to similar vicissitudes of heat and cold as the one 
resented to the earth, the contents of the circular walls not seen 
annot vary very much from those recorded in “‘ Der Mond”; 
lence the total will amount to 1,260,000 cubic miles Allowing 
or the difference of specific gravity of ice, the state amount 
epresents 1,159,000 cubic milesof water But ‘‘Der Mond” 
loes not record any of the minor circular walls which, as shown 
wy the large photograph before referred to, cover the entire sur- 
nee of some parts of the moon On careful comparison it will 
¢ Found that the contents of the omitted circular formations 1s 
© great that an addition of §0 per cent to the before-stated 
mount is called for. An addition of 25 per cent. fur the ice- 
elds, whose extent 1s indicated by cracks and optical pheno- 
nena, is hkewise proper, The sum total of water on the moon, 
herefore, amounts to 2,028,600 cubic miles 

Adopting Herschel’s estimate of the moon’s comparative mass, 
iz, 0°011364, and assuming that the oceans of the earth cover 
30,000,005 square miles, it will be seen that the estumated 

‘of water on the moon corresponds with a mean depth 

€ 7ag0 feet of the terrestrial oceans. This depth azrees very 


feet mean depth cf ‘cerrestnal 
7 are 
water-on the moor. 
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nearly with the oceanic mean established by the sound 
fr the orginal Alani eae, vax 7900 feet; ak the teal 


it tively equal quantities. The correctness of Sir John Herschel’s 


: ; - , demonstration proving the tendency of the water on the lunar 
901 whose thorough efficiency in removing irregularities has been | 


roved by the exact circular outline presented by thousands of disproved before we re 
mer formations. The terraces within the “ ring mountains” in- | water on the surface o 


surface to flow to the héemusphere furthest from the earth must be 
ect the assumption that the quantity of 
the moon bears the same proportion to 
its mass as the quantity of water on the earth to the terrestrial 
mass. JOHN ERICSSON 








SCIENTIFIC SERIALS 


Rendiconts del Reale Istituto Lombardo, May 27 —Determina- 
tion of the heat of fusion in the alloys oflead, tin, bismuth, and 
zinc, by Prof D M2zzotto By the cooling process usually 
adopted for determining the specific heat of oy a the author 
finds the point of fusion and the heat of fusion for these various 
chemical alloys as under — 


Point of fuston Heat of fasion 
Tin and lead 181 10°29 
Tin and zinc 196 16 20 
Tin and bismuth 138 11°065 
Bismuth and lead 126 4°744 


Two of these coincide and two others differ little from the composi- 
tion of the chemical alloys as given by Rudberg.—Education 
and crime in Italy, byS Amato Amati In order (o ascertain the 
influence of public instruction on the criminal classes in the 
Peninsula, the author has compiled a number of comparative 
tables based on official returns ranging from the year 1871 to 
1883 inclusive For the last three years of this penod the 
re ults are as under .— 


Crium.nals Unlettered Kara 
1881 .. 8693 5511 303! 151 
1882 7099 4139 2671 199 
1883... 6490 3741 2596 153 


According to the three last census returns the total percentage of 
unlettered was as under — 


Males Females Total 
1861 65 47 81 52 - 73 
1871 60 16 77 18 68 
1881 53 89 72 93 63 45 


—~Meteorological observations made at the Brera Observatory, 
Milan, during the month of May 
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Royal Society, May 6 —‘' Further Discussion of the Sun- 
spot Spectra Observations made at Kensington.” By J. Norman 
Lockyer. Communicated to the Royal Society by the Solar 
Physics Committee 

i have recently discussed, 1n a preliminary manner, the lines 
of several of the chemical elements most widened 1n the 700 
spots observed at Kensington 

The period of observation commences November 1879, and 
extends to August 1885 It mecludes, therefore, the sunspot 
curve oe a minimum to a maximum and some distance 
beyon 

t18 perhaps desirable that I should here state the way in 
which the observations have been made The work, which has 
been chiefly done by Mes.rs Lawrance and Greening, simply 
consists of a survey of the two regions F—é and 6—D., 

The most widened line tn each regton—not the widest line, 
but the most wadzned, 1s first noted ; its wave-length being given 
in the observation books from ‘\ngatrtion’s map. Next, the lines 
which most nearly approach the first one in widening are re. 
corded, and so on ull the positions of s1x Imes have been noted, 


the wave-lengths being given from Angstrom’s map, for each 
is to be observed that these observations are made without 
te 


reference whatever to the origin of the lines; that is to say 
no part of the observer's work to see whether there are 
metallic coincideaces or not; this paint has only been inguired 
into in the present reductions, that is, seven months alter the 
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last observations now discussed were made. In this perfect 
absence of al) bias 1s secured. bid 

It may further be remarked that the number of lines widened 
throughout a sunspot period is about the same, so that the — 
ditions of observation vary very little from month to month, and 
from year to year, 

It may be further remarked that the absolute unifonnity of 
the results obtained tn the case of each of the chemical elements 
investigated indicates, I think, that the observations have beeu 
oeny well made; and, as a matter of fact, they are not 

ifficult 

I first give tables (A, B, C) showing that for each of the 


TABLE B.—NICKEL 
List of most Wrdened Lines observed at Kensington 
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Paste D.--Unknown Widened Lines observed at Kensington 
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vations the lines recorded as most widened near the maximum 
have not been recorded amongst metallic lines by either 
Angstrom or Thalén, and that many of them are not among 
the mapped Fraunhofer lanes, though some of them may exist 
as fant lines in the solar spectrum when the observing con- 
ditions are best. 

The reduction of the latitudes of the spots is not yet 
completed 

The result of these observations may be thus briefly stated. 
As we pass from minimum to maximum, the lines of the 
chemical elements gradually disap from among those most 
widened, their places being taken by lines of which at present 
we have no terrestrial representatives. Or, to put the result 
another way—at the minimum period of sunspots when we know 
the solar atmosphere ts quietest and coolest, vapours containing 
the lines of some of our terrestrial elements are present in sun- 
spots. The vapours, however, which produce the phenomena 
of sunspots at the sunspot maximum are entirely unfamiliar 
to us. 

The disappearance of the lines of iron, nickel, and titanium, 
and the appearance of unknown lines as the maximum 1s reached, 
gee dafalbst thee Biot 1. ply justify the ‘; 

e ts, in my opinion, amply justify the working hypo- 
thesis as to the construction of the solar atmosphere which I 
published some years ago (Proc. Roy. Soc., 1882, p. 291). In 
the region of the spectram comprised between 4860 and 5160, I 
find in the case of 1ron, to take an instance, that sixty lines were 
distributed unequally among the spots in 1879 and 1880, many 
iron lines being visible in every spot. In the last observations, 
about the maximum, only three iron lines in all are seen among 
the most widened lines. These three lines also have been visible 
in four spots only ont of the last hundred. The same thing 
happens with titanium and nickel, and with all the substances 
for which the reductions are finished. 

Iam quite content, therefore, to believe that iron, titasium, 
nickel, and the other substances nearly as complex as we 
know them here, descend to the surface of the photosphere, in 


the downrush that forms a spot at the period of minimum, bat 
that at the maximum, on the contrary, only their finest con- ° 
stituent atoms can reach it. It may also be remarked that these 


strata are not the same particles among the constit 
chemical elements named which give the chromospheric Hines 
recorded by Tacchmmi, Riced, and myself. 

Having thus found ee ee to which I have 
referred stand the severe test which the sunspot observations 
apply to it, T have gone further, and have endeavoured to extend 
it in two directions, 
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Ficat.@1 found that the view to which the hypothesis directly that the faculous matter lage behind ola 
leads, that the metallic prominences are produced by violent ence of veiled spots and i soil ey he po ew se 
explosions due to sudden expansions among the cooler matters spot-zones ; the general injection of unknown su inte the 


brought down to form the spots, when they reach the higher lower levels of the chromos i beerved 
‘temperature at and below the photosphere level, includes all the and which have been Mere aces the Italian eee 
_ I know touching spot and prominence formation. Thus, since that time—all these phenomena and many others which 
posh pee se geet By seistaie lke ied metallic apt veg hey Roadie to at length on another occasion, are demaaded 

: 3 oO 1¢ prommences with rapi t i explalacd 
motion from any but the spot-zones; the fact that gp nc = i science tacearasa coe acid ar 
always follow the formation of a spot and never precede it; | ~ With regard to the extensions of volume to which I have re- 





Fic. 1.—Number of appearances of known aad unknown lines. 


ferred, I find that if we assume that metallic’ iron can exist in| If we assume the molecule of iron to be dissociated ten times 
as part of the sun’s atmosphere, and ‘that it falls to the photo- | by successive halving, then the volume occupied will be 1024 


5 to produce a spot, the vapourjproduced by the fall of ) times greater, and we shall have— wes 
4,000,002 tons will yive us the foliowing volumes .— Temperature Pressure 
Temperature Pressure Volu §0,000° C. ues 760 min. ’ g,O18 
2,000° C. 380 mm, . 08 i 50,000 ” 190 5 «. 36,044 
30,000 760 ,, ; 18 In ee higher agares ets certainly o— b the scale 
20,0: 0 5 atmos. ia 0 on which we know so ehomena to 3 treet 
$0,000 760 mm. ae 8 5 dous rending of the photosphere, upward velocities of 950 mdles 
50,000 190 5, . 35 2 | second, and even higher horizontal velocities sovording to 
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are mitch «ore in harmony with the figures in the second 


tebte than the, first. } 
connection with this part of the subject, 
reat mobility of the photosphere which 
s0 soon as we regard metallic promi- 
the fall of spot material, is further 
if we assume the solar atmosphere, that 
outside the photosphere, to be about 
300, which [ as a moderate estimate, the 
real average density of the sun is very nearly equal to one-tenth 
that of water, instead of being slightly greater than that of 
water, as stated in the text-books,? 
We can then only regard the photosphere asa cloudy stratum 
existing in a region of not very high pressure. It is spherical 


-¥ 


I find that the working hypothesis at once suggests fo us thet 
the sunspot period is a direct effect of the a eric circula, 
tien, that the latitudes at which the spots commence to forr 
at the minimum, which they occupy chiefly at the maximum, 
and at which they die out at the end of one penod in one hemi- 
sphere, pony at the moment they commence to form a second 
one in the other (as happened in 1578-79), are a direct result of 
the local heating produced by the fall of matter from above de 
scending to the photosphere, and perhaps P it, The 
results of this piercing are the hberation of heat below 
and various explosive effects due to increase of volume, which, 
acting along the line of least resistance, give, as @ return current, 
incandescent vapours ascending at a rate which may be taken as 
a maximum of 250 miles a second, a velocity sufficient to carry 
them to very considerable heights. 

The view of the solar tion at which I have arnved may 
be briefly stated az follows :— 

There are upper outflows from the poles towards the equa- 
torial regions, In these outflows a particle constantly travels, 
> that its latitude decreases and its height creases, to that the 
true solar atmosphere resembles the flattened gobs in Plateau’s 
experiment (see photographs, 1878, and Fig. 3 





T of Newsom's observation of 1878, the of caroan hidden bya screen Shows the equatorial 
racing z Br brighter portion beng y 


{2 These currents, as they exist in the higher regen of the 
osphere, carry and gather the cond and condensed 
materials till at last they meet over the equator, 

There is evidence to show that they probably extend as solar 
meteoric masses far the limts of the true atmosphere, 
and form a ring, the section of which widens towards the sun, 
and the base of which lies well within the boundary of the 
atmosphere (Fig. 2). 

Tf we assume such @ ring under absolutely stable conditions, 
there will be no disturbance, no fall of maternal, therefore there 


8 


will he no spats, and therefore again there will be no promin- 
ences. Sach was the state of things on the southern surface of 
the from December 1877 to April 1879, during which 


period ‘wes not a single spot observed the umbra of which 
‘was over 25-millionths of the sun's visible hemisphere 
Assume a disturbance. This may arise from collisions, and 
gollisions would be most likely to happen among the 
where the surface of the ring meets the carrent from 


These particles will fall towards the sun, thereby 
jor 2m 3°44q atid to the easth o's35, acconiing 


eS ae 


disturbing and arresting the motion of other particles nearer the 
photosphere, and finally they will descend with a crash on to 
the photosphere, from that point where the surface of the ring 
enters the atmosphere some distance further down, 

The American photographs in 1878 supply us with ample 
evidence that this will be somewhere about lat. 30°, and here 
alone will the first spots be formed for two reasons. 

(1) In the central plane of the ring over the equator, the 
particles will be more numerous ; a rapid descent, therefore, in 
this central plane will be impossible, for the reason that the 
condensed matter has to fall perhaps a million of miles 
strata of increasing temperature ; there will, therefore, be no 
spots ; and practically spealing, as is known, there are no 
at the equator, though there are many small spots without 
umbrz between latitudes 3° and 6° N. and S. 

Above iat. 30°, as a rule, we have no spots, because there ‘is 

ere is of lower elevation, so that 


there & aot suflent height of fll F 

ere is not sufficient to to give the velociti uire 

to bring down the material in the solid form. igi 
The lower corona, where the corona is high, and it is highest 

over the equator, acts as a shield or buffer; volatilisation and 
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dissociation take gag at higher levels. Where this occurs, 
spots are replaced by a gentle rain of fine particles slowly de- 
stending, iostead of the fall of mighty masses and large 
quantities of solid and hquid material. 

Volatilisation will take place gradually dunng the descent, 

at the utmost only a veiled spot will be produced. 

‘We know that when the solar forces are weak, such a descent is 
taking place all over the sun, because at that time the spectrum 
of the corona, rnstead of being chiefly that of hydrogen, is one 
of a most complex nature—3o0 complex that before 1882 it was 
regarded by everybody as a pure continuous spectrum, such as is 
given by the limelighr 

Ths moment the fall of spot material begins we get the return 
current in the shape of active metallic prominences, and the pro- 
duction of cones and horns which probably represent the highest 
states of incandescence over large areas and extending to great 
mea: and, besides hese, the production of streamers (see 

. &)s 
‘ Two results follow :— 

(2) In uence of the increased temperature of the lower 
regions, the velocity of the lower currents towards the poles, 
and therefore of the upper currents from the poles, 1s enor- 
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mously increased. The disturbance of the 1inz will tharefiee be. 

(2) Violent uprushes of the heated photospheric gases, mawut- 
ing with an sited velocity of a raillibn nites an hour, can also 
disturb the ring directly. 

In this way the sudden rise to maximum in the sunspot curve, 
and the lowenng of the latitude of the spots, follow as a matter 
of course. And the part of the ring nearest the sun, its 
so to speak, is, it would appear, thrown out of all shape, 
we get falls over broad belts of latstude N. and S. 

Does this hypothesis explain, then, the slow descent to mini- 
mum and the still decreasing latitude? It does more, it 
demands it. For now the atmosphere over those regions where 
the spots have hitherto been formed is so highly heated and 
its height 1s so increased, that any disturbed material descend- 
ing through it will be volatilised before it can reach the photo- 
sphere 


The best chance that descending particles have now to pe 


spots is if they fall from points in lower latitudes. 

period, therefore, of the sunspot curve must be restricted to a 
very large extent to latitudes very near the equator, and this is 
the fact also, as 13 well known, 





Fis 3%—Minenun. Tracing of the results obtained by the cameras in 1878, showing 
= ie th osphere in lat 


@ concentric atm 


ajit will be seen that on this view, a3 the brightness, and there- | 

fore the temperature, of the atm sphere, as we know, increases | 

very considerably from minimum to maximum, the masses which 

- oe this temperature must fall from gradually increasing | 
ights. 

t may be pointed out how perfectly this hypothesis explains 
the cheatical facts observed an aeioclates them with those 
gathered 1n other fields of inquiry 

At the minimum the mnz 13 nearest the sun, the subjacent 
atmosphere is low and relatively cool 

Particles vain Sb the ring, therefore, although they fall in 
smaller quant: cause the disturbance 13 small, have the best 
chance of reaching the photosphere in the same condition as | 
they leave the ring, hence at this time the widening mn many | 
famthar lines of iron, mickel, titantun, &c 

The gradual disappearance of these lines from the period of 
minimum to that of maximum is amply and sufficiently cxplamed 

the view that the spot forming materials fall through gractlu- 

mcreasing depths of an ai sea which at the same time 
is Raving its temperature as gradually increased hy the result of 
the action I have before indicated, until finally, when the maxt- 


imner portion of equatorial extension, and how the surfaces of it cut 
35 N and S, or thereabouts. 


mum 1s reached, if we assume dissociation to take place at a 
higher level at the maximum, dissociation will take plac before 
the vapours reach the pheccapnerss and the lines which we know 
in our laboratories will cease to be visible. 

This 1s exactly what takes place, and this result can be con- 
nected, as I have stated elsewhere, with another of a different 
kind This hypothetucal increasing height of fall demanded by 
the chemistry of the spots 1s accompanied by a known accélera- 
tion of sput movement over the sun’s disk, as we lower the 
latitude—which can only be explained, so far as I can see, by s 
gradually increasing height of fall as the equator is 
There are two other points, (1) The sunspot curve 
that the slowing down of the solar activities at the maximum 
We should expect, therefore, the chemical 


nS 
1% very gradual 


| conditions at the maximum to be maintained for some time 


As a matter of fact, they have been ma 
now is a 


and on hal ite, ores 


afterwards. 
till March of the present year, 
place which shows us chemically that we are } g * 
mum conditions behind, (2) The disappearanct of the fines of 
the metallic elements at maximum it 39 intimately iremye 
with an enormots increase in the indications of the presbnos 
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‘drogen that there is litle doubt that we are in the présence of 
nse and effect. The bydrogen, I am now prepared to 
eve, is a direct consequence of the dissociation of the metallic 


~~» weal be convenient to refer here to the facts which have 
en recorded during those eclipses which have been observed 
thé sunspot minimum and maximum. 
At’ the minimum the corona is dim; observations made 
~ minimum of 1878 showed that it was only one- 
as bright as the corona at the preceding maximunoi. 
rere are no bright lines in its spectrum, and both photographic 
: - 9 consist mainly of a ring round 
vhich 
g from the sun’s centre. : 
The same extension was observed in the previous minimum in 
67, and the polar phenomena were observed to be identical in 
th eclipses. At the poles there 1s an exquisite tracery curved 


cpposte directions, consent of plumes or Aanaches, which 
t ly and symmetrically from the axis, getting more and 


wenwvewseww we ewe er 


ore inchned to it, so that those in latitudes 80° to 70° start | 
arly at right angles to the axis, and their upper portions droop | 


ly, and curve over into lower latitudes. 
Although indications of the existence of this ring have not 
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been recorded during eclipses which have happened at the 
period of maximum, there was distinct evidence both in the 
eclipses in 1871 and 1875 of the existence of what I regard as 
the indications of outward upper polar currents observed at 
minimum. 

The fact that the solar poles were closed at the maximum of 
1882, while they were open in 1871, 1s one of the arguments 
which may be urged that at times the whole spot-zones are 
surmounted by streamers, with theu bases lying in all longitudes 
along the zones. 

It was probably the considerable extension of these streamers 
earthwards, 1n 7882, which hid the finer special details at the 
poles, while in 1874 the part of the sun turned towards the 


_ mo oaek nerd mer Ae 


Touching these streamers, it 1s an important fact to be borne 
in mind, that no spots ever form on the poleward side of them. 

| It 1s obvious, therefore, that spots are not B hong es by the 

ces, for in that 

on either side of 

d be sordinately 


eee 


t condensation of materials on their upper su 
| case the spots would be produced indifferentl 
them, and the width of the spot-zones w 

socreased, 

Although 1m the foregoing I have laid_stress upon the indica- 
tions afforded by the observations of 1878 of the existence of a 
ring, it should be remarked that, so far, the eclipse appearances 





Fic. 4 1) years from maximum, 1858. Tracing of drawing by Liais, showing “ cones.” 


which the idea rests have not been observed at maxtmam. 
tis, however, is not a fatal objection, because precautions for 
lelding the eye were necessary even in 1878 when the corona 
is dim ; and if it 1s composed merely of cooled material it 
wild not readily be photographed. 

In may be urged by some that the phenomena observed in 
78 may only aiter all have been equatorial streamers. 

It is obvious, therefore, that this point deserves the closest 


ention during future eclipses, until it 1s settled one way or the 
2er, 


Geological Society, June 23.-—-Prof J. W. Judd, F.R.S. 
csidenty in the chair-the Prendent anyouncel thet he bed 
eived from Prof. an intimation that the Geological 
ciety of France would hold a special country meeting in the 


trict of Finistére from the roth to the 28th of August next, 
ang Aig a variety of interesting excursions would be made 


ce of MM. Barrois, Davy, and Lebesconte. 
of, in writing, expressed the pleasure which it would 
te the members of Geological Socicty of France if they 
re joined by some of their E confréres, but at the same 
¥¢ stated that as the accommodation for travellers was limited 
the district, he would be giad to have timely notice from any 
# lntamdinw ty take pact in the meetin ars were to 


om the Assistant poayeatt ‘who would also com- 
» Prof. Barvois.—The following communications 


were read On some ed blocks and associated pheno- 
mena, by Prof T. McKenny Hughes, M.A., F.G,S. The 
author described certain grou of boulders which occurred on 
pedestals of limestone rising rom 3 to 18 inches above the level 
of the surrounding rock. The surtaces of these pedestals were 
striated in the direction of the main ice-flow of the district, while 
the surrounding lower rock in no case bore traces of gr sir 
but showed what is known as a weathered surface. e inferred 
that the pedestals were portions of the rock protected by the 





— 


pebidaras. boulder fiom the down-pouring rain, which had 
removed the surrounding exposed parts of the surface. When 


the pedestals attained 2 certain height relatively to the surround- 
ing rock the ram would beat in under the boulder, and thus 
there was a natural limit to their possible height. He referred 
to the action of in assisting the decomposition of the 
hmestone, and considered that there were so many causes of 

that 


different rates of waste and so many sources of error, 
he distrusted any numerical estimate of the time during 
which the su limestone had been exposed to denunds- 


tion. Consideting the mode of transport of 
thought that they could not have been carried 
and coast-ice, as they had all travelled, i 
furrows on the rock below them, from 
north, Moreover, marine currents would 
laciation of the rock and filled the 
urthermore, the boulders and strie are 
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trict at such «different levels and im such positions as to pre- 
dlude the possitgfity of their being due to icebergs. Nor could 
the boulders represent the remainder of a mass of drift which had 
‘been removed by denudation, for the following reasons. (1) 
they were all composed of one rock, and that invariably a rock 
fo be found in place close by ; (2) any denudation which could 
have removed the clay and smaller stones of the dnft would 
have obliterated the traces of glaciation on the surface of the 
tock ; (3) the boulder which had protected the fine glacial 
markings below it from the action of the rains would certainly in 
some cases have preserved a portion of the stiff boulder clay, 
{4 the margin of the boulder-clay along the flanks of Ingle. 
ugh was generally marked by hnes of swillow-holes, into 
which the water ran off the Uoulder-clay, and when the am 
abbr beds overlying the limestone had been cut back by 
on, a number of lines of swallow holes marked the suc 

cessive stages in the process, but there was not such evidence 
of the former exten-10n of the drift up to the Norber boulders , 
() the boulders themselves were not rounded and ylaciated in 
¢ same way as the masses of the same rock in the drift, but 
resembled the pieces now seen broken out by weathering along 
the outcrop of the rock cluse by Having thus shown the nn- 
probability of these boulders having been let down out uf a mass 
of dnft the finer part of which had heen removed by denuda- 
tion, or of their having been masses florted to their present posi- 
tion on shore ice, he offered an explanation of their peculiar 
position, which he thought was not inconsistent with the view 
that they belong to some part of the age of Iand-sce = That they 
were to be referred to some exceptional local circumstances 
seemed clear from the rarity of such glactated pedestals, while 
boulders and other traces of glaciation were universal over that 
part of the country He therefore pointed out, in explanation, 
that they occurred always where there was a great obstacle in 
the path of the we at Cunswick the mass of Kendal Fell 
curving round at the south and across the path of the xe, at 
Farleton the greit limestone escarpment rising abruptly from 
Crooklands , at Norber the constriction of the Crumma' 
valley near Whirfe, and the great mass of Austwich grt 
ranning obliquely across its mouth In all these cases the ice 
had to force its way up hill, and there would be a time when it 
would just surmount the obstacle after a season of greater snow- 
fall, and fall back after warm sersois, until it fell hack alto- 
gether from that part Daring the season of recession, boulders 
would be detached below the ice-foot ; during the seisons of 
advance they would be pushed forward; and in those excep- 
tional localities of isolated hills from which the drainage from 
higher ground was cut off, the boulders were left on « clean fur- 
rowed surface of limestone, which was then acted upon by rain- 
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‘had furnished notes on the microsco saeioterptnlp ag en 
Notes on the relations of the Tinsel ire carstene, by“ “ 
Sirhan, ent soi " a he re aaignean ie 7n beg wee 4 
been supposed to he correlative with the upper Speen: 
ton series, and ta be quite unconformably persed oy the ved 
chalk (Quart. F.uru, Ged. Sie, vol. xxvi PD, 326-42) But 
the overlap of the carstone by the red chalky seemed to 
favour this view, 18 due to the northerly attenuation, which is 
shared by nearly all the Secondary rocks ef Liacolnshire' 
Moreover, the carstone rests on different members of the Tealby 
group, and presents a strong contrast to them in litho 
character, and in being, except for the derived fauna, ent 

It 1s composed of such materials ag would res 
from the “washing” of the Tealby beds. In it is a 
reddish-brown grit, made up of small i brghict Sater. flakes and 
spherical grains of iron oxide, with rolled phosphatic nodules. 
towards the south, where it 1s thick, the nodules are small and 
sporadic Northwards, as the car tone loses in thickness, 
increase 1n size and abundance, so as to form a “ coprolite-bed, 7 


unfossthferous 


and have yielded specimens of Ammona‘es sheetonensis, 
omphalus, Lucina, &¢ When the carstone finally thins ont, 
the conglomeratic character invades the red chalk, similar 
nodules being then found in thisiock The presence of these 
nodules, with Neocomian species, taken in connection with the 
character of the materials of the carstone, points to considerable 
erosion of the Tealby bels On the other hand, there 1s a pas- 


sage from the carstone up into the red Ghalk. It would seem, 
then, that the carstone should be asa ‘* basement-bed 
ms rocks e Lincolns 


probably equivalent to the whole of the Hunstanton Neocomian, 
the impersistent clay of the latter being a very improbable re- 
pre entative of the ‘lerlby clay It therefore follows that the 
whole Speeton series is absent in Norfolk, and also in Redford. 
shire Ihe unconformity at the base of the carstone becomes 
greater southwards, and the nodules have been derived from 
older rocks Similarly north of Lincolnshire, where the Speeton 
series 1s overlapped, the nodules in the red chalk, marking the 
horizon of the carstone, have been derived from oolitic rocks, 
In the south of England it would se m that equivalents of the 
Speeton series reappear The Atherfield clay contains an in- 
digenous Upper Speeton fauna, while a pebble bed near the 
base of the Folkestone beds 1s described by Mr Meyer as con- 
taming derived oolitic pebbles, and being probably the repre- 


' sentative of the Upware deposit, and presumably, therefore, 


water and the veyetation, except where protected by the | 


boulders The auth r said that the reason why he objected 
to any numerical estimate of the tume which had elapsed 
since the boulders were left 01 the glaciated surface was that we 
did know that the rate of weathering in the limestone wis most 
unequal He gave cases from Devonshire and the [ake 
District of extensive weathering in a few years He had 
called attention to the great acceleration of decomposition 
where the vegetation encroached on the limestone, and he 
maintained that we had no con tant measure to apply — 
On some derived fragments in the Longmynd and newer 
Archean rocks of Shropshire, by Dr Charles Callaway, 
F.G.S Farther evidence was added to that given im the 
author's previous paper (0 ¥ CS, 1879, p 661} to show 
that the Longmynd rochs of Shropshire were chiefly compoved 
of materials derived from the Uricoman senes, and that the 
Uricoman series itself (Newer Archaan) was partly formed from 
the waste of pre-exi-ting recks ‘This evidence consisted of (1) 
the presence, throughout the greatly developed Longmynd con- 
glomerates and grits, of purple rhyolite fragments, recognised 
by micr characters as identical with the Uricoman 
thyolites of the Wrekin, and the occurrence of grains, probably 
derived from the same rhyolites, in the pest green slates of 
the Longmynd, and (2) the existence of conglomerate beds 
containing rounded fragments of granitoid rock in the core of 
the Wrekin itself, whilst the Uriconsan beds of other localities, 
and especially those of Charlton Hill, contained water- 
worn pebbles, chiefly metamorphic These pebbles appeared 
to have been derived from metamorphic rocks of three dis- 
tinct types. The views put forward were founded on micro- 
scopical evidence, of which some details were given in the 
paper, and were supported by the views of Prof. Bonney, who 


eee ie 


| 
| 
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also of the Lincolnshire carstone —The geology of Cape Breton 
Island, Nova Scotia, by Edwin Gilpm, Jun, FRSC, In- 
spector H Mf, Mines. After ores to ee 
descriptions of Cape Breton geology, the author stated that the 
various formations found in the island had been thus classified 
by the officers of the Geological Survey *-— 
Pre Cambnan (f aurentian) 
including ( The Felsite series 
{ he Crystalline Limestone series. 
Lower Silunan 
Devonian 
Carboniferou-, including 
, lower Coal formation. 
' { Gypsiferous series 
\ Limestones, &e 
| Millstone Grit 
~ Middle Coal-formation. 


He then proceeded to give an account of each system and its 
subdivisions in order, commencing with the most ancient, and 
adding a few detailed sections of the rocks belonging to some of 
the principal senes He described the distribation and relations 
of the several divisions. The paper concluded with & few notes 
on the superficial geology of the island. There is a general 
absence of moraines and of the foysiliferous Post-Pliocene marine 
clays of the Lower St Lawrence. The older beds are y 
exposed, but deeper soils and deposits with erratic 
found overlying the Carboniferuus beds. Marks of recent ice- 
action are found on the shores of some of the lakes, and are duc 
to the ice being driven by the wind.—On the Decapod Crasta- 
ceans of the Oxford Clay, by James Carter, F.G,S, The sathor 
commented on the paucity of these fossils as wndicated in British 
lists, only three or four species having bitherto born <A 
The discovery of conuderable numbers of 

in the Oxford Clay of St. Ives bas enabled the author te 

the list materially. Many have been collected by Mr. 
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recorded 
beaut, mentioned by Mr. Etheridge 


Meith except Aryma 
‘been found in the Kimmeridge Clay. Seven 
te es foreign forms, and seven are new to science. 
Wey are distributed as follows :—~ 
Eryma ... ie oe Sor6 4, 
Glyphea F wo. 2 ” 
Magila see eee 2o0r3 9 
Mecochirus i... ae. * 
Geniochorus .. “a: % 
Undetermined . . ee, | s 


‘gavty all the forms being to the type of the Macrara, the Bra- 


‘yarn deubtfally, if at all, represented.—Some well- 
wtiens in by W. Whitaker, B.A. Lond., F.G.S 
otounts of well-sections and borings having been received 
nce the pu on of vol. vi. of the Geological Survey Memoirs, 
re author now gave more or less detasled descriptions of fifty-six 


“these, all in the Metropolitan county, and all either unfinished 
» in a few cases, with further information as to publushed sec- 
yas. The depths range from 59 to 700 feet, more than half 
ing 300 deep Nearly all pass through the 
ertiary beds into the Chalk, and most have been carned some 
‘ay into the Jatter. Papers descriptive of like sections in Essex, 
erts, and Surrey have sent to Societies in those counties. 
-Ona some Cupnferous Shales in the Province of Houpeh, 
‘hina, by H. M. Becher, F.G.S This communication con- 
tined some geological observations made during a visit to a 
ality on the Yangtse River, near 1 chang, about 1000 miles 
‘om the sea, for the purpose of examining a spot whence 
opper ore (impure oxide with some carbonate and sulphide) had 
en The pnncipal formations in the neghbourhood 
“I. were said to be Paleozoic (probably Carboniferous) 
mestomes of great thickness, overlain by brecciated calcareous 
onglomerate and reddish sandstones, which form low hills in 
1¢ immediate vicinity of the city. About fifty miles further 
test the limestones pass under a great shale-series with beds of 
gal, the relations of which to the sandstones are not clearly 
scertained. The copper ore examined by the writer came from 
ae shales, which contained films and specks of malachite and 
la, and in places a siliceous band containing cuprite, 
ssides the oxidised muimerals, was interstratified in the beds 
scasionally larger masses of pure copper ore are found em- 
‘dded in the strata. The ground had not been sufficiently 
plored for the value of the deposits to be ascertained.—The 
ascade Anthracite Cual-field of the Rocky Mountains, Canada, 
W. Hamilton Merntt, F.G S, The coal field named occurs 
the most eastern valley of the Rocky Mountains, that ef the 
ow Raver, and, hke other coal-fields of the country, consists of 
retaceous rocks, which hie is a synciimal trough at an elevation 
about 4300 feet above the sea The underlying beds, of 
ower Carboniferous, or possibly Devonian, age, rise into ranges 
300 feet ee ee er . the eastward the Jurassic and 
retaceous niains a lange percent of hygroscopic 
ater and volatile combustible matter, and as ihe manera oan 
pmition of hgnite, The average composition 1s -— 


Fixed carbon en 
Volatile combustible matter 34 
Hygroscopic water 16 
: Ash , : “ 8 
100 


“the mountains are a ched, the amount of h 
ater is found to diminish by about 1 per cent. fo every. "0 
iles, and x miles from the range the percentage is about 5 
peepee a hr lignites into a true coal, with 1°63 to 

. pic water, and So to 6 t. of 
tel pe en In the Cascade River coal-feld the aren ea 
ed : oo that of 9 semi-anthracite, with the f owing 


oe: 


Fixed carbor au, unease, BD'QG 
Volatile conbestib’e matter... 10°79 
Hygroscopic water 91 
Ash ae me os Pay Ad. j 

100°00 


The coal-seams have been subjected to great pressure, and 
change in the quality of the coal appears to be due to metamor- 
phic influence.—On a new Emydine Chelonian from the Piio- 
cene of India, by Mr. R. Lydekker, B A., F.G.S. 

descnbed the shell of an Emydine tortoise from the Siwaliks 
Penm Island, Gulf of Cambay, which he regarded as decided] 
distinct from any of the previously descnibed Siwalik speces, 
and proposed to refer to the genus Clemmys, with the name 


C watsom, m comphment to the donor of the .—On 
certain Eocene formations of Western Servia, Dr. A. B. 
Griffiths, F R.S.E., F.C.S. Communicated by President. 


A great thickness of paper-shales contaming paraffin occurs near 
the River Golabara ; these extend over 30 miles 
country Smali beds of clay with rock-salt are also found : the 
whole 1s said to resemble the paraffin and salt districts of Galicia, 
The paraffin shale ss free from bituminous impurities. It, con- 
tains *-— 


g 





Per cent. 
Parafin wax oe EFS 
Water of combmation 3°02 
Ammonia woe «118 
The mineral constituents of the shale are :-— 

Per cen* 

Alumina .. 32 86 
Tron oxurde § 20 
Magnesia 1°26 
Lime 1 23 
Potash 217 
Soda “ O 41 
Silica - 5685 
Loss 004 
rao 00 


The brown coal of the neighbourhood, whose natura! distilla- 
tion has most probably yielded the hydrocarbon i the shales, 
contains ‘— 





Per cent. 

Carbon wee 49°2 
Hydrogen : 2, bt 
Water, combined ... 30°2 
Water, hygroscopic 19°5 
100°00 


The beds containing these coals have been invaded by eruptrve 
porphyry and trachytuc rocks, of which the former contams 738 
and the latter 61 per cent. of silica. The clays from which 

shales were originally formsd contain abundance of marme 
Diatomacez and Foraminifera (chiefly Nummulites), as also 
species of Osirea, Cyrena, Certthinur, Voluta, and Nautsdlus, 
together with the remains of Placoid and Teleostean fishes. 


Paris 


Academy of Sciences, July 5.—M. Jurren de la Graviére, 
President, in the chair.-Memoir on the life and works of 
Louis-Frangois-Clement Bréguet, Member of the Academy of 
Sciences, born at Pans on December 22, 1804, died October 27, 
1883, by M de Jonquitres.—Obituary notice of M. H. Abich, 
Corresponding Member of the Section for Mineral 
at Vienna on July 1, 1886, by M. Daubrée.—P note 
on the principles and method employed in a study on the move- 
ment of the hydro-extractor, about to be presented to 
Acedemy, by de Jonquiéres.— t on a 
apparent paradox in hydraulics, by M, A. de Caligny.— 
objections to M, de Bussy's formulas on the roll of vessels, 
M. A. Lediew. It is out that M. de Basay’s 
rising is of a purely speculative character, of very little 


iti: 
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utility. After the protracted studies of Froude and Rankine 
in England, published in the 7ransactions of the Institution of 
Naval Architects (1861-64), and of MM. Bertin and Bénazé in 
France, the subject may be regarded as exhauyted.—On the 
real position to be assigned to the fossil flora of Aix, in 
Provence, hy M. G. de Saporta. It 13 argued against the 
views of M. Fontannes on stratigraphic grounds that the whole 
series of varied and numerous cleposits giving birth to the flora 
of Aix, cannot be reduced to the gypsum alone, or to the sec- 
tion of this gypsum contiguous to the beds at Cyrénes. Ina 
further paper it will be shown that the palontological 
indications are equally opposed to M Fontanne’s opinion. 
Note and photographs of the thunderstorm of May 12, 
1886: spiral form of lightning, by M Ch. Moussette. 
The photographs taken at Auteuil on this occasion seem 
to 1 ¢ a general law that the electrical discharges be- 
tween the clouds and the earth assume the normal form 
of spirals, —Observations of the new planet 259 made 
at the Paris Observatory (equatorial of the West Tower), 
by M G. Bigourdan n the development in series of the 
potential of a homogeneous revolving body, by M. O. Callan- 
dreau In this paper the author verifies the two formulas of 
Legendre and Laplace relative to the exterior and interior 
points of a spheroid usually defined by the equation = a(1 + ay) 
-~-Wemoir on the rowing-vessels of antiquity, by M. Corazzim. 
The author attempts to solve the difficult problems as.octated 
with the construction of the saves Jongea, and reconstructs the 
Roman polyreme, in a manner which seems to harmonise best 
with the monuments and the descriptions of classic writers —On 
the refraction of carbomic acid and of cyanogen, by MM. J 
Chappuis and Ch Riviere The results of the authors’ 
tesearches on the refraction of carbonic acid at 21° and up to 
rgatm are resumed im the formula— 


in which # denotes the index for the ray D, and 2 the pressure 
m metres of mercury The refraction of cyanogen has also been 
studied at different temperatures between the pressures of Im. 
and 2m or 3m of mercury, the series of experiments relative to 
a determined temperature being resumed tn a formula of the 
form # - 1 = apt + 6f) —On the electrical conductivity of the 
mixtures of neutral salts, by M E Bouty —On the decomposi- 
tion of the perchloride of iron by water, by M G. Fonsserean, 
The author had already employed the measure of electric resst- 
ance to determine the nature and proportion of foreign substances 
contained in water and alcohol, and the conditions under which 
these finids acquire the greatest degree of punty. He now 
applies the same method to the study of the progressive altera- 
tions of fiuids, and especially of saline solutions under the influ- 
ence of the dissolvent The present paper deals specially with 
the perchloride of iron —Note on a transmitting dynamometer 
with a systemof optical measurement, by M P Cune This appa- 
ratus consists of a horizontal arbor supported by two bearings. 
Two pulleys at the extremities of the arbor serve to transmit 
the motion from the motor to the receiver, and the work done 
is measured during the motion by the torsion of the arbor be- 
tween the two pulleys.—Temperatare of the deep waters in the 
Lake of Geneva, by M F A. Forel. Ob-ervations taken during 
the years 1879-86 show that at great depths the temperature 
never falls below 4°, and varies normally between 4° 6 and 5°°6. 
From his experiments the author also infers that the heat pene- 
trates to the lower layers mainly through the mechanical inter- 
of the upper with the deep waters under the action of 


mm 
the & i The same ex ion, he argues, should be applic- 
able to all Jakes and to seas confined by bars, notably the 


Mediterranean, whose deep waters have a mean temperatare of 
a —A jon eer of the alkahne chromates and of 

ome ead, by . P. Sabatier.~-On the heat of transforma- 
tion for vitreous selenium to metalhc selenium, by M. Ch. 
Fabre, Vitreous 1s transformed to metallic selenium by heating 
It to 96° or 97°, the transformation accompanied by a con- 
siderable deve t of heat, which is directly determined 
by means of M. Berthelot’s calorimeter.—Action of vanadic 
acid on the alkaline haloid salts, by M. A. Ditte—On the 


fluondes of the metalloids, by M. Gantz, By tests the 
author has verified Ins hypothesis that the ide of lead is 
by all the chlorides of the metalloids. With the 

veu 


decomposable 
oxychloride of phosphorus the reaction 1s go eqns that it gi 
& convenient process for preparing the oxy of phosphorus. 
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~—On the hydrate of baryta, BaG Op by Mi, de 
A contribation to the atudy . Cichener 4 
Coninck.—{somery or the ped and h oy ‘ . 


M. Alb. Haller.—Researches on the chemical paw: af 
the of sheep’s wool, by M. A. Buisine. The 2-—*"__ 
Australian wool yielded for 100 of dry residuum 7°1 of -eottis 
acid, 4 of propionic acid, 2°6 of benzoic acid, 2’§9 of fi 
acid, 1 of capric acnd,—Acidimetric of 
by M. Ch Blarez.—Researches on the development of 
study of the leaf, by M. Aimd Girard —-Comparntive studies 
the influence of the two orders of vaso-motor nerves, on ‘he 
circulation of the lymph, on their mode of action, and on the 
mechanism of lymphatic production, hy M. S, Lewachew.-- 
On a process of indirect division by threes of the 
tumours, by M V. Cornil.—The house-bug and the 
fetid secretion: the dorsal abdominal glands of the 
nymph ; the sternal thoracic glands of the adult, 
unckel.—On the influence of certain Rhizocephalous parasite 
on the exterior sexual characters of their host, by M. A. Giard 
—On the circulatory system of the Echinidx, by M. R. Keebler 
—On the seeds of Bonduc, and their active pri febri- 


—w 


principle as @ 
fuge, by MM. Ed. Heckel and Fr. Schlagdenhauffen. 
seeds are supplred by two closely allied exotica: G 
Bonducelia, L. (Casalpinia Bonducella, Tiem) and Ci 
Bonduc, Roxb. Their therapeutic properties are shown to resid 
in the bitter principle, which acts against mtermittent fevers 4 
efficaciously as the salts of quinine.—On the Triassic s 
the Eastern Pyrenees, in connection with M. Jacquots recen 
communication, by M. A F. Nogués —Invertebrate fauna « 
the Mentone grottoes, Italy, by M kimle Rivitre. In t 
caves the author has discovered 171 species of inverte 
compnising 20 fossil, 125 living manne, and 26 land specie 
Amongst the living marine species §0 are at once Mediterranea 
and oceanic, 62 exclusively Mediterranean, and 6 oceanic. 
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' HANDBOOK OF PLANT DISSECTION 
inma-Book of Plant Dissection. By J C. Arthur, M.Sc., 
Charles R. Barnes, M.A, and John M. Coulter, Ph.D. 
(New York! Henry Holt and Co, 1886.) 
HIS work will take the same place in the botanical 
. teaching of the United States as will be occupied 
this country by the “ Practical Botany” of Messrs. 
and Vines, when the latter is completed. Both 
esventially guides to the laboratory instruction which 
formas the most important part of every efficient 
of botany. 
American hand-book differs from its English proto- 
ne in two important respects . first, in the fact that it 
ins with the lowest plants, while the English work 









@erence to the type system. Profi(Mower did not limit 
GE work entirely to the main types, but frequently intro. 
luced other plants, which happened to be more favour- 
ible for the study of particular poimts of structure The 
tuthors of “ Plant Dissection,” on the other hand, give us 
he type, and the type only. Their plan has the advantage 
of simplicity, but several points have to be passed hghtly 
yver which could have been studied efficiently in plants 
sther than the selected types On the whole, the more 
slastic method of the “ Practical Botany” seems to us to 
be more satisfactory. Any teacher of botany would 
select Cucurbita for the study of the sieve-tubes, Caltha, 
or some allied plant, for the embryo-sac, and so on, and 
yet these are not plants which would be well suited for 
generally typical examples. 

As regards the other point, whether it is better to begin 
at the upper or lower end of the vegetable kingdom, it 
may perhaps be said that the former is the course better 
adapted for beginners, while the latter has its advantages 
in the case of advanced students If the learner has no 
previous knowledge of plants at all, it may be difficult to 
rouse his interest in such obscure forms as Oscularnia or 
Cystopus, while the study of some familar plant, such as 
. the sunflower or shepherd’s purse, 1s much more likely to 
tact him, On the other hand, if some preliminary 
owledge may be assumed, there will be no objection to 
lowing the strictly logical course of proceeding from 
e simpler to the more complex 
The “ Hand-Book of Plant Dissection” begins with a 
ort introduction on reagents, section-cutting, &c., and 
en come the types, occupying the bulk of the work. 
ey are twelve in number, and have been selected as 
1g — For the lower Chlorophycese, Protococcus 
s3 for the Cyanophycex, Oscr/larra tenuis, for the 
Spirogyra guinina, for the Phycomycetes, 
pus candidus ; for the Ascomycetes, A/scrosphara 
esst; for the Liverworts, Marchantia polymorpha ; for 
b Mosses, Atrichum undulatum ; for the Ferns, Adian- 
m pedaium ; for the Gymnosperms, Pinus sylvestris ; 
' the Monocotyledons, Avena sativa and Trillium 
rvstwm ; and lastly, for the Dicotyledons, Capsella 
Wweegerioris. It will be seen that while one or two of 
a strictly American forms, most of the 
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It would be easy to criticise the selection m some of 


the cases: thus, “ Protococcus” is not really entitled to 
the first place on the list, for its cells are more highly 
organised than those of 
the sexual organs much better than Cystopus, and Miéro- 


the Oscillaria. Pythium stows 


spheera 1s perhaps not so characteristic an Ascomycethas 
might have been found. On the whole, however, the 
types are good ones. 

A few points may be mentioned where there appears to 
us to be room for serious criticism. It 1s evident from 
the remarks on p. 55 that Sachs’s old classification of the 
Thallophytes is adhered to, Surely after the publication 
of De Bary’s papers in the Botanesche Zettung, in 1881, 
and of Goebel’s “Grundzuge der Systematik,” in 1882, 
there 1s no excuse for retaining this manifestly artrficial 
arrangement. Sachs’s grouping of the Thallophytes by 
their sexual organs alone, without any regard to general 
structure, has been unkindly, but pointedly, compared to 
the sexual system of Linnzus, which 1s not usually 
reckoned as a natural arrangement. How inexpedient 
the classification in question 1s for the student 1s well 
shown in the work before us on the page referred to, 
where the reader 1s advised to study Nemahion or Batracho- 
spermum im order to understand the fruit of Mucro- 
sphera Can any one seriously believe that detailed 
homologies can be traced between so isolated a group as 
the red seaweeds and a highly specialised parasitic mem- 
ber of the Ascomycetous Fungi ? 

Going on to the chapter on the Liverwort, the foot- 
note on p. 75 seems hkely to confuse rather than to 
enlighten the student. The archegoma are noéf called 
sporogonia after fertilisation by any one who wishes to 
keep the distinction between the sexual and asexual 
generations clear in the mind of the learner. The sporo- 
gonium arises from the oosphere only ; the archegonium, 
as distinguished from the oosphere, takes no part in its 
formation. 

In the same chapter a statement on p 82 that ‘‘the 
anthendia are modified hairs” demands notice. This is 
a bad example of old-fashioned morphology. The 
antheridia of the Liverworts are modified successors of 
the antheridia of the lower plants The ancestors of 
highly organised plants hke Marchantia must have long 
possessed sexual organs, probably at least as long as 
they have possessed “trichomes” The same mistake 
reappears on p. 120 in the description of the fern, when 
the “trichomes” are satd to appear “in the form of 
sporangia.” Either this is merely a roundabout way of 
stating that the sporangia are of epidermal origin, or 
else 1t means that these reproductive organs are actually 
due to the modification of hairs, The latter view will 
hardly commend itself to any one who realises that the 
spores of the fern are homologous with those of the 
Muscinee. 

A repetition of the same confusion of ideas on p. 125 ' 
need not be further noticed. 

In the account of the anatomy of the leaf of Pinus 
there is an error as to a simple matter of fact which 
ought to be corrected. On p. 154, d and ¢, the thin- 
walled cells of the mesophyll, are said to be empty, while 
those with bordered pits are described as having “more 
or less conspicuous contents.” This is just the reverse of 
the truth. The thin-walled cells have protoplasmic con- 
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tents throughout life, while the tracheides with bordered 
pits drensfusion tissue) conta, in the mature condition, 
nothing but water. : 

On p. 164 the statement that there 1s finally “free 
comamutiication” between the contiguous tracheides of 
the wood of Pinus is erroneous The pits are closed, at 
any rate as long as the wood serves its main function of 
conveying the sap. 

At p. 171, 1n the same chapter, there 1s a repetition of 
Hofmeister’s old mistake as to the deliquescence of the 
onginal cell-walis of the endosperm in the Conifers, 
Strasburger showed in Ins “Angiospermen und Gymno- 
spermen,” that this idea was due to Hofmeister having 
confused the disorganised cells of the nucellus with those 
of the endosperm The Comers have one and the same 
endosperm throughout the development of the ovule~ 
there 1s no distinction of “pmmary and secondary” 
endosperm. 

Judging from the footnote on p. 209, there seems to be 
some confusion between the xylem and the bundle-sheath 
in Truflhum 

It 1s to be regretted that the student is not shown how 
to investigate the minute structure of the angiospermous 
embryo-sac when ready for fertilisation. 

In spite of the rather serious faults noticed, the book 
on the whole is a good and useful one. D. H. S. 





MR MERRIFIELD'S “TREATISE ON 
NAUTICAL ASTRONOMY” 


A Treattse on Nautual Astronomy for the Use of 
Students By John Mernfield, LL.D, FRAS 
(London: Sampson Low, Marston, Searle, and Riving- 
ton, 1886 ) 


“THIS is an excellent work for the student, evidently 
compiled with considerable care, which may also 
be consulted with advantage by the seaman. Of course 
the author does not claim originality, excepting in one 
particular, viz. a method of his own for “clearing the 
lunar distance,” as, in point of fact, nearly everything the 
work contains has been published in previous treatises, 
Mr. Merrifield deserves, however, the credit of placing 
clearly before the student many points which are only 
touched on by other writers—-notably the account of the 
correction for refraction, and the explanation of the fact 
that the maximum altitude 1s not invariably the meridian 
alutude, a point which is only touched on by a footnote 
in Raper, and 1s usually sgnored entirely ; yet which 1s of 
considerable importance in the case of the moon. The 
examples, also, which are given at the end of each chapter 
are of great use to the student, as from them a knowledge 
1s obtamed of the subjects he 1s likely to be examined in; 
and as these questions have been selected from many 
examination papers, they are an excellent guide. In the 
theoretical part of nautical astronomy the book 1s nearly 
all that can be desired, and this part can always be learnt 
better on shore than in a ship, where the constant noise 
and interruption, together with perpetual motion at sea, 
rendera study all but impracticable . in one or two cases, 
however, Mr. Merrifield also touches on the practical use 
of instruments, &c , and on these subjects he 18 naturally 
not so good an authority It may perhaps, therefore, be 
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advisable to point out the usual course of proceedings ins 
Her Majesty’s surveying-vessels, both in correcting: in- 
struments and also in ascertaining positions at sea. 

First, with regard to the sextant, the error of collima- 
tion is not readily obtained, as stars only are available, 
and there are no means of ilJuminating the wires in the, 
telescope, so that a bright moonhght night is requisite. | 
Secondly, with respect to the errors of centering and’ 
graduation, Mr. Merrifield suggests that the combiried 
error should be ascertained by means of measuring the 
distance between several pars of stars by the instruments, 
the correct distances having been previously calculated , 
But here the varying nature of the refraction prevents; 
good results, and a better method 1s to measure the dis- 
tances both by the sextant and by the repeating circle, as 
in the latter instrument all errors are eliminated. 

In the account of the artificial horizon Mr. Merrifield 
says that “it 1s used for taking altitudes when the sea 
honzon 1s obscured,” being apparently under the impres- 
s10n that it can be used on board a vessel Were such 
the case, it would often relieve the mind of many an 
anxious navigator, but, unfortunately, the constant motion 
of a ship altogether precludes tts use at sea, it is true 
that the late Capt Becher, RN, invented a method ol 
observing altitudes at sea, in foggy weather, by attaching 
a small pendulum, suspended 1n oil, outside the horizon 
glass of a sextant, to thts a horizontal arm was fastened 
which carried at its inner end a slip of metal showing the 
true horizon when seen in a certain position; but this 
did not prove a success, and is now almost forgotten, 
and there is nothing to trust to but the compass and fog 
when the horizon 1s obscured The true use of the arti 
ficial horizon 1s to obtain observations on shore, and the 
sea horizon should never be used then ‘The best artificia 
horizon 1s a trough filled with mercury, covered with | 
glass roof, but this cannot be used tn the extreme cold a 
the Arctic regions, and consequently there a plate 
dark glass is substituted, which is adjusted by spin 
levels. The error of the artificial horizon 1s due to tw 
causes, first the mmperfections 1n the glass roof, which, a 
Mr Merrifield remarns, may be guarded against b 
reversing the roof ; and secondly, owing to the attraction ¢ 
mountain masses caus'ng the mercury to depart from th 
true level. Could some means be found which woul 
enable the seaman to take observations, in a vessel, inde 
pendently of the sea horizon, it would be the most useft 
nautical discovery of the age, but this 1s not to be effectex 
as Mr. Merrifield suggests, by mounting the artifici 
horizon on gimbals, for even if the ship were in herse 
ngid, the motion at sea would preclude the posi 
bility of obtaining observations, as the position of tl 
observers could not be changed with sufficient rapidity 
suit the ever-varying angle of reflection from the homes 
with respect to the observer on the deck ; and Mr. Mer 
field’s own experiences of the difficulties of obtaining a 
servations from the roof of a quet house must he 
taught him that it would be much more dificult ia 
vessel which 13 constantly vibrating from the motion 
the engines or other disturbing causes. The idea 
placing a piece of glass on the mercury to still its vidi 
tions, was some years ago promulgated by the late St 
Commander George, attached to the Geographical”! 
ciety, who mvented a very useful little artificial hori 
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‘or the benefit of travelers, in which the floating glass 
| ofthe plan. 
gdb Le position of a ship at sea the difficulty 
sto get observations both for latitude and longitude at 
he same time, as all other observations depend on the 
Hstanse covered by the veisel in the time which has elapsed 
yetween the observations. Now, as this distance depends 
vot only on the direction and rate of the vessel through 
ie water, but also on the direction and rate at which the 
vater itself 1s moving, and as this latter element in the 
‘alculations cannot be ascertained with precision, it 
ollows thit all observations at sea which depend on the 
hip’s run in the interval have an element of uncertainty. 
[he best time to obtain simultaneous observations for 
atitude and longitude is at twilight, morning and evening, 
\s then the horizon 1s clear, and, unless the weather 1s 
rery cloudy, some stars can be seen Here Sumner’s 
nethod 1s invaluable, as three or more stars can be 
(tilised and the correctness of the result guaranteed, pro- 
aded, of course, that the chronometer 1s correct. In the 
lay-tame the only chance to obtain simultaneous observa- 
jons is when the sun and moon are both visible, or when 
upiter, or Venus, happen to pass the meridian at an 
nterval of over 24 hours from noon, as then, in bnght 
veather, their meridian altitudes can be obtained by a 
yractised observer with a good sextant 

One of the difficulties in obtaining good results at sea 
s owing to the varying nature of the refraction, more 
specially close to the horizon This may be guarded 
gainst in the case of the meridian altitude of the sun by 
bserving, when practtcable, tts altitude with the north 
nd south horizons To show the closeness of the results 
scertained in this manner, it 1s only necessary to observe 
hat H.M S, 7rzfon, when fixing the position of the Ower 
nd Lemon light-vessel on the east coast of England in 
884, obtained the latitude on four different days, the 
eeults being as follows :— 





june 25 : Lat. §3 7 56.N 
uly 9 » 538 ON 
hie II . » 537 54N. 
uly 12 » 53.7 57N. 


n extreme range of 6”, or 600 feet,in the latitude. Such 
close accordance shows the value of this method, which 

} recommended by Raper. 

AS regards obtaining the longitude by lunar distances, 
is has been gradually falling into desuetude owing to 
h quicker passages made by vessels and to the cheap- 
ss of chronometers, There can, however, be no doubt 
its utility, as it 1s the only good way of obtaining the 
sition of the ship at sea should any accident happen to 
+ chronometers, and it 1s to be regretted that it 1s so 

practised, particularly when we remember the 

t results obtained by the older navigators, es- 

y by Cook. For the actual observation the 

ing circle is a far better instrument than the sex- 

at, as by it the distance between the sun and moon 1s 

Berved with much greater accuracy, a matter of the 

host importance when we remember that an error of 

b minute in the distance makes an error of twenty-five 

les of longitude under the most favourable circum- 

8. It is therefore evident that this observation 
torte made with the utmost care and thet con- 
' practice is necessary to obtain good results. 
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In the problem of obtaining the true bearing of a ter- 
restrial object from a ship at sea, Mr. Mernfield has 
omitted the correction of the angular distance due to the 
height of the object: this 1s probably an accidental onsis- 
sion, but although it does not usually amount to much; it 
is desirable the student should be acquainted with it. 





LETTERS TO THE EDITOR 


[Zhe Eadstor does not hold himself responnble for oprnions ét= 
pressed by hts corresponden's. Nether can he undertake to 
return, or to correspond with the writers of, rgected manu- 
serepts No notece ts taken of anonymous communicahons. 

[The Editor urgently requests correspondents to keep thew letters 
as short as possible, The pressure on his space ts so great 
thal it ts emposseble otherunse to insure the os sven 
of communiations contaming enteresting ana novel facts.) 


Laws of Solution 


IN my paper on “ Chemical Affinity and Solution,” pubiistied 
in NAToRK, vol. xxxnf, p 615, I gave some genéral 
(taken from Thumsen’s researches on thermo-chentistry) of thé 
truth of my theory of solution. I shall now show that there are 
certain well-marked and definite laws of solution which are in 
complete accord with that theory, and seem to me to place it 
beyond doubt. In all chlorides, bromides, sodides, solphates, 
and nitrates, for which data are available, the heats of solittion 
10 water vary dorectly— 


(1) As the affinity (measured by heat of combination) of the 
positive element of the salt for O varies ; 
(2) As the affinity (measured by heat of combination) of the 
negative element or radicle of the salt for H varies ; 
And eaversely— 


As the affinity (measured as above) between the positive and 
negative elements of the salt varies. 


The following examples will make this plain — 














H f Heat of 
Compound ee tantion Difference naluon a Difference 

{Mg,Cl 151010 — 35920 — 

[Mg,0,Aq] 148960 2950 = — 
{Ca,Cl,] 169820 — 17410 + 18510 

(Ca,O,Aq] 149260 20560 ~ —_ 
~ 18510 _ + 18510 

{Ca,Cl,] 169820 — 17410 — 

{Ca,O0, Aq] 149260 20560 ~ — 
{Sr,Cl,] 184550 — 1140 +6270 

[Sr,O, Aq] 157780 26770 = =< 
~ 6210 _ +6270 

{SrC],]} 184550 — IT140 —_ 

{Sr,O, Aq] 1577 26770 <= o 
[Ba,C},] 194740 ~_ 2070 +9070 

[Ba,0,Aq] 15876035980 = — 
- 9210 -- +9070 


Similar results are obtamed if we substitute the alkali metats 
for above, but there 1s a variation in the case of metals which 
form insoluble oxides or hydrates In the latter case the heats 
of solution are not so t as they should be 1f compared with 
above compounds. Among themselves, however, they follow 

closely, 


the laws seem arranged in . ‘This, 

pate and CdCl, FeCl, CoCl,, and ACh, form two sack 
ps 

The foregoing es illustrate the effect of the ch Of 


the positive element of the salt on the heat of sohition: 


let us change the negative element and we shall see the saint 
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Compound et Difference Bae Difference 

eh 105610 _ ~ 4440 — 

CLAg] 39385 66295 —_ _ 
{K,Br] 95310 — — 5080 +640 

{H, Br, Aq] 28380 66930 _ = 
~— 635 +640 

K, Br} 95310 —_ - 5080 oss 

Be Agi _28380 66930 = es 
[KT] 80130 _ 7 §tI0 +30 

{H,1,Aq} 13170 66960 aes ace 
— 30 +30 


These relations obtain for the haloid salts of all the metals 
for which data were available for comparison, The only excep- 
tion 1s AuC}, and AuBr,, the difference of heats of solution of 
these salts being too great according to the foregoing laws. They 
are apparently proportional, however. 

There is another way of showing these laws and also of show- 
ing the conditions which determine the absolute amount of heat of 
solution, whether positive or negative. If we take the sum of the 
heats of formation of any salt and of water on the one hand, and 
on the other, instead of measunng the heat of solution directly, 
take the sum of the heats of formation of the oxide, of the acid 
and of neutrahsation, we shall find that the heat of solution 1s 
the difference of these sums—positive when the latter sum 1s the 
greater, and negative when it 1s the less, This exhibits ina 
striking manner the relations of the various affinities to solution, 
and 1s very estive when we consider that the heat of solu- 
tion regularly increases with the heat of formation of [M,O, Aq], 
and when the heat of [MO}>[M,CI,], decomposition of water 
takes place. Consider the following examples .— 


Heat of Heat of 




















Compound combmatioa Compound com} ination 
,OAq] 148960 [Mg,Cl,] 151010 
Lee Cl, Aq] 78630 {H,0} 683 
Neutr. 27690 
255280 219370 
219370 
Difference 35910 = Heat of solution. 
[Sr,O, Aq} 157780 Sr,$,O,} 330900 
[H,,S:0, Aq] 240770 feo) 68360 
Neutr. 30710 
399260 399260 
399260 
Difference o= Heat of solution. Salt msoluble. 
t O,Aq) 164560 [ ies Og] 242970 
SNzOnAg} 102190 ~—[Hy, 0} 68360 
eutr. 27540 
294290 311330 
311330 


IES 


Difference ~ 17040 = Heat of solution 
The above ulustrate the cases of positive, negative, and zero 


heats of solution. These relations obtain with all salts, whether 
the oxide is soluble or not. The only discre I found was 
in the case of silver chloride, which showed a slight negative 


beat of solution ; but as its affinity for O 1s excessively small, it 
is not i it should be an abnormal case. 
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Compousd Heat of formation Compound Werllof format 











»CI,Aq 35 Cl, Aq] t sta : 
li BAG 380 Pr kal e %3t r 

Difference 10935 Difference * 26345 ° 
K},Ci,Aq] 101170 K,CI,Aq] 1Oq170 
[K, Br, Aq] 90230 Ee 1 Aqt ‘750g 

Difference 10940 Difference 26130 


Now the reason of this 1s perfectly obvious in the light of tl 
laws of solution. Any vanation from the above differences . 
the heat of formation of the undissolved salt is at once counte 
L waa by the heat of solution, which vanes inversel: 

us 6 ot 














H 

Compound of Picket of Lic Total 

{H,Cl 22000 1731 1 
eas 8440 ep Z 333 
Difference 13560 — 2625 30935 
[Na,Cl] 7690 - 1380 96510 
[Na, Br} 5770 —190 85580 
Dsfference 11920 ~ 990 10930 


and so on in other cases. Wa, DurRHAM 


Ice on the Moon's Surface 


In May 1884 Mr. Peal, of Sidsagar, in Assam, who hq 
studied the moon’s surface with great attention, sent me a papa 
in which he maintained views closely resembling those of Capt 
Encsson (NA1URE, p 248) on the piace! origin of the lung 
craters. In my answer I suggested that it was difficult to adud 
the existence of ice on the moon’s surface, without a layer o 
water vapour over it, and that the telescope proves that if suct 
vapour exists its only in extraordinanly small quantities. | 
seems due to Mr. Peal, who was undoubtedly ignorant of Capi 
Ericsson’s paper of 1869, to draw attention to the correspond 
ence Iam not sure whether the paper has been et published 

Cambnidge, July 17 G DARWIN - 


Luminous Clouds 


I aM not sore of the date, but believe it was in June 18 
that I called attention in your journal to a strange effect of brig 
silvery hghted clouds, which remained visible in the north-w: 
sky after sunset unt: nearly 1s p.m. Several times this sums 
I have noted repetitions of these same curiously lighted clou 
forms, but have never seen such a wonderful display of tl 
“ after-sheen ” as that of this evening, July 12. 

The day from 11 a.m until 6 p.m. had been wet, followed 
a clear-up toward sundown, with a warm orange coloured sun 
near the horizon; above thir, and seta nearly to 
zenith, lay masses of brilkant and, one would almost say, s 
illammated cloud-npples looking lke an inverted sea of 
silver or mother of-pearl. 

There was a strongly-marked focus in the a above 
place of the sun, but it extended far beyond that both north 
west. The vapour forming these cloud waves, and which 
ceived this intense white light, must, I think, have been : 
great elevation, for though all the lower vapour near the hos 
retained its usual orange glow long after sunset, there was n 
any indication of colour upon these clouds from the begim 
of the effect, about 7 30 pm., until it d S008 | 
Io p.m. The moon, which was in the southern part of the 
looked quite warm in colour when contrasted with the ak 
bluish- inte glare upon thus vapour. Rost. C, Les. 

Moira Place, Southampton, July 12 





TH luminous night clouds seen here on the aand 


Naturg, July 1, p. 192) have recurred, with a very remar 
ice doa the night of the 8th inst. 
The sketches illustrate phases one hour from wk 
to @ a.m. ; the last made solely by ‘‘cloud-light ” lx a ‘wi 
with northern aspect! The long luminous torfe 
#1+90 p.m, fading ont at 2.90 4%. It extended 

N, 10° W. to N. jo” E. in the wind’s direction, which wa 
from N.W. Tesperature subsequently fell. 


y » 


Fuly 22, 188 6} 
, 2 inst.) the + northern sky was obscured 
wi ame tJ 3 la pare alae ie bc 
H., & belt oud resem previous 

actended cliquly In this case the belt was dark ; but 
oie aad tly descending from it, b t luminous 
patches formed of a golden lustre at midnight, faded out at 
1.g0a.m, Wind again from N.W., light. Temperatare cool 


sexson. 
— with a acod Ald glass, — oegehir awrite dc 
in all but si luminosity, an e 
of pie ern 2 D. J. Rowan 


the aurora. 
Dundrum, co. Dublin, July 10 





Animal Intelligence 


A REMARKABLE instance of amma intelligence has lately 
some under my notice, which I venture to relate as being pos- 
ibly of interest to the readers of NATURE In a neighbour's 
mngalow in this distnct two of our common house-swallows 
Etirundo javanica) built their nest, aplecting as their — Ka the 
yarpose top of a hanging lamp that hangs in the diming- 
oom. As the lamp is either raised or depressed by chains 
ixed to a central counter-weight, these chains pass over pulleys 
rxed tO a metal disk above, on which the nest was placed 
The swallows evidently saw that, 1f the pulleys were covered 
vith mud, moving the Jamp either up or down would de- 
troy the nest; so to avoid this natural result they built over 
ach pulley a little dome, allowing sufficient space, both for 
vhee] and chain to m the hollow so constructed, without 
langer tothe nest, which was not only fully constructed, but the 
‘oung birds were reared withont further danger This 1s, in 
ay seal a wonderful example of adaptation to environment, 
nd showing a step far beyond what may be contended as instinct 


nly, 
(say here add another cunous case which seems to point to 
nother branch of reasoning. During the dry weather I have 
een constantly annoyed by wasps building up with mud key- 
ioles, sometimes keys, blank cartridge cases, even in one 
ase a pen-holder As I did not care to have my gun charged 
vith young wasps, I used to empty out any cartridge case which 
found closed up with mud, but one cartridge-case in particular 
noticed had been selected This one I had left on my office 
able, and each time the wasp closed it up I drew the charge 
€ mud and “grubs,” &c. ; but as igs Wage the wasp closed it 
again, I may here mention that the wasp used to deposit 
egg, and several small grubs 1n a cell, close over the top, and 
peat the operation again till the cartridge was full, when the 
ey would be pasted over with a lid of mud. As I repeat- 
knocked out the grub and mud, it appears the wasp started 
t fresh | I noticed somewhat to my surprise that the 
th of a cartridge I had but a few hours before emptied was 
msted over, so I thought it would be interesting to see how 
vany grubs the wasp had secured in so short atime. I there- 
bre removed the fresh lid, that was still damp, and discovered 
iothing inside! Iam unable to say if this was done to direct 
attention to one particular cartridge case or not, while another 
was being used, but I am inclined to believe such to have 
the case, for later I noticed a gap made between two 
of letters in one of my pigeon-holes, well built up with 


and, of course, as well packed with grubs. 
Ceylon, June 14 FREDERICK LEwIs 
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Deafness and Signs 


mm my studies with regard to the sign-languages I have, like 
ya, turned some attention to cases of deafness. In such 
he use of signs, not the fi alphabet, but natural or 
ations such as are by Indians or by deaf-mutes 
pascives, have a ed to me to give particular satusfac- 
a nervousness attendant upon attempt- 
me make ont what is said being avoided, the Pohref a8 ery 







2 in their capability, but inasmuch 
mADY pess th & period of sigu- e, there 
me taany cases of adaptability. Wheever has watched deaf- 
Paehverting, without the bet or without lip- 

WAR tecognise the satisfaction receive from their 
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intercourse by signs. My object is to call attention to 
What bec bed. Send by sea to be an acceptable help, 
and which may he extended in its application 

Hype CLARKE 





The Duration of Germ-Life in Water 


A RECENT announcement by Messrs. Crookes, Odling, and 
Tidy, that Bacillus anthraces in water approximately devoid of 
nutrient material after ‘‘a few hours” loses its power to multiply 
in suitable culture-media, induces me to send you a note of my 
own results in the same domain. 

My observations were commenced in 1877, but were shortly 
errands suspended and not resumed in earnest until May 
1885. 

So far I have worked only with the vanous forms of « - 
isms which chanced to be present in the water—usually ed 
—employed. Fora preliminary investigation I regard this as 

referable to operating on pure cultures; one is more likely to 
be concerned with organisms of aqueous habitat naturally, and 
one sees which kinds predominate from time to time, and which 
survive. oe 

In dealing with an indefinite variety of micro organisms it is 
necessary, of course, to be extremely rigid in one’s precautions to 
guard against intrusion of foreign germs, an intrusion which 
cannot be detected as in the case of pure cultures. On this 
account I abandoned my onginal modus operand:—it was almost 
identical with that of Mr. Crookes and his coll 
adopted the arrangement of tubes described and figured in a 
paper by Mr. Blunt and myself in Proc. Roy. Soc., vol. xxviii. 

202. 

Of a senes of such tubes containing distilled water, originally 
rich in germ-hfe, kept at a temperature varying from 18° C. to 
21° C , and examined at intervals from May 2, 1885, down to 
now, I find that in every one m1 misms have sooner or 
later developed on the addition of the nutnent matenal. 

Each tube 1s a microcosm, and it has been most interesting to 
observe how, as elsewhere, as time went on, the first dommant 
form has grown more and more feeble, unti] it seems to have 
become extinct, and 1s now succeeded by races of quite different 
kind Whether the new order will yet give place to others re- 
mains to be seen. I can at any rate say confidently that mucro- 
organisms vary greatly in the duration of ther hfe in distilled 
water, and that some forms may survive for at least fourteen 
months in that medium at an ordinary temperature. 

Chelmsford, July 19 ARTHUR DOWNES 





The Bagshot Beds 


IN reply to the letter from Mr. Irving in Nature of July 8 
ip. 217), I beg to state that a mere abstract of the paper on the 

agshot Beds by Mr Herries and myself was read at the meet- 
ing of the Geological Somety on June 9, on which occasion Mr. 
Irving was not present, that the report of our remarks in 
NATURE of July t (p. 210) only purports to give the conclu- 
sions at which we arnve, and not the evidence by which they 
are supported, We trust therefore that your readers will reserve 
their judgment until the entire paper 1s published. 

Horace W MONCKTON 
1, Hare Court, Temple, July 17 





A Lubricant for Brass Work 


MANY besides myself have probably been inconvenienced by 
the corrosive action of ordinary lubricants —lard, &c,— 
upon brass and copper, which causes the plugs of stop-cocks to 
leak or get fixed in their places, and does much damage to air- 
pump pilates. 

Melted india-rubber answers fairly, but it has too little 
** body,” and too much glutinosity; moreover, it does, wit- 
doubtedly, in course of time, harden into a brittle, resinous 
substance. Vaseline is quite without action on brass, and never 
pees ; but ph not nage t and adhesiveness, 

mixture of two parts by weight of vaseline (the commen 
thick brown kind) and one part of neited India. rabber seems to 
abi the good qualities of both without the drawbacks of 
either. 

The indis-rabber should, of course, be {rot vulcanised 
and should be cut up into shreds gl ealesd as tea doen 
possible temperature in an iron cap, being constantly pressed 
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Compound _ Heat ie Difference hirer Difference 

K,Cl} 105610 _ — 4440 an 

eb AGI 39315 66295 on ae 
{X, Br] 95310 — _— 5080 +640 

{H,Br,Aq] 28380 66930 —_ —_ 
— 635 +640 

K, Br] 95310 — — 5080 ae 

»Br,Aq) —_ 28380 66930 _ — 
{K,T] 80130 — _~§t10 +30 

[H,1, Aq] 13170 66960 = _ 
— 30 +30 


These relations obtain for the haloid salts of all the metals 
for which data were available for comparison. The only excep- 
tion 1s AuCl, and AuBr,, the difference of heats of solution of 
these salts being too great according to the foregoing laws. They 
are apparently proportional, however. 

There 1s another way of showing these Jaws and also of show- 
ing the conditions which determine the absolute amount of heat of 

ation, whether positive or negative. If we take the sum of the 
heats of formation of any salt and of water on the one hand, and 
on the other, instead of measuring the heat of solution directly, 
take the sum of the heats of formation of the oxide, of the acid 
and of neutrahsation, we shall find that the heat of solution 1s 
the difference of these sums—positive when the latter sum 1s the 
greater, and negative when it is the less. This exhibits in a 
striking manner the relations of the various affinities to solution, 
and 1s very suggestive when we consider that the heat of solu- 
tion regularly increases with the heat of formation of [M,O,Aq], 
and when the heat of [MO]>[M,Cl,]}, decomposition of water 
takes place. Consider the following examples — 


























Compound cghtnttlog Compound com nation 
Mg,OAq] 148960 (Mg,Cl,]} 151010 
LECLAy) © 98830 THRAO] 68360 
Neutr. 27690 
255280 219370 
219370 
Difference 35910 = Heat of solution. 
{Sr,O, Aq] 157780 Pe $,0,) 330900 
[H;,S;0,Aq] 210770 H;,0] 68360 
Neutr 30710 
399260 399260 
399260 
Difference o= Heat of solution. Salt insoluble 
Ky, 0, Aq] 164560 [K,,N2O.] 242970 
LAN, OnAa] 102190 [H,,0} 68360 
Neutr. 27540 
294290 341330 
311330 
Difference — 17040 = Heat of solution. 

The above illustrate the cases of tive, n ve, and zero 
heats of solution. These relations o with all salts, whether 
the oxide 18 soluble or not. The only ms arg I found was 
in the case of silver chloride, which showed a slight negative 


heat of solution ; but as its affinity for O is excessively small, it 
is not it should be an abnormal case. 

Theee laws of solution explain and are illustrated by many 
cases of constant differences in the heats of formation of similar 


Compound Heatofformation Compound Hentof forma 





»CLA 315 Cl, Aqj i. 
HBr, Aq Hise ERG Aq)” 3 a 
Difference 10935 Difference > s6a4y - 
K},C1,Aq] IOLT7O K,ClAq] , 161170 
[K, Br, Aq} 90230 Heiaal 75040 
Difference 10940 Difference 36130 


Now the reason of this is perfectly obvious in the light of 
laws of solution Any variation from the above differences 
the heat of formation of the undissolved salt is at once coun’ 
L -omigai by the heat of solution, which varies invers 

hus '— 








HR H 
Compound of freaationi of caintion Total 
(H,Cl 22000 17315 355 
(H,Br 8440 19940 28380 
Difference 13560 — 2625 10935 
(Na,Cl} 97690 - 1180 510 
[Na, Br] 85770 ~ 190 5s80 
Difference 11920 ~ 990 20930 
and so on in other cases. Wa. DuRHA!? 


Ice on the Moon’s Surface 


IN May 1884 Mr. Peal, of Sibsagar, in Assam, who 
studied the moon’s surface with great attention, sent me a pa 
in which he maintained views closely resembling those of Capt 
Encsson (NA1URE, p 248) on the glacial ongin of the Ju 
craters In my answer I suggested that it was difficult to admi 
the existence of ice on the moon’s surface, without a layer of 
water vapour over it, and that the telescope proves that if such 
vapour exists 1t1s only in extraordinartly small quantities, It 
seems due to Mr Peal, who was undoubtedly ignorant of Capt 
Ericsson’s paper of 1869, to draw attention to the d- 
ence Iam not sure whether the paper has been hg dlished. 

Cambridge, July 17 G H. Darwin, 


Luminous Clouds 


I AM not sare of the date, but beheve it was in June 1885 
that I called attention in your journal to a strange effect of bright 
silvery lighted clouds, which remained visible in the north-west 
sky after sunset until nearly tr p.m Several times this summer 
I have noted repetitions of these same cunously lighted cloud 
forms, but have never seen such a wonderful display of this 
“* after sheen ” as that of this evening, July 12. 

The day from 11 a.m. until 6 p.m. had wet, followed by 
a clear up toward sundown, with a warm orange coloured 
near the horizon; above thir, and oer nearly to the 
zenith, lay masses of brillant and, one would almost say, self 
iummmated cloud-mpples looking like an inverted sea of 
silver or mother of-pearl. \ 

There was n strongly-marked focus in the hght above the 
place of the sun, but it extended far beyond that both north ant 
west The vapour forming these cloud waves, and which re 
ceived this intense white light, must, I thmk, have been at ¢ 
great elevation, for though all the lower vapour near the horizon 
retained tts usual orange glow long after sunset, there was ne 
any indication of colour upon these clouds from the 
of the effect, about 7 30 p.m., until it disappeared soon aft 
10 p.m, The moon, which was in the southern part of the 
looked aune warm in colour when contrasted with the almost 
bluish-white glare upon this vapour. Rost. C, Lesiss 

Moira Place, Southampton, Faty 12 


Tue laminous ight clouds seen here on the aand ulf 
(NatTurz, July 1, p. 192) have recurred, with a very remarkabli 
development on the night of the Sth inst. 

The sketches illustrate phases one hour from midnigal 
to 2 a.m. ; the last made wap dag te “light” in 8 
with northern aspect! The long aa to form at 
aI. m., fading cut at 2,30 &.m, extended 
N10 W. to N. 30” E. in the wind’s direction, which was fight 


from N.W, ‘Temperature subsequently fell. 


afy 
* 7 
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| | {pth inst.) the upper northern aky was obscured 
— tion oe es ear 

X. to N.H., # belt of cloud resem ing that of the previous 
ikcifaie kalo 


th » descending from it, b 
patches ‘ormed of a golden corey gira faded out at 
1.304@.m, Wind again from N.W., light. Temperature cool 


season. 

Examined with a good field-glass, these cloudlets present the 
seual cirrous type in all but incaler luminosity, and rhitle (if any) 
of the aurora. D. J. Rowan 

Dundrum, co. Dublin, July 10 





Animal Intelligence 


A REMARKABLE instance of animal intelligence has lately 
come under my notice, which I venture to relate as being pos- 
of interest to the readers of NATURE In a neighbour's 
ow in this district two of our common house-su allows 
{Hirundo javanica) built their nest, eecary - as their site for the 
e top of a hanging Jamp that hangs 1n the dining- 
room. As the lamp is either raised or depressed by chains 
fixed to a central counter-weight, these chains pass over pulleys 
fixed to a metal disk above, on which the nest was placed. 
The swallows evidently saw that, if the pulleys were covered 
with mud, moying the lamp either up or down would de- 
atroy the nest; so to avoid this alia: result they built over 
each pulley a little dome, allowing sufficient space, both for 
wheel and chain to sin the hollow so constructed, without 
danger tothe nest, which was not only fully constructed, but the 
young birds were reared without further danger. This 1s, in 
my oe a wonderful example of adaptation to environment, 
pon showing a step far beyond what may be contended as instinct 
only. 

I may here add another cunous case which seems to point to 
another branch of reasoning. During the dry weather I have 
been constantly annoyed by wasps building up with mud key- 
holes, sometimes keys, blank cartridge cases, and even in one 
case a fen-holder. Asi did not care to have my gun charged 
with young wasps, I used to empty out any cartridge case which 
I found closed up with mud, but one cartridge-case in particular 
T noticed had been selected This one I had left on my office 
table, and each time the wasp closed it uo I drew the charge 
of mud and “grubs,” &c. , but as frequently the wasp closed it 
up again, I may here mention that the wasp used to deposit 

egg, and several small grubs in a cell, close over the top, and 
repeat the operation again till the cartridge was full, when the 
mouth would be pasted over with a lid of mud. I repeat- 
oy knocked out the grub and mud, it appears the wasp started 
a fresh plan. I noticed somewhat to my surprise that the 
mouth of a cartridge I had but a few hours before emptied was 
pasted over, so 1 thought it would be interesting to see how 
many grubs the wasp had secured in so shortatime I there- 
fore removed the fresh hid, that was still damp, and discovered 
nothing inside! Iam unable to say if this was done to direct 
my attention to one particular cartridge case or not, while another 
spot was being used, but Iam inclined to believe such to have 
been the case, for later I noticed a gap made between two 
bandies of letters in one of my pigeon-holes, well built up with 
oud, and, of course, as well packed with grubs. 

Ballangoda, Ceylon, June 14 Far prbick Lewis 





Deafness and Signs 


In my studies with regard to the sign-l es I have, like 


some attention to cases of ess, In such 
bases the use of signs, not the fi alphabet, but natural or 
ventional such as are by Indians or by deaf-mutes 


themselves, have sea to me to give particular satisfac- 

to the sufferer. The nervousness attendant upon attempt- 

to make ont what is said being avoided, the relief 1s very 
great, and more attention 1s given to what is spoken. Of course 


such aid to those untrained is but partial, and English le 
accustomed solely to the use of apeech are rather unant, but 
nevertheless signs are valuable auxiliaries, and will be found 
worth ndividuals vary in their capability, but masmuch 
aS mDAhy pass iahte, period of sign- , there 
Wil be.many cases of adaptability. Whoever has watched deaf- 

without the bet or without lip- 


i recognize the satiafection they receive from their 
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intercourse by signs. My object is to call attention to 
what has been found by ence to be an acceptable help, 
and which may be extended in its application. 

Hype CLARKE 





The Duration of Germ-Life in Water 


A RECENT announcement by Messrs. Crookes, Odling, and 
Tidy, that Bacillus anthvacts in water approximately devoid of 
nutrient material after ‘‘a few hours” loses its power to multiply 
in suitable culture-media, induces me to send you 2 note of my 
own results in the same domain. 

My observations were commenced in 1877, but were shortly 
afterwards suspended and not resumed in earnest until May 


188 
5 far I have worked only with the various forms of —. 
isms which chanced to be present in the water—usually dist! 
—employed. Fora prelemsnary investigation I regard this as 
eferable to operating on pure cultures; one 1s more likely to 
concerned with organisms of aqueous habitat naturally, and 
one sees which kinds predominate from time to time, and which 
survive. 

In dealing with an indefiute variety of micro organisms it is 
necessary, of course, to be extremely rigid in one’s to 
guard against intrusion of foreign germs, an intrusion which 
cannot be detected as in the case of pure cultures, On this 
account I abandoned my onginal modus operand:—it was almost 
identical with that of Mr. Crookes and his colleagues—and 
adopted the arrangement of tubes described and figured in a 
paper by Mr Blunt and myself in Proc. Roy. Soc., vol, xxviii. 

» 202. 
. Of a senes of such tubes containing distilled water, orginally 
rich in germ-life, kept at a temperature varying from 18° C. to 
21°C, and examined at intervals from May 2, 1885, down to 
now, I find that m every one micro-organisms have sooner or 
later developed on the addition of the nutrient maternal. 

Each tube is a microcosm, and it has been most interesting to 
observe how, as elsewhere, as time went on, the first dominant 
form has grown more and more feeble, until it seems to have 
become extinct, and is now succeeded by races of quite different 
kind. Whether the new order will yet give place to others re- 
mains to be seen. I can at any rate say confidently that mucro- 
organisms vary greatly in the duration of ther life in distilled 
water, and that some forms may survive for at Jeast fourteen 
months in that medium at an o temperature. 

Chelmsford, July 19 ARTHUR Downes 





The Bagshot Beds 


In reply to the letter from Mr. Irvmg in Natures of July 8 
{p. 217), 1 beg to state that a mere abstract of the paper on the 

agshot Beds by Mr Hernes and myself was read at the meet- 
ing of the Geological Society on June 9, on which occasion Mr. 
Irving was not present; that the report of our remarks in 
NATURE of July t (p 210) only purports to give the conclu- 
sions at which we arrive, and not the evidence by which they 
are supported. We trust therefore that your readers will reserve 
their judgment until the entire paper is published. 

Horace W. MONCKTON 
1, Hare Court, Temple, July 17 





A Lubricant for Brass Work 


Many besides myself have probably been inconvenienced by 
the corrosive action of ordinary Jubncants —lard, grease, &c,— 
upon brass and copper, which causes the plugs of stop-cocks to 
leak or get fixed in their places, and does much damage to air- 
pump plates. 

Melted india-rubber answers fauly, but it has too little 
** body,” and too much glutinosity; moreover, it does, ua- 
doubtedly, n course of time, harden into a brittle, 
substance Vaseline 1s quite without action on brass, and never 
aah ; but ava not cog cai es and i 

A mixture of two parts by weight of vaseline common 
thick brown kind) and one part of melted is Gee seems to 
combine the good qualities of both without the drawbacks of 


either. 

The indis-rabber be 
and should be cut Bp into shreds Bes practic py weg eens 
possible temperature in an iron cup, being constantly pressed 
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down the hot surface and stirred until a uniform glutinous 
mass 1s obtarmed. Then the proper weight of vaselsne should be 
added, and the whole thoroughly stirred together, 

This may be left on an air-pump plate for at any rate a couple 
of years without perceptible alteration either in itself or the 
brass H G MADAN 

Eton College 


Butterfiles’ Wings 


CAN you inform me of any method of relaxing the wings of 
batterflies allowed to stiffen in the closed state ? 
Stretford, Manchester, July z j.M.B 


{If the butterflies are laid on damp sand under cover of a bell- 

ass or other aur tight covering they will soon relax so as to be 

t for setting-out A drop or two of carbolu acid on a sponge 

om be placed with them im order to prevent mouldiness 
w—-ED 





NOTE ON THE A’ SORPTION SPECTRUM OF 
DID YMIUM 


Na on “ Radiant Matter Spectroscopy ” (Part 2, 
Samanum),! I said that in fractionation of the didy- 
mium earths with ammonia—“ After a time a balance 
seemed to be established between the affinities at work, 
when the earths would appear in the same proportion in 
the precipitate and in the solution At this stage they 
were thrown down by ammonia, and the precipitated 
earths set aside to be worked up by the fusion of their 
anhydrous nitrates so as to alter the ratio between them, 
when fractionation by ammonia could be again em- 
ployed ” 
at in most methods of fractionation a rough sort of 
balance of affinities beyond which further separation by 
the same method :s difficult, appears to be a general rule, 
I have long noticed this action when fractionating with 
ammonia, with oxalic and nitric acids, and with formic acid 
The valuable point which renders this fact noteworthy 1s 
that the balance of affinities revealed by fractionation 1s 
not the same with each method It was in consequence 
of the experience gained in these different methods of frac- 
tionation that J] wrote in my paper read before the Royal 
Society, June 10 last (Chemical News, vol liv p 13), after 
saying that I had not been able to separate didy mium into 
Dr Auer’s two earths, “ probably didymium will be found 
to split up in more than one direction according to the 
method adopted ” 

in dlustration of this I may mention that, although I 
have not split up didymium into the two earths, or groups 
of earths, which are descnbed by Dr Auer, other pro- 
cesses of fractionation give me, so to speak, other cleavage 
planes or hnes of scission through the compound molecule 
didymium, 

According to Dr, Auer, a line in the well-known yellow 
band, clase to the soda line, but less refrangible (w 1! 
about 579), 1s a component of the absorption-spectrum 
of neodymium, and therefore, under all conditions, its 
intensity should follow the same variations as the other 
bands of neodymium in the blue (wave-lengths 482, 469, 

Some of my didymium fractions, however, show 
that the line 579 does not follow the same law as the 
other bands I have named Thus, 1n a rather Jow frac- 
tion (4-6) of the didymium earths from gadolinite and 
samarskite I found that the neodymium hne 579 was of 
the same degree of blackness as the adjacent prascody- 
mium line in the yellow (wave-length about §71), but the 
bands in the blue of neodymium had almost disappeared 
In the adjacent fractions of didymium I was enabled, 
appropriate dilution, to keep this set of bands in the yel- 
low as a standard, of exactly the same intensity , st was 
now seen that in successive fractions the intensities of 
the other more refrangible lines belonging both to neo- 


4 Pad. Toans , Parts, 1885, p 705 Arepemnt of this paper is alao com- 
maneed in No. 1990 of the Cherhscal News, p. 28 


and praseodymium varied greatly from s to almost 
obhteration, the bands in the yellow aiguys Gag kept.of 
the same intensity. 

Didymium prepared from a specimen of fluocerite dif. 
fered somewhat from the other didymiums. Here 
band 579 (ascribed to neodymium) was very strong, 
band in the yellew of praseodymium (571) shghtly weaker 
and the bands 1n the blue of neodymium (482, 469, and 
easily visible On diluting the solution the bands in 
blue of neodymium and the one component of praseody; 
mium in the yellow (571) appeared to follow the same law 
in becoming fainter and fainter with dilution, whilst the 
other component band in the yellow of neodymium (579) 
remained unaffected. 

It seems to me that a possible explanation of this 
variation might be founded on the great strength of the 
bands 1n the yellow, and that the two fractions of didymium 
then under examination might differ only in the fact that 
one was slightly stronger than the other. To test thi 
hypothesis I took the two fractions first experimented on 
and putting each into a wedge-shaped cell of glass viewed: 
them together in the spectroscope. (1) I adjusted 
wedges so that the group in the yellow appeared to be 
the same intensity in each spectrum, On examining other’, 

arts of the spectrum it was seen that in one solution they 
bands in the green were tolerably strong, and the bands in 
the blue scarcely visible, whilst in the other solution the 
bands in the green were very faint, and those in the blue 
quite absent (2) The position of the wedges was ad- 
used so that the bands in the green in each case should 
of equal intensities. It was now seen that the alteration 
had greatly upset the balance of the bands in the Z ; 
the solution in which the bands in the green were faintest 
before, now having much stronger yellow bands than the 
other The explanation mentioned above therefore falls 
through, and I see no other way of accounting for the facts 
except in the supposition that by the mode of fractionation 
then adopted, didymium had split up in a different manner 
to what it would have done if the method of Dr. Auer had 
been followed 

The colour of the different fractions of didymium nitrate 
varies from a dark rose-red at the more basic end (+ 17) 
to amber at the less basic end (-+ 4) These variations in 
colour do not necessarily accompany a difference in the 
absorption-bands, for in one instance an amber and a rose- 
coloured salt were found to have almost identical spectra. 

It would almost appear from these experiments, coupled 
with the facts ] brought forward in lust week’ CAemzcal 
News (p 14), that the “one band, one element” theory 
I lately advanced in connection with the phosphorescent 
spectrum of yttrium, mav probably hold good in the case 
of the group of elements forming absorption spectra. 
According to this hypothesis, therefore, neodymium and 
praseodymium must not be considered as actual chemical 
elements, but only the names given to two groups of 
molecules into which the complex molecule didymium 
splits up by one particular method of fractionation 

WILLIAM CROOKES 
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HEATING AND COOKIAG BY GAS 


A FEW years ago the public was led to bebeve that 
*\ the use of coal-yas for lighting purposes was on ita 
trial, and must shortly give way to the electrnc light. 
Threatened institutions live long, and even if coal-gas is 
destined to be eventually superseded by electricity for 
lighting purposes, a useful future is now opening out for 
it_as a fuel offering many advantages over coal for 
domestic heating and cooking. In these fields it-smoay 
possibly occur in the future that coal-gas—unilegs the poe 
is everywhere considerably reduced—will have 
encounter rivals such as the petroleum oils on pee 
of their cheapness, but at present, coal-gas, for 


aft : 
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“gad heating purposes, offers many facihties and advant- 
ages overany other kind of fuel. 
"car Cooking Stoves.—Those who remember the gas 
Ajpoking stoves which were offered to the public even a 
few years ago, will acknowledge that the modern stoves 
now Giunutactired have reached a very high degree of 
ction. In nearly all the larger kinds of stove in- 
fended for a family of six or more persons, the sides and 
top of the oven are constructed of double walls, and 
ked with a non-conducting fire-proof material— 
generally slag wool—so that but little heat escapes from 
the exterior of the stove to be lost by radiation, the 
internal surfaces of the stoves are usually enamelled, and 
are thus preserved from rust and decay, and easily kept 
clean, and in addition in some ovens, the racks for 
suspending the grids from which the meat 1s hung, slide 
out or turn out on a hinge, and are thus more easily 
cleaned than when fixed in the oven On the tops of the 
stoves are placed burners for boiling kettles and sauce- 
pans, and for stewing, and an invertible burner 1s some 
times added, which can be rotated so as to bring the 
flame underneath when it 1s intended to grill The 
following points may be enumerated as those in which 
cooking by gas posse.ses decided advantages over the 
ordinary kitchen range —{1) There are no dust or 
cinders, and the whole process 1s more cleanly ; (2) in 
some of the best stoves the oven can be heated up to a 
high temperature—sufficient for making pastry—in a few 
minutes only after the gas 1s lighted , (3) the diffcrent 
degrees of heat necessary for cooking various articles can 
be easily attained by limiting or increasing the supply of 
gas to the oven burners, or by increasing or diminishing 
the ventilation of the oven by opening or closing the 
flue-valve, and this 1s a point which good cooks will 
especially appreciate 
rhe principal arguments adduced by the opponents of 
gas cooking may be stated to be —(r) That the cost 1s 
greater , (2) that joints of meat baked in gas ovens smell 
or taste of gas, (3) that the fumes and smell of cooking 
are more perccptible from gas ovens than from ordinary 
kitchen ranges , (4) that there 1s no supplv of hot water 
with a gas oven , (5) that the gas stove does not warm the 
kitchen We will now proceed to consider these objec 
tions Serreartzm 
(1) Although there cin be no doubt that more heat 15 
obtained from coal by burning the same value than from 
gas, still if attention 15 paid io the stove, and the g1s 1s 
turned off as soon as the coohing ts finished, for ordinary 
sized houseliolds the difference in cost between cooking 
by gas and cooking by coal is hardly appreciable 
(2) We may class yas ovens as of two kinds, A and B 
In A, rings or rows of burners are placed at the botto n 
of the oven, and the air of the oven is heated up, this heated 
ar and the products of combustion of the gas passing over 
and baking the meat = The burners used are usually those 
which give a luminous flame, for the reison that the 
luminous flame, although not itself of so high a 
temperature as the non-luminous flame from the 
atmospheric burner, yet radiates more heat This 
greater radiation of heat 13, like the lummosity, 
due to the separation of sohd particles of carbon in the 
flame which become incandescent. Thus we see that the 
luminous flame radiates more heat to the air of the oven 
than the non-luminous. But it 18 in this class of oven 
especially that the baked meat smells or tastes of gas, as 
it 1s liable to become sodden with the steam and other 
products of combustion of the gas jets which pass over it, 
and no amount of ventilation of the oven will entirely cure 
this defect, In the other class of ovens, B, the burners are 
plaged in rows at the bottom and along the sides of the 
over walls, The oven walls are heated by the flames, 
and when hot radiate the heat to the joint of meat, which 
ls Shas baked by radiant heat as well as by hot air. The 
Prokacts of combustion of the gas jets pass up the sides of 
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the oven and escape by the flue at the back without 
contaminating the meat. Atmospheric burners are 
almost invariably used in this class of oven, because the 
non-luminous flame is hotter than the luminous, and more 
uickly heats the oven wall, although less heat is radiated 
rom the flame stself. The atmospheric burners have also 
this advantage, that the gas being mixed with twice its 
volume of air, the hydrogen and carbon are burnt at the 
same time, and no solid particles of carbon are formed, 
and thus there can be no soot from imperfect combustion, 
as so often happens in the luminous flame, in which the 
hydrogen of the hydrocarbons burns before the carbon, 
which 1s separated into small solid particles and strong! 
heated up before being finally burnt to carbonic gad: 
Consequently meat baked in this class of oven 1s not 
distinguishable from a joint roasted before an open fire. 
(3) Ifa flue is carried up from the top of the back part 
of the oven into the kitchen chimney, the fumes from the 
oven cannot enter the general air of the kitchen. In all 
gas apparatus of whatever sort, some means must be 
provided for carrying off the products of combustion of 
the gas, and this 1s especially necessary 1n the case of gas 
cooking stoves Ventilation of the oven is obtained by 
air passing in from below to ascend and escape with the 
products of combustion by the flue. The valve guarding 
the flue outlet 1s capable of regulating the ventilation, an 
’ usually so constructed that it cannot entirely close the 
ue 
(4) The larger gas cooking stoves are now very usually 
supphed with boilers, which can be attached to the side of 
the stove, and can be heated below by a nng of atmospheric 
burners [The burners at the top of the stove for boiling 
kettles and saucepans, making toast, grilling, and stewing, 
should also be atmospheric } There can be no doubt that for 
heating a large supply of water, gas 1s not economical as 
compared with coal, but these boilers have this great 
advantage that they can be easily inspected and cleaned, 
and the fur —caused by the deposit of lime salts where the 
water to be heated 1s hard—can be easily removed. In 
towns and districts which are supplied with hard water 
(containing much carbonate of hme in solution), the 
ordinary kitchen boiler must be opened occasionally to 
remove the fur—a proceeding causing much inconvenience. 
If the fur deposit is allowed to accumulate too long an 
explosion may take place This may happen in one of 
two ways, either the mouth of the supply pipe may 
become choked, cutting off the water from the bosler, or 
the boiler plates having become much heated, whilst the 
water in the boiler 1s cool owing to the intervention of a 
thick non-conducting layer of fur, if this deposit should 
crack, the cold watcr coming suddedly into contact with 
the red hot iron would cause a dangerous evolution of 
steam The boilers sent out with gas cooking stoves can 
supply hot water for the kitchen only , they are not made 
to give a hot water supply under pressure available at any 
part of the house, asis the ordinary kitchen high-pressure 
boiler, so that for upstairs bath and lavatory purposes, 
hot water must be obtained from some form of gas bath- 
heater, of which we will speak presently 
(5) The gas stoves now made—being well packed and 
losing but little heat by rachatron—certainly do not warm 
the general air of the kitchen as the kitchen fire does, 
and this negative quality in summer 1s a great advantage. 
as the kitchen remains cool instead of being at the usu 
unbearable temperature In winter rf the kitchen fire is 
retained, this should be lighted early in the day until the 
room 1s warm, or some form of gas fire may be used- -or it 
1s even possible now to obtain a gas stove combining an 
open gas fire below, in front of which a small joint may 
be roasted, with a small gas oven above. The open gas 
fire will sufficiently warm a small kitchen. 
The consumption of gas in a stove of the size required 
for a family of mine or ten persons varies from 15 to 20 
cubic feet per hour (at an average pressure of 8/10) if the 
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oven ‘burners alone are lighted and turned full on. In 
most operations the amount of gas required 
would be only two-thirds of these quantities, the supply 
of gas being easily regulated to this or any other amount. 
If all the top burners in addition be lighted and turned 
full on, the average run of gas 1s from 40 to 60 cubic feet 
208 hour. Twenty feet an hour for six hours a day is a 
representation of the amount of cooking required ina 
middle class family of ten persons. At 35. per 1,000 
cubic feet, this would entail an expenditure of 4°32d. per 
day, or 25. She pe week, or 1/, 125. obd per quarter. To 
raise a gallon of water in a copper boiler from 50° F. to 
170° F., requires on the average a consumption of about 
feet of gas, so that if very much hot wateris required 
culinary or domestic purposes the gas bill may be 

sa ac to show a corresponding increase. 

ooking by gas will not be introduced all at once. Gas 
stoves are now very generally obtained to supplement the 
kitchen range, for which purpose they are excellently 
adapted; and as their possibilities and advantages are 
more clearly appreciated they will no doubt come into 
more general use. We have indicated some of the chef 

ints in their construction and management, and while 
we do not advise any one utterly to discard coal fires for 
cooking, we would recommend a trial of gas as being 
likely, where it can be obtained of good quality at 
moderate prices, and where the stoves will be treated 
with care and attention, to be found economical, cleanly, 
and useful. 

Water and Bath-heaters —In a house where gas 1s 
entirely used for heating and cooking, or where there 1s 
no high-pressure kitchen boiler connected with a hot 
water cistern by circulating pipes, capable of giving a 
supply of hot water on the upper floors, one of these 
appliances will be found very useful. There are numerous 
forms of this apparatus, and most of them are contrived in 
a very ingenious manner ‘The plan usually adopted 1s 
to receive the cold water at the top of the apparatus— 
which is of copper or copper tin-lined—where it 1s spread 
out in the form of spray or thin films to pass slowly down 
over surfaces of copper, receiving in its passage the 
necessary heat from gas burners below, to the bottom of 
the apparatus, where it flows out by a spout The 
temperature of the issuing water will vary with the 

uantity of gas consumed and with the flow of the water, 
. the amount passing through the apparatus in a given 
time. The object generally aimed at is to obtain a bath 
of Lad Sig of water at 100° F in twenty minutes or 
uts. For this purpose the water must be heated 

to about 105°, as when in the bath :t gradually cools 
whilst this 1s filling. In the best forms of bath-heater, 
25 to 30 cubic feet of gas must be consumed—at ordinary 
pressures, 7/10 to 10/1o—to raise 30 gallons of water from 
50° to 100° m 15 or 20 minutes. Here then we have an 
apparatus which at the cost of little more than Id 1s 
capable of providing ample material for a good warm 
bath. We would unhesitatingly recommend these bath- 
heaters, were it not the custom of most of the makers— 
with one or two exceptions however—to send them out 
without any flues or chimneys, and even sometimes to 
assert that no flue is necessary, as there is no smoke, and 
ing unpleasant is produced by the combustion of the 

gas. There have however been some very unpleasant 
consequences from taking a bath in a smal] highly heated 
room, the air of which was loaded with carbonic acid— 
fainting and even partial asphyxia having been recorded 
under these circumstances. That the danger is no 
imaginary one will be seen when we consider that if ina 
room contaming 500 cubic feet of space—the size of very 
many bath rooms—so cubic feet of carbonic acid are pro- 
duced by burning 25 cubic feet of coal the percentage 
of carbonic acid in the air is raised 04 to !0, and 
the entire gen of 200 cubic feet of air is destroyed. 
Fatal results have been known from the inhalation, even 
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for a short period, of air containing 10 per cent , 
carbonic acid. The temperature of t air of [he roo 
will also be very much raised, and will tend te in 
production of perhaps fatal syncope. We cannot ther 
too strongly insist on the absolute necessity of idin 
a flue to carry off the products of combustion to the outel 
air of an apparatus which can doped euch an enorniow 
volume of carbonic acid in so short a space of time, The 
flue should be carried into a chimney with a good draught 
as the escaping products are generally much cooled dow 
by having parted with much of their heat to the wate 
flowing through the apparatus. There are other varietie 
of water-heater constructed for various purposes, only ons 
of which we are able to notice in the present 

This 1s a spiral water-heater for lavatories, the invention 
of Mr. Fletcher. In two minutes this httle apparatus, ¢ 
a cost of haifa foot of gas, can raise nearly two quarts 0: 
water to 100° F. It is an ingenious contrivance, and fre 
from the enon attending most of the larger apparatus 
described above 

Gas Fires——These may be classified as radiation 
stoves, the room being heated entirely by radiation ; anc 
ventilation stoves, warm air issuing from the stove an¢ 
displacing the colder air of the room. But many of these 
latter also warm the room by radiation from the mcandes- 
cent asbestos or from the warm sides of the stove. 
Mr. Fletcher has calculated that with gas at 35. Fi 
1000 cubic feet, his open incandescent radiation gas fire: 
cost for the same work about as much as coal fires when 
the coal 1s 30s. per ton, but with ventilating stoves th 
cost 1s about two-thirds of this. As in cooking by gas 
however, there are no dust, dirt, or cinders, and the ere 
can be immediately lighted or extinguished and require: 
no attention when alight. Nearly all the patterns of 
radiation stove now made depend on the heating o 
fibre or moe asbestos by non-luminous flames from 
atmospheric burners. The average consumption of gas 
pak Seale to maintain a room containing 5000 or 600c 
cubic feet of space at a suitable temperature in winter: 
varies between 12 to 20 cubic feet per hour, depending on 
a large variety of circumstances. Most when 
sitting 1n a room prefer to be warmed by radiant heat, as 
from an ordinary open coal fire, and to leave the ventila- 
tion of the room to accidental circumstances—which 
usually means a cold draught along the floor towards the 
fire. Ventilation stoves, if they fulfil the proper condi- 
tions, are certainly better adapted for warming larg 
apartments, such as shops, workrooms, and halls, than 
radiation stoves The conditions to be fulfilled are that 
the air be taken from a pure source in the outer atmosphere 
that it be warmed by its passage through the stove, bu‘ 
not overheated or burnt—as 1s so often the case—an 
that it enter the room in an ascending direction towards 
the ceiling. In many cases it may be necessary that the 
air, rendered dry by its passage through the stove, should 
be moistened by passing over a tray of water befon 
entering the general air of the room. Radiation stoves 
are perhaps better suited for private houses, especially for 
bed rooms and other apartments where a fire 1s onl: 
occasionally required. The flues of these stoves shoulc 
open into the chimney at the back of the fireplace. The 
temperature of the air and products of combustion escap- 
ing cooley the flue will generally be found very high, but 
the heat thus lost 1s necessary to create a draught up the 
chimney, and assists in the ventilation of the room. 

It has been said that the more general adoption of gas 
for heating and cooking would solve the smoke difficult, 
in London and those large towns where domestic and not 
factory smoke is the chief offender. A London pea-sow 
fog is certainly due to the coating of the particles © 
moisture suspended in the mist with “a carbonacevul 
pa pean cuticle ” as Mr. Harold Dixon has expressed it 

by preventing the daily evolution of millions of sma, 
cles of unconsumed carbon from our chimneys, w 
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sould do aivay with the acrid yellow character of our 

t the mists due to the position of London on the 
noe ofa river, would remain to the same extent 
aseow, and there would still be the same amount of 

urods acid given off into the air to be precipitated with 
¢herain as‘sulpburic acid, and carry on its work of destruc- 
tien on building stones and mortar. One cubic foot of coal- 
gas produces on combustion 0 2 to 0°5 s of sulphurous 
acid, so that the amount evolved would continue to be, as 
now, enormous. Still the air would be deprived of its 
sooty particles to a great extent, and the old familar 
features, characteristic of grimy London, might in time 
disappear. The carbonic acid which 1s the chief product 
in the combustion of coal-gas, 1s diffused at once into the 
general body of the atmosphere, and the marvellous 
rapidity with which this 18 effected 1s revealed to us 
when we know that the air of our open streets and parks 
differs only by the most mimute quantities—if at all— 
in its contained carbonic acid, from the air of the 
mountains or the sea. 





THE TOPOGRAPHIC FEATURES OF LAKE 
SHORES' 


dutroduction 


T HE play of meteoric agents on the surface of the land 
16 untversal, and there 1s a constant tendency to the 
production of the forms characteristic of their action. All 
other forms are of the nature of exceptions, and attract 
the attention of the observer as requiring explanation 
The shapes wrought by atmospheric erosion are simple 
and symmetric, and need but to be enumerated to be 
recognised as the normal elements of the sculpture of the 
land. Along each drainage line there 1s a gradual and 
gradually increasing ascent from mouth to source, and 
this law of increasing acclivity apphes to all branches as 
well as to the main stem Between each pair of adjacent 
drainage lines 1s a ridge or hill standing about midway 
and rounded at the top. Wherever two ndges join there 
19a summit higher than the adjacent portion of either 
ndge; and the highest summits of all are those which, 
measuring along lines of drainage, are most remote from 
the ocean. The crests of the ridges are not horizontal, 
but undulate from summit to summit. There are no sharp 
contrasts of slope, the concave profiles of the drainage 
lines change their inclination httle by little, and they merge 
by a gradual transition in the convex profiles of the crests 
and summits, The system of slopes thus succinctly in- 
dicated is established by atmospheric erosion under the 
general law of the snterdenendence of parts. It is the 
system which opposes the maximum resistance to the 
erosive agents. 

The factor which most frequently, and in fact almost 
universally, interrupts these simple curves 13 heterogeneity 
of terrane or diversity of rock texture. Different rocks 
have different powers of resistance to erosion, and the 
system of declivities which, under the law of mterde- 
pendence, adjusts itself to diversity of rock texture, 1s one 

volving diversity of form. Hard rocks survive, while 
the soft are eaten away. Peaks and cliffs are produced. 
pee are magpie aps ee of eins . Profiles 

changes of slope. at-to ridges 
appear, and the distribution of plasiniunn suminits becomes 
in a measure independent of the length of drainage lines. 

A second factor interrupting the continuity of erosion 
profiles 1s upheaval, and this produces its effect in two 
‘distinct ways, First, the general uprising of a broad tract 
of land affects the relation of the drainage to its point of 
di or to its base level, causing corrosion by streams 
to be more rapid than the general waste of the surface, and 
producing ons end terraces. Second, a local uprising 
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by means of a fault produces a chiff at the margin of the 
uplifted tract, and above this cliff there is sometimes a 
terrace. 

A third disturbing factor is glaciation, the argues and 
moraines of which are distinct from anything wrought by 
pluvial erosion ; and a fourth 1s found in eruption, 

The products of all these agencies except the last have 
been occasionally confused with the phenomena of shores. 
The beach-lines of Glen Roy have been called nver 
terraces. The cliffs of the Downs of England have been 
ascnbed to shore waves. Glacial moraines in New 
Zealand have been interpreted as shore terraces. Beach 
ridges in our own country have been described as glacial 
moraines, and fault terraces as well as river terraces have 
been mistaken for shore marks Nevertheless, the topo- 
graphic features associated with shores are essentially 
distinct from all others; and when their peculiar characters 
are understood there is little occasion for confusion. 1t 
is only where the shore record 1s faintly drawn that 
any difficulty need arise in its interpretation. In 
investigating the history of Lake Bonneville and other 
Quaternary water bodies of the Great Basin, the writer 
and his assistants have had constant occasion to distin- 
guish from all others the elements of topography having 
a littoral origin and have become familar with the criteria 
of discmmunation Their endeavour to derive from the 
pecuharnities of the old shore hnes the elements of a 
chronology of the lake which wrought them, has led them 
to study also the genesis of each special feature.! 

In the discussion of shore phenomena there is little 
room for originality. Not only has each of the elements 
which go to make up the topography of a shore been 
recognised as such, but its mode of origin has been ascer- 
tained There appears, however, to be room for a 
systematic treatment of the subject in English, for it is 
only 1n continental Europe that its general] discussion has 
been undertaken The writings of Ehe de Beaumont 
include a valuable contribution,? and Alessandro Cialdi 
has devoted a volume to the motion of waves and their 
action on coasts® These cover a large portion of the 
ground of the present essay, but treat the subject from 
points of view so diverse that the essay would be only 
partially superseded by their translation. The title of a 
work by H_ Keller (“Studien uber die Gestaltung der 
Sandkusten ”) indicates another discussion of a general 
nature, but this I have not seen. American and British 
contributions are contained chiefly in the reports of en- 
gineers on works for the improvement of harbours and 
the defence of coasts. The most comprehensive which 
has fallen under my eye, and one, at the same time, of the 
highest scientific character, 1s contained in the annual 
report of the United States Coast Survey for 1869, where 
Prof. Henry Mitchell, in treating of the reclamanon of 
tide lands, describes the formation of the barners of sand 
and shingle by which these are separated from the ocean. 

It 1s proper to add that the wnter became acquainted 
with these works only after the body of this essay was 
prepared. The objective studies on which his conclusions 
are based had been completed, and the discussion 
acquired nearly its present shape before he became aware 
of the extent of the affiliated literature His conclusions 
have, therefore, the quality of independence, and, so far 
as they corncide with those of earlier writers, have a 
corroborative value. 


The engineering works whose construction has led to 


local investigations of shores are chiefly upon maritime 
coasts, where tides exert an important influence, and the 


hterature of lake shores is comparatively meagre. It is 
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true that the phenomena of lake margins are closely 
paralleled by those of tide-washed coasts, but this, 
unfortunately, does not render the literature of the latter 
the more apphcable, for there is a tendency to ascribe to 
the action of tides features which the students of inland 
lakes are compelled to account for independently of that 


agent. 

It should be noted also that the point of view of the 
civil engineer 1s somewhat different from that of the 

sent study He 1s, indeed, concerned with all the forms 
into which the shore matenal is wrought by the action of 
the waves, but he is not at all concerned with their in- 
ternal structure ; and he knows them, moreover, only as 
subaqueous banks to be determined by sounding, and not 
at all as features of the dry land The geologic student 
has, too, some facilities for study which the engineer lacks, 
for he 1s frequently enabled to investigate the anatomy of 
shore structures by means of natural cross-sections, while 
the engineer 1s restricted to an examination of their 
superficial forms 


Earth Shaping 


The earth owes its spheroidal form to attraction and 
rotation. It owes its great features of continent and 
ocean bed to the unequal distribution of the heterogeneous 
material of which it 1s composed Many of its minor 
inequalities can be referred to the same cause, but its 
details of surface are chiefly moulded by the circulation 
of the fludds which envelop it | This shaping or moulding 
of the surface may be divided into three parts—subaerial 
shaping (land sculpture), subaqueous shaping, and Iittoral 
shaping In each case the process 1s threefold, comprising 
erosion, transportation, and deposition 

In subaérial or land shaping the agents of erosion are 
meteoric —rain, acting both mechanically and chemically, 
streams, and frost The agent of transportation 15 
running water The condition of deposition ts diminishing 
velocity. 

In subaqueous shaping, or the moulding of surface 
which takes place beneath lakes and oceans, currents 
constitute the agent of erosion = Thev constitute also the 
agent of transportation , and the condition of deposition 
13, aS before, diminishing velocity 

In httoral shaping, or the modelling of shore features, 
waves constitute the agent of erosion Transportation 15 
performed by wave, and currents arting conjointly, and 
the condition of deposition 1s increasing depth 

On the land the amount of erosion vastly exceeds the 
amount of deposition Under standing water erosion 15 
either sz/ or incomparably inferiar in amount to deposition 
And these two facts are correlatives, since the product of 
land erosion 1s chiefly deposited in lakes and oceans, and 
the sediments of lakes and oceans are derived chicfly 
from Jand erosion The products of httoral erosion 
undergo division, going partly to littoral deposition and 
partly to subaqueous deposition The material for littoral 
deposition 1s derived partly from littoral erosion and 
partly from Jand erosion 

That 1s to say, the detritus worn from the land by 
meteoric agents 1s transported outward by streams 
Normally it 1s all carried to the coast, but owing to the 
almost universal complication of erosion with local uplift, 
there is a certain share of detritus deposited upon the 
basins and lower slopes of the land. At the shore a 
second division takes place, the minor portion being 
arrested and built into vanous shore structures, while the 
mayor portion continues outward and 1s deposited in the 
sea oriake The product of shore crosion 1s similarly 
divided. A part remains upon the shore, where it 18 com- 
bined with maternal derived from the land, and the 
vara apa goes to swell the volume of subaqueous 
depos tion. 

fhe forms of the land are given chiefly by erosion 
Since the wear by streams keeps necessarily in advance 
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of the waste of the intervening surfaces, and since, alsa, 
there is inequahty of erosion d t on diversity of 
texture, land forms are characterised by their variety. 

The forms of sea beds and lake beds are given by 
deposition. The great currents by which subaqueaus 
sediments are distributed sweep over the ndges and other 
prominences of the surface and leave the intervening der 
pressions comparatively currentless, Deposition, depend. , 
ing on retardation of currents, takes place chiefly in the 
depressions, so that they are eventually filled and a 
monotonous uniformity is the result 

The forms of the shore are intermediate in point of | 
vaniety between those of the land and those of the sea 
bed , and since they alone claim parentage in waves, they | 
are Suz generis 

Ocean shores are genetically distinguished from lake | 
shores by the co-operation of tides, which cannot fail to 
modify the work accomplished by waves and wind currents. : 
The shores which constitute the objective basis of the 
present discussion were tideless, and the discussion 1s 
therefore Itmited to lake shores It 1s perhaps to be 


regretted that the systematic treatment here proposed (20: 


could not be extended so as to include all shores, but “x7. 
there is a certain compensation 1n the fact that the results 

reached 1n reference to lake shores have an important 

negative bearing on tidal discussions It was long ago 

pointed out by Ihe de Beaumont! and Desor? that many 

of the more important features ascribed by hydraulic 

enginecrs to tidal action, are produced on the shores of? 
mland seas by waves alone, and the demonstration of 

wave-work pure and simple should be serviceable to the 

maritime engineer by pomting out the results in explana- ‘ 
tion of which it 15 unnecessary to appeal to the agency 

of tides 


CAPILLARY ATTRACLION 


HE heaviness of matter had been known for as many; 
thousand years as men and philosophers had hved 
on the earth, but none had suspected or imagined, before 
Newton’s discovery of uni ersal gravitation, that heaviness 
is due to action at a distince between two portions of 
matter Llectrical attractions and repulsions, and mag- 
netic attractions and repulsions, had been farmhar to 
nituriists and philosophers for (wo or thiee thousand 
years Gilbert, by showing that the carth, acting as a 
ureat magnet, 1s the efficient cause of the compass 
ieedle’s pointing to the north, had enlarged people's 
ideas recaiding the distances at which magnets can 
cxert sensible action But neither he nor any one 
else had suggested that heiviness is the resultant of 
muttal attractions between all parts of the heavy body 
and all parts of the earth, and it bad not entered the 
imagination of man to conceive that different portions of 
matter it the earth’s surface, or even the more dignified 
masses called the heavenly bodies, mutually attract one 
another Newton did not himself give any observational 
or experimental proof of the mutual attraction between 
any two bodies, of which both are smaller than the moon, 
The smallest case of gravitational action which was in- 
cluded in the observational foundation of his theory, was 
that of the moon on the waters of the ocean, by which the 
tides are produced , but his inductive conclusion that the 
heaviness of a piece of matter at the earth’s surface, is the 
resultant of attractions from all parts of the earth actin 
im mverse proportion to squares of distances, made it 
highly probable that pieces of matter within a few or 
a few inches attract one another according to the same 
law of distance, and Cavendish’s splendid experiment 
vernfied this conclusion. But now for our question of this 
evening. Does this attraction between any of 
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in one body and any particle of matter in another 
ees ie vary invers¢ly as the square of the distance, 
when the distance between the nearest points of the two 
bodies is diminished to an inch (Cavendish’s experiment 
@oes not demonstrate this, but makes it very probable), 
or to a centimetre, or to the hundred-thousandth of a 
centimetre, or to the hundred-millionth of a centimetre? 
‘Now I dip my finger into this basin of water, you see 
roved a force of attraction between the finger and the 
frop hanging from it, and between the matter on the two 
sides of any horizontal plane you like to imagine through 
the hanging water These forces are millions of times 
ater than what you would calculate from the Newtonian 
aw, on the supposition that water 1s perfectly homo- 
geneous Hence either these forces of attraction must, at 
very small distances, increase sp sadaaicare | more rapidly 
than according to the Newtonian law, or the substance of 
water is not homogeneous We now all know that it 1s 
not homogeneous, [he Newtonian theory of gravitation 
18 not surer fo us now than is the atomic or molecular 
theory in chemistry and physics , so far, at all events, as its 
assertion of heterogeneousness in the minute structure of 
matter apparently homogeneous to our senses and to our 
most delicate direct instrumental tests Hence, unless we 
find heterogeneousness and the Newtoman law of attrac- 
tion incapable of explaining cohesion and capillary at- 
traction, we are not forced to seek the explanation in a 
deviation from Newton’s law of gravitational force Ina 
hittle communication to the Royal Society of Edinburgh 
twenty-four years ago,' I showed that heterogeneousness 
does suffice to account for any force of cohesion, however 
great, provided only we give sufficiently great density to 
the molecules in the heterogeneous structure. 

Nothing satisfactory, however, or very interesting 
mechanically, seems attainable by any attemptto work out 
this theory without takmg into account the molecular 
motions which we know to be inherent in matter, and to 
constitute its heat But so far as the main phenomena of 
capillary attraction are concerned, it 1s satisfactory to 
know that the complete molecular theory could not but 
Jead to the same resultant action in the aggregate as if 
water and the solids touching it were each utterly homo- 
geneous to infinite minuteness, and were acted on by 
mutual forces of attraction sufficiently strong between 

ortions of matter which are exceedingly near one another, 

ut utterly insensible between portions of matter at sen- 
sible distances This idea of attraction imsensible at 
sensible distances (whatever molecular view we may learn, 
ar people not now born may learn after us, to account for 
»he innate nature of the action), is deed the key to the 
Aheory of capillary attraction, and it 1s to Hawksbee ¢ that 
we owe it. Laplace took it up and thoroughly worked it 
dut mathematically in a very admurable manner One 
aart of the theory which he left defective—the action of a 
Old upon a hquid, and the mutual action between two 
iquids—-was made dynamically perfect by Gauss, and the 
finishing touch to the mathemutical theory was given by 
Neumann in stating for liquids the rule corresponding to 
wauss's rule for angles of contact between hquids and 
solids. 

Gauss, expressing enthusiastic appreciation of Laplace’s 
work, adopts the same fundamental assumption of attrac- 
Ton sensible only at insensible distances, and, while pro- 

sing as chief object to complete the part of the theory 
not worked out by his predecessor, treats the dynamical 
aroblem afresh in a remarkably improved manner, by 
ounding it wholly upon the principle of what we now call 
potential energy Thus, though the formulas in which he 
=xpresses mathematically bis ideas are scarcely less 
alarming in appearance than those of Laplace, it 1s very 
rasy to translate them into words by which hawbok theory 
nll be made perfectly intelligible to persons who imagine 
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themselves incapable of understanding sextuple integzalz, 
Let us place ourselves conveniently at the centre of the 
earth so as not to be disturbed by gravity. Take now 
two portions of water, and let them be shaped over a 
certain area of each, call it a for the one,.and B for the 
other, so that when put together they will fit perfectly 
throughout these areas To save all trouble in manjpu- 
lating the supposed pieces of water, let them become for 
a time perfectly mgid, without, however, any ae in 
their mutual attraction. Bring them now together till the 
two surfaces A and B come to be within the one-hundred- 
thousandth of an inch apart, that 1s, the forty-th 

of a centimetre, or two hundred and fifty micro-mulluaeises _ 
(about half the wave-length of green light). At so .gseat 

a distance the attraction is quite insensible we may 

very confident that it differs, by but a small percentage, fram 

the exceedingly small force of attraction which we should 

calculate for it according to the Newtonian law, oo the 

supposition of perfect uniformity of density in each ofthe 

attracting bodies. Well known phenomena of bubbles, 

and of watery films wetting solids, ma\e it quite certain 

that the molecular attraction does not become sensible 

until the distance 1s much less than 250 micro-millimetres. 

From the consideration of such asa oa Quincke 

(Pogg Ann , 1869) came to the conclusion that the mole- 

cular attraction does become sensible at distances of 
about fifty micro-millimetres. His conclusion 1s strikingly 
confirmed by the very important discovery of Reinold and 

Rucker that the black film, always formed before an un- 
disturbed soap bubble breaks, has a uniform or nearly 
uniform thickness of about eleven or twelve micro-mulll- 
metres The abrupt commencement, and the permanent 
stability, of the black film demonstrate a proposition of 
fundamental importance m the molecular theory —The 
tension of the film, which 1s sensibly constant when the 
thickness exceeds fifty micro-millimetres, diminishes to a 
minimum, and begins to increase again when the thickness 
is diminished to ten micro-millimetres It seems not pos- 
sible to explain this fact by any imaginable law of force 
between the different portions of the film supposed homo- 
geneous, and we are forced to the conclusion that it 
depends upon molecular heterogeneousness. When the 
homogeneous molar theory 1s thus disproved by observa- 
tion, and its assumption of a Jaw of attraction augmenting 
more rapidly than according to the Newtonian law when 
the distance becomes less than fifty micro-mullimetres 1s 
proved to be insufficient, may we not go farther and say 
thet it 1s unnecessary to assume any deviation from the 
Newtonian law of force varying inveisely as the square of 
the distance continuously from the millionth of a micro- 
millimetre to the remotest star or remotest piece of 
mitter in the universe, and, until we see how gravity 
itself 1s to be explained, as Newton and Faraday thought 
it must be explained, by some continuous action of mter- 
vening or surrounding matter, may we not be tenrporarily 
satisfied to explain capillary attraction merely as New- 
tonian attraction intensified in virtue of intensely dense 
molecules movable among one another, of which the 
aggregate constitutes a mass of liquid or solid. 

But now for the present, and for the rest of this evening, 
let us dismiss all idea of molecular theory, and think of 
the molar theory pure and simple, of Laplace and ‘Gauss. 
Returnmg to our two pieces of mgidified water Tet at a 
distance of 250 micro-milimetres from one andther. 
Holding them in my two hands, I let them come nearer 
and nearer until they touch all along the surfaces a and 
B. They begin to attract one another with a force which 
may be scarcely sensible to my hands when their dhstaice 
apart is fifty micro-milhmetres, or even as httte as ten 
micro-millimetres , but which certainly becomes 
when the distance becomes one micro-millimetre, orthe 
fraction of a micro-millimetre ; and enormous, hundreds 
or thousands of lnlogrammes’ weight, before they come 
tnto absolute contact, Iam supposing the area of each 
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earth so that we are not troubled in any way by 
You see we are not troubled by any trickling ) 
these liquid Glms—but 1 must not say down, we have n 
up and down here. You see the hquid film does no 
trickle along these surfaces towards the table, at least yor 
must imagine that it does not doso, 1 now turn one o 
both of these pieces of matter till they are so nearly is 
contact all over the surfaces a and B, that the whole inter 
stice becomes filled with water. My metrical sense of touc! 
tells me that exactly four and a half centimetre-gramme: 
of work has again been done ; this time, however, not by : 
very great force, through a space of less than fity micro 
millimetres, but by a very gentle force acting throughou 
the large space of the turning or folding-together motia1 
which you have seen, and now see again. We know, ii 
fact, by the elementary principle of work done in : 
conservative system, that the work done in the first cas 
of letting the two bodies come together directly, and u 
the second case of letting them come together by firs 
bringing two points into contact and then folding then 
together, must be the same, and niy metrical sense o 
touch has merely told me in this cular dense what w: 
all know theoretically must be true in every case of pro 
ceeding by different ways to the same end from the sam: 
beginning. WILLIAM THOMSON 


(To be continued.) * 
THE TOTAL SOLAR ECLIPSE, 1886 
AUGUST 28-29 


THE Eclipse Expedition will leave England on th 

29th inst in the Royal Mail Steamship Az, time 
to arrive at Barbados on August 11. We regret to lear! 
that Her Mayjesty’s ship Canada, which was told off t 
assist the Expedition, chiefly by supplying artificers an: 
assistance in camping and in the observations, has bee 
withdrawn on some “diplomatic” service. This is 
serious blow to the probabilities of good results, 

From data supphed by Mr. Hind, the following detai! 
have been computed for the Island of Grenada :— 


Latitude Longirede Commencement of totalit 
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of the cppcesa surfaces to be a few square centimetres. 
To fix the ideas, I shall suppose it to ‘be pair fant 
square centimetres. If my sense of force were sufliciently 
metrical I should find that the work done by the attraction 
of the rigidified pieces of water in pulling my two hands 
together was just about four and a half centimetre- 
grammes. The force to do this work, if it had been 
uniferm throughout the space of fifty micro-millimetres 
(five-millionths of a centimetre) must have been nine 
hundred thousand grammes weight, that 1s to say, 
nine-tenths of aton. But in reality it 1s done by a force 
increasing from something very small at the distance of 
fifty micro-mullimetres to some unknown greatest amount. 
It may reach a maximum before absolute contact, and 
then in to diminish, or it may increase and increase 
up to contact, we cannot tell which, Whatever may 
be the law of variation of the force, it 1s certain that 
throughout a small part of the distance it is considerably 
more than one ton It 1s possible that it 1s enormously 
more than one ton, to make up the ascertained amount of 
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Hh t f ie e a e ¢ a %& bh. m. 
Pet Levera we 12-13°5) 6137) ZF IQ) Ig IO! 
eles Caliveny .. 12 O00 61 43 3317 14 19 10; 
Point Saline 12 0°5 61 23 17 10 19 9! 
Fort Frederick. 12 3°0 63 44 23 17 13 19 10 | 

Sun’ Angle fi 
Sa Azimuth True altitude ‘ pol 
Fic. 1 Levera Se 3 45 84 13 8 56 87° to V 

iz Caliven 3 52 4 183 4 73° on 

work of four and a half centimetre-grammes performed Point Suhne 38 84 4 18 42 72° i 


in a space of fifty micro-millimetres. 
Bur tow Jet ‘us vary the circumstances a little. 1 Fort Frederick. 3 49 84 3 18 46 77 os 


take the two pieces of rigidified water, and bring The sun's altitude and azimuth and the angle fro: 
them to touch at a pair of corresponding points in | N, point are given for the commencement of tot ity. 
the borders of the two surfaces A and B, keeping he time of first contact for the middle of the islar 
the rest of these surfaces wide asunder (see Fig. 1). | [assumed lat. 12° 6'0, long. 61° 43"0] 1s 18h. tim. 55 
The work done on my hands in this proceeding 15 | Jocal mean time at 77°0 N. to W. on the sun’s limb ; ar 
infmitesimal, Now, without at all altering the Jaw of | ends at 20h. 20m. 445 at 105° N. to E. on the limb. 
attractive force, let a minute film of the rigidified water A dia 1s given below showing the position of ti 
become fluid all over each of the surfaces A and B: you see | principal stars and planets at the commencement - 
exactly what takes place. The pieces of matter I hold in } totality. The distances of the planets from the aun a 

hands are not the pr genie pieces of rigidified water. | very roughly as follows (the positions of Mercury a1 
They are glass, with the surfaces A and B thoroughly | Venus being shown absolutely, and the directions of t! 
clean and wetted all over each with a thin film of water. | others indicated by arrows) :— 


What you now see taking place is the same as what would = 
take place if things ere ekacily according to our ideal pi wen rs | mers = . 
supposition. Imagine, therefore, that there are really two Vupit ts 

pieces of water, all rigid, except the thin film on each of the pane } almost in conjunction (U) = 8, 


surfaces A and B, which are to be put together. Remember : 
also that the Royal Institution, in which we are met, has Local mean time of transit of Polaris and 8 Ur 
been, for the occasion, transported to the centre of the | Minoris for Caliveny (Grenada), long. 61° 43’ W. ;—~ 
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Diagram of configuration of stars and ts during the total solar ecl: 
1886 Angust 2829, for Grenada V= Venus, Me = Mercury” 
Ma = Mars, J = Jupuer, S= Satu, U = Uranus 


We reprint from Sceace the following paper by Mr. J. 
Norman Lockyer :— 


In order to obtain the greatest amount of assistance 
“-— observations of the eclipsed sun, it 1s necessary to 
ader in the most general way the condition of solar 
quiry at the time the observations are made, If any 
‘cial work commends itself to those interested in the 
iblem,—work which may be hkely to enable us to 
iphasise or reyect existing ideas,—then that work should 
mke precedence of all other. 
Next, if the observers are sufficient in number to under- 
e other work besides this, then that work should be 
ranged in pecmony with previous observations ; that 18, 
he old methods of work should be exactly followed, or 
they should be expanded so that a new series of observa- 
2 zany be begun in the light and in extension of the 
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In my opinion, and I only give it for what it is worth, 
the three burning questions at ene present time —questions 
on which information 1s required in order that various 
forms of work may be undertaken to best advantage 
(besides eclipse-work)—are these :— 

(1) The true constitution of the atmosphere of the sun. 
By this I mean, Are the various series of lines of the same 
element observed in sunspots, ¢.g., limited to a certain 
stratum, each lower stratum being hotter, and therefore 
simpler in 1ts spectrum, than the one overlying it? and do 
some of these strata, with their special spectra, exist high 
in the solar atmosphere, so that the Fraunhofer lines, re- 
represented in the spectrum of any one substance, are the 
result of an integration of the various absorptions from 
the highest stratum to the bottom one? This view 18 
sharply opposed to the other, which affirms that the 
absorption of the Fraunhofer lines 1s due to one unique 
layer at the base of the atmosphere : 

I pointed out before the eclipse of 1882 that crucial ob- 
servations could be made dunng any eclipse, mcluding 
the time both before and after totality I made the obser- 
vations, they entirely supported the first view, but I do 
not expect solar inquirers to throw overboard their own 
views until these observations of mine are confirmed ; and 
I think one of the most important pieces of work to be 
done during the next eclipse 1s to see whether these obser- 
vations can be depended upon or not 

One observer, I think, should repeat the work over the 
same limited region of the spectrum, near F, another 
observer should be told off to make similar observations 
in another part of the spectrum I have prepared a map 
of the lines near E, for this purpose, showing those bright- 
ened on the passage from the arc to the spark, and those 
visible alone at the temperature of the oxy-hydrogen flame. 
Whereas some of the spark lines will be seen seven 
minutes before and after totality as short, ads hp lines, 
some of the others will be seen as thin, long lines just 
before and after totality We want to know whether the 
lines seen at the temperature of the oxy-hydrogen flame 
will be seen at all, and, if so, to what height they 
extend 

(2) The second pornt to which IJ attach importance 1s one 
which can perhaps be left to a large extent to local 
observers, if the proper apparatus, which may cost very 
little, be taken out. 

With this eclipse in view, I have for the last several 
months gone over ali the recorded information, and have 
discussed the photographs taken at the various eclipses 
in connection with the spots observed, especially at those 
times 

The simple corona observed at a minimum with a con- 
siderable equatorial extension (twelve diameters, accord- 
ing to Langley), the complex corona observed at maximum 
when the spots have been located at latitudes less than 
20°, have driven me to the view, which I shall expand on 
another occasion, that there 1s a flattened ring round the 
sun’s equator, probably extending far beyond the true 
atmosphere ; that in this ring are collected the products 
of condensation ; and that it 1s from the surfaces of this 
ane chiefly that the fall of spot-forming material takes 
place. 

If we take any streamer in mid-latitude, we find, that, 
while the spots may occur on the equatorial side of it, none 
are seen on the poleward side. I regard the streamers, 
therefore, like the metallic prominences, as a sequel to the 
spot ; and there is evidence to suggest that a careful s 
will enable us to see by what process the reaction of the 
photosphere and underlying gases produced by the fall of 
spot-matenal tends to make the spot-material discharge 
itself in lower and lower latitudes, as the temperature of 
the sun’s lower atmosphere gets enormously increased. 

The observations of Profs, Newcomb and Langley 
at the minimum of 1878, on the equatorial extension, are 
among the most remarkable. Prof Newcomb hid the 
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moon and 12’ of atc around it at the moment of totality 
by a disk of wood, carefully shielding his eyes before 
totality. Prof. Langley observed at a very consider- 
able elevation It 1s therefore quite easy to understand 
why this ring has not been seen or photographed at maxi- 
mum At maximum no precautions have been taken to 
shield the eye; no observations have been made at a 
considerable elevation ; while the fact that the-ring, if 1t 
exists, consists of cool material, fully explains how it 1s 
that the photographic plates have disregarded 1t. 

I would propose, therefore, that the repetition of Prof. 
Newcomb’s observations of 1878 be made an important 

in the arrangements of the echpse for this year. A 
shght alteration in the method will be necessary, as the 
nng will be near the vertex and the lowest point of the 
eclipsed sun 

{3) Another point of the highest :mportance at the pre- 
sent moment has relation to the existence of carbon. Until 
Tacchinr’s observations of 1883, the only trace of carbon 
in the solar spectrum consisted of ultra-violet flutings He 
observed other flutings in the green near the streamers in 
the eclipse referred to 

Duner’s recent work puts it beyond all doubt that stars 
of Class III 4 havetheir visible absorption produced chiefly 
by carbon vapour 

On any theory of evolution, therefore, we must expect 
the sun’s atmosphere to be composed to a large extent of 
carbon at some time or other ; so that the highest interest 
attaches to this question mn connection with the height in 
the atmosphere at which the evidence of carbon 1s ob- 
served The existence of the ultra-violet flutings among 
the Fraunhofer lines tells nothing absolute about this 
height, although I inferred, at the time I made the 
announcement, that it existed at some height in the coronal 
atmosphere 

These three points, then, are those to which I attach 
special rmportance at the present tyme 

We next come to photographs of the corona _ I believe, 
that, with our present knowledge, the chief thing we have 
to seek m such photographs 1s not merely the streamers 
and their outlmes, which we are sure to get anyway, but 
images on a larger scale, so that in a series of short ex- 
posures we may endeavour to get some records which will 
eventually help us in determining the directions of the 
lower currents. At present we do not know absolutely 
whether these flow to or from the poles My own impres- 
sion 1s that the panaches at the poles indicate an upper 
outflow 

In coming to the photo-spectroscopic observations, lam 
of opinion, that of the two attacks which I first suggested 
for the eclipse of 1875, and which have also been used in 
the last two echpses of 1882 and 1883, one of them should 
ie hosel and the whole effort concentrated on the 

er. 

We have learned very much from the use of the pris- 
matic camera,—one of the instruments referred to, but 
the results obtained by it are not of sufficient accuracy to 
enable them to be fully utihsed On the other hand, 
though the slit spectroscope failed in 1875, it succeeded 
with a brighter corona and more rapid plates in 1882, 
and, with a proper reference spectrum, every iota of the 
facts recorded can be at once utilised for laboratory work 
and subsequent discussion 

On these grounds, then, | would suggest that shit spec- 
troscopes alone be used for photographic registration | 
think fallmg plates should be used, and that the work 
should begin ten minutes before totality, and continue till 
ten minutes after, provided the slit be tangential, or 
nearly so, to the lmb 

{ may state that arrangements have been made here to 
take such a series of photographs on the uneclipsed sun ; 
and, with the mproved apparatus, 1 am greatly in hopes 
that we may get something worth having 


This paper was communicated to the Eclipse Com- 
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mittee, and formed in part the basis for the plan of opera- 
tions on this.occasion, which, as approved by ‘om- 
mittee, are as follows .— - ‘ 
Coronagraph before and after totality. 
Bevis and prismatic camera during } Capt. Darwin 
totality tone : 


Camera and shit spectroscopes ‘ 

Integrated intensity of corona : Capt Abney 

Camera and slit spectroscopes . Dr Schuster 
Mr. Maunder 


2) 5? 3 

Observations of chromosphere before 
and after totality, and search for} Rev S. J. Perry 
carbon bands during totality = 

Observations of chromosphere before 
and after totality, and direction of > Mr. Turner 
solar currents during totality 

Images of corona on large and small 
scale (2 mches and 4 inch) with 
photoheltograph and a 6-inch object- 
glass by Henry .. 

Prof Therpe replaces 


and Prof Tacchini joims 
of the Royal Seciety. 


Mr Lockyer 





s 2° oo 2 


Cc Abney in the above hst 
ge expedition at the invitation 








NOTES 
WE regret to learn of the death of Dr. Abich, the eminent 
Russian geologist. 


Mr Davip Stepnenson, of Edinburgh, the well-ksown 
civil engineer, died at Nerth Berwick on Saturday last. He 
was born m 1815, and was a son of Mr. Robert Stephenson, the 
celebrated engineer of the Bell Rock and other Lgbthouses His 
abiliues in bis profession were soon recognised He was ap- 
pointed at an early age engineer to the Lighthouse Board, and 
while occupying that position he constructed a number of m- 
portant lighthouses. In the course of his career he held the office 
of consulting engineer to the Highland and Agncultural Society 
and to the Cenvention of the Royal Burghs, as algo engineer 
to the Board of Fisheries and the Clyde Lighthouse Trust. Mr 
Stephenson was & valununous writer, bis more important works 
included ‘A Sketch of Civil Engineering in North America,” 
‘‘ The Appheation of Modern Hydrometry to the Practice of 
Civil Engineering,” “(Reclamation and Production of Agncul- 
tural Lard,” and “‘ Prineples and Practice of Canal and Kiver 
Engineering” He was an occasional contributor to the columns 
of NATURE, 

‘LHe death 1s announced of Mr. Charles Mano, seven days 
after leaving Calon for France, at the age of fifty-five. M. Mano 
had made various journeys in S,anish America for scientific 
purposes. In Mexico he discovered several ancient cities which 
had never before been seen by any European He was the 
scientific Commissioner of the Governments of Colombia and of 
Guatemala. 

THE arrangements for the Brighton meeting of the British 
Medical Association on the roth, 11th, rath, and 13th proximo 
are rapidly approaching completion In the section of pathology, 
the new science of bacteriology will receive a good deal of atten- 
tion, and microscopic photographs of these mystenous organisms 
will be shown by Dr Heneage Gibbes and Dr. Crookshank, 
while the latter will also exhibit the variuus organisms growing 
in gelatine, &c 


Ws learn from the Sidereal Messenger for Jaly that the con- 


| tract for mounting the 36 inch objective has been awarded by 


the Lick trastees to Warner and Swasey, of Cleveland, 0., for 
42,000 dols, The telescope 1s to be 57 feet long ; the diameter 
of the tube 42 inches. Provisions are made by which it will be 
telescope to 
command ail the possible motions, and these same mations can 
also be controlled by an observer stationed on « small balooay 


mee 
tudy 22, 1886] 

aon oneness 
1 fect above the floor, It is expected that the mounting will 
» sompleted in April 1889, and that the glass wil) be brought 
, Mount Hamilton and put in place some time dunng the sum- 
er following. The total cost of the equatorial and dome will 
Ul be about 164,850 dols, ; the cost of the dome being 56,850 
ils. 3 the mounting, 42,000 dols. ; the visual objective, 53,000 
ls, ; the additional photographic lens, 13,000 dols. 


Wer have received a copy of the address of Sir Wilham 
anning, as Chancellor of the University of Sydney, at the 
mul commemoration The report which it contatns 1s one 
progress in almost every direction The death of Prof. 
nith, who had long held the Chair of Expermmental Physics, 
1 to a rearrangement of duties, a Professorship of Physics 
ing substituted, with a wider and different range of teaching 
Physical Sctence, including portions of the duties before dis- 
arged by the Professor of Mathematics as Professor also of 
atural Philosophy, The list of private benefactions appended 
the address 15 a remarkable one. It amounts to317,4tq/ 125. 6d 
F this, one amount, the Challis Bequest, 1s estimated at 
10,000/ , and 1s anticipated to reach about 200,000/ As tht» 
ble donation has only recently fallen into possession, its 
plication has not yet been fixed, the only pomt determined 
lout It 1s that no part of it shall be used on buildings cof any 
nd, but the capital shall be kept intact to produce an income 
r direct educational purposes Another highly important gift 
the Macleay Natural Hustory Collection, valued at 25,000/ 
building has been erected to receive the collection, and an 
clowment of 6000/ for a Curator has been promised The 
her gifts include one of 30,000/ for the hbrary The amount 
the donations since 1879 exceed a quarter of a mullion sterling 
| Magnificent sum for any community, however wealthy, to 
mtribute mn a few years to a single educational institution 


On Thursday last week the Photographc Exhibition, pro- 
oted by the Glasgow Town Council, was opened in the Cor- 
oration Galleries with a numeronsly attended conte azione It 
the fullest exposition, historical, practical, and scientific, of 
e art of photography which has yet been given By mcans of 
1 admirable series of examples it lustrates the development of 
rotography fiom the earliest attempts of Wedgewood, Niepce, 
aguerre, F’ox-Talbot, and numerous othe: discoverers, to the 
test products of those who are acknowledg d at the present 
ly as nasters of the ut In the department of photo litho- 
aphy the numerous methods of photo engraving and photo 

pe printing are fully represented by means of exhibits from the 
teipal workers in that line One of the most imteresting 
ctions is that which illustrates the applications of photography 
ithe various branches of science, divided into its relations to 
‘ography, ethnolozy, microscopy, meteorology, and astronomy 
1 the last of these, the greatest of the recent triumphs in ccles- 
al photography by the Brothers Henry, of the Paris Observ1- 
ry, are admirably shown , and there are also splendid examples 
a similar hind from the Royal Observatory, as well as from 
'r, A. Ainshe Common and others emment in that field The 
yparatus range from the primitive appliances of Daguerre to 
@ latest ones of Messrs, Mason and Co , Glasgow ; Mr Stan- 
y, London ; and Mr Manion, of the same city. Mr James 
aton, the curator of the galleries, has superintended the arrange- 
ents forthe exhibition, which are of a most satisfactory nature 


WE regret to learn of the probable early recall of the Commis- 
oner of the Philippine Forest Department, and the practical 
ispersion of the work in which he 1s engaged The step 1s 
uch to be regretted on many grounds, and 1t is to be hoped 
i¢ Spanish Government will re-consider its decision in the 
ater. Until recently our knowledge of Philippine vegetation 
“eextremely seanty, notwithstanding the collections made by 
F bate BMr.-Hagh Cuming. Even these at remained for Don 
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Sebastian Vidal, Commussioner of Forests there, to place in 
accessible form, the materials for his recently-published ‘“‘ Phane- 

rogame Cumingians Philippinarum’’ having been collected 
whilst engaged in working up his collections at Kew some two 
or three years ago. The extensive collections recently made by 
the Forest Department, a portion of which has been transmitted 

to Kew for determination, has, we believe, yielded a conzder- 
able proportion of novelties, including a number of genera not 
hitherto known from the islands, Information respecting these 
additions will probably be forthcoming in due course, as already 
we have an outline of the flora at the hands of one of the Kew 
staff The above, together with the fact that the large island of 
Mindanao, and several others, 1s practically unexplored, shows 
how much yet remains to be done in this direction rom an 
economic stand point, and for the development of the natural 
resources of the islands, the work of the department 1s an im- 
portant one The demand for timber, owing to the exhaustion 
of the forests in various directions, 1s assuredly forcing the 
forestry question into the foreground. As an example of how 
little we know of the Philppine flora, we may mention the St. 
Ignatius’s bean, of which until recently nothmg was known 
beyond the fact that it finds its way into the markets of thts 
country as a source of the deadly poison strychnine, and was 
said to be sold in the market at Mamla Now, we believe, the 
plant has been discovered, and information respecting it will 
doubtless be shortly forthcoming Such matters as these 
naturally engage the attention of the Forest Department, and it 
wil] be a matter for sincere regret if the work so well bezun 
should come to a sudden termination, just at a time when its 
importance is beginning to be realised 


A PHILIPPINE correspondent, writing on May 24 last, inforas 
us that the great volcano, Mayon, m the soath of the Island of 
Luzon, 15 in eruption He remarks —‘‘I tried the ascent, and 
clim‘sed to about 500) feet, when incandescent stones and ashes 
obliged me to come quickly down I crossed a patch of forest 
—Litsea vertiidlata, Myriea widahana, and Vaccinium abun- 
dant—half burnt and covered with ashes The sight was mag- 
niticent, but not much botanical work to be done there, I never 
saw anything hke it as a sublime scene of devastation , ashes 
and stones and smoke everywhere, and a fearful noise like heavy 
artillery all around”) AMyrica vidahana, \t may be remembered, 
was descnbed only about a year ago, from specimens collected 
at this very spot At present it his not been found elsewhere, 
though it probably exists on other volcamic peaks in the island. 


Lub Aledbourne Argus of June UL gives some particalars of the 
eruption of Mount Tarawera, in New Zealand, which was 
briefly reported by telegram [he first news of the outbreak 
was received at Auckland fiom the telegraphist at Rotorua on 
the morning of June 10, He sad —‘* We have all passed a 
fearful mght here The earth has been in a continual quake 
smee mdmght At 2 10am _ there wis a heavy quake and a 
fearful roar, which made every one run out of their houses. A 
grand yet terrible sight for those so near as we were presented 
itself. Mount Tarawera, close to Lake Rotomahana, suddenly 
became an active volcano, belching out fire and Java to a great 
height. The eruption appears to have extended itself to several 
places southward A dense mass of ashes came pouring dowh 
here at 4 a m., accompanied by a suffocating smell as from the 
lower regions, An ummense black cloud, which extended in a 
Ime from Tapeka to Pairoa Mountain, was one continued mass 
of electricity all might, and 15 still the same. The thunder-Hke 
roaring of three or four craters, the stench, and the continual 
quaking of the earth, had the effect of completely frightenmny 
people.” Things became so threatening that the telegraphist 
deemed it prudent to abandon fis post; but he afterwards 
retarned. At Wairos the schoofhouse was fired by the light 
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ning and smothered in mud and stones, and two hotels were 
reduced to ruins. ‘Twenty bodies were recovered. For about 
six miles north of Te Awamutu the whole of the surrounding 
country was covered with blue mud 3 feet deep. It was re- 
ported that all Rotomahana had disappeared. Many natives 
lost their hives; but the exact number is not known. The 
sounds of the explosion were heard at Hamilton, about eighty 
miles distant, early m the morning. They were like great guns 
at sea. The windows of houses m Hamilton were shaken At 
Maketu there was darkness until 10 a.m The earthquakes 
lasted from 2.30 a.m. till 8.15, with very strong lightning and 
earth-currents. Four volcanoes were going at Wairoa, The 
Tikatapu bush has been uprooted. All the country down to 
Tauranga was in total darkness, with thick clouds of sulphurous 
matter and gypsum in the ar. The followmg description of the 
scene was given in a message from Taupo —“ At 3 a.m. a 
terrific report aroused the sleeping inhabitants of Taupo, when 
an immense glare of a pillar-shaped hght was observed to the 
north-north-east A great black cloud hung over this pillar, 
Concave on the under-side, and convex on the upper, whilst 
meteors on all sides shot out from the cloud im every direction, 
shedding an unearthly bluish light Loud reports, accompanied 
by very heavy shocks of earthquake, followed in quick succes- 
sion, and kept on unul 6 o'clock, when the daylight and the 
clouds of ashes rendered the sight invisible At 215 a.m the 
two extinct volcanoes of Ruawha: and Tarawera threw an 
mmmense column of flame and smoke into the heavens, Molten 
Java and hot mud were ramed abroid, while huge rocks and 
masses of fire went up and around 1n all directions. The earth- 
quakes were ternmble Tongariro ts quiet Heavy snow 1s 
falling on the ranges and the cold 1s intense The rumbling 
stl continues at Maketu, and dust 1s still falling The whole 
country 1s covered from 1 tu 6 inches with dust.” 


THE series of anthropoid apes at the Zoological Society’s 
Gardens at the present time 1s well worthy of attention Besides 
“ Sally,” the bald-headed chimpanzee (d athropopithecus calvus), 
which has now been two years in the Regent’s Park, there 1s a 
second chimpanzee of the ordinary species (4 troglodytes), which 
enables these two forms to be compared side by side. A young 
orang (Sta satyrus) has likewise recently arnved, and a white- 
handed gibbon ( //ylotates lar), from Malacca, deposited by Mr. 
Dudley Hervey, Resident Councillor of the Straits Settlements, 
exemplifies the third type of the highest division of the Quadru 
mana. It is much to be wished that the long-talked-of plan of 
building a new compartment by the side of the existing monkey- 
house for the Anthropoids could be carned out. At present 
these highly interesting animals are not very conveniently lodged 
along with the sloths and ant-eaters, on the other side of the 
Gardens. 


Tue half-yearly general meeting of the Scottish Meteorological 
Society will be held to-day, when the following papers will be 
read -—‘' The Extent of the Areas of the different Mean Annual 
Rasnfalis over the Globe,” by Mr. John Murray , ‘‘ On the Tem- 
perature of the Water in the Firth of Clyde and connected 
Lochs,” by Dr. Hagh Robert Mill, F.R S E 


Mx. Franx E. BEDDARD, Prosector of the Zoological Society, 
has been appointed Lecturer on Biology at Guy’s Hospital. 


ACCORDING to the programme of the approaching celebration 
of the sooth anniversary of the foundation of Heidelberg Uni- 
versity, a grand historical procession designed and to be per. 
sonally directed by Prof. Carl Hoff, of the Karlsruhe School of 
Art, will march through the town on August 6, starting at 
ga.m More than 900 persons with 300 horses and 14 state 
coaches will take part in the procession, which is to give a pic- 
torial representation of the five centuries which have succeeded 


NATURE 
a, 


[Fudy 22, 8G: 


the foundation of the University, and to comprise the following: 
groups :—(a) Founding of the University by Elector Ruprecht I, 

1386; (4) public entry of Frederich the Conqueror after the 

battle of Seckenheim, 1462; {c) nurture of science and att by 

Elector Otto Heinrich, 1556-59 ; (¢) life among the people of 
the Merry Palatinate at the end of the 16th century ; procession 

illustrating the vintage of the Palatinate; (¢) entry of the 

Elector Fredernck V. with his consort, Elizabeth of England, 

June 17, 1613 ; (/) Bohemian Embassy, 1619; (g) time of the 

Thirty Years’ War (1618-48), and of the War of the Orleans 

Succession (1688-97) ; (4) Elector Karl Ludwig, with retinue, 

1632-80, (%) time of the Elector Karl Philipp, 1716-42: hunt- 

ing cavalcade ; (4) Elector Karl Theodor, 1742-99 ; (/) Restora- 

tion of the University by Karl Friedrich of Baden, 1803: the 

students of the nineteenth century ; (7) the Burschenschaften ; 
(#) the Corps ; (0) the new German Empire. Judging by the ar- 

rangements now nearly completed, the procession may be expected 

to surpass all previous exhibitions of the kind in the splendour of 
its equipage and the historical truth of its representation, 

which will be carried into even its minutest details, For the 

sake of a proper view of the procession, stands are to bé erected at 

all convenient points along the line of the procession, and the sale 
of tickets for the numbered seats of the stands has already begun. 

A plan of the procession, issued by the firm Koester, Heidelberg, 

(price 20 Pfennige) shows the arrangement of the stands, with 

the prices of the various seats, and gives information respecting 
hotel accommodation, &c A very considerable number of 
lodgings, we learn, have already been engaged by strangers 
intending to be present at the ceremonies connected with the 

celebration All intending visitors who have not yet secured 
accommodation in respect of board and lodging are invited to 
make early application to the Commission specially appointed 
for the negotiation of such business—Wohnungs Commussion, 

Rathhaus, Heidelberg. Beds are still to be had at the moderate 

price of 15 marks for the whole term of the celebration, while 
hotel-keepers, &c , have publicly engaged to keep their prices 
within strictly reasonable limits 


At the Conference of the Colonial and Indian Exhibition, 
held on the 3oth ult., Prof. Fream read a paper on ‘* Colonial 
Forestry,” dealing with the present condition of forestry in the 
larger colomes, In Canada there 1s need of conservation and 
of tree-planting, and everything now seems ripe for the esta- 
bhshment of a department of forest conservancy m_ the 
Dommion. In New South Wales such a department 1s at work 
under the Ministry of Mines, in Victoria a considerable area 1s 
reserved, but even this 15 not commensurate with the demand 
for timber for industrial purposes. In South Australia, Queens- 
land, and New Zealand, efficient forestry departments exist. In 
Austraha and the Cape Colony, English forest trees are bewng 
successfully cultivated, and ‘‘in all the colomes the reckless 
waste and wanton destruction of former days have given place 
to wise systems of conservancy, such as are worthy of a tree- 
loving people ” 

A SERIES of photographic views from a balloon has been 
taken by M. Nadar, of Paris, whose father, twenty-five years 
ago, was the first to attempt photographing from a balloon, 
with only partial success. The stereotype plates of the views 
taken were presented to the Academy of Sciences at their 
meeting on July 12. 

SEVERAL attempts have lately been made by the Marquis of 
Lore to transmit hve whitefish (Coregonus aléus), which have 
been reared by the National Fish Culture Association, to the 
Isle of Mull, where his lordship 1s endeavouring to acclimatinp 
this valuable American species. After several futile attempts 
two consignments of them have reached their destination is 
safety. Great difficulty attends the operation of removing white 
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frodsone place to another. The best carrier for removing 
obey ordinary carboy filled to the top with water. Not 


tigre than fifty specimens of yearling fish should be placed in 
cud carries’ The autumn is the best time for transmitting them. 


We are informed by Mr. W. August Carter, of the Colonial 
and Indian Exhibition Fisheries Section, that a large speci- 
men of a smooth hound, recently imported into the aquarium 
of the Exlubition from Bnghton, gave birth last week 
to ten young ones, this species being viviparous. She 
did not deliver them simultaneously, but two at a time, 
at intervals of about twenty hours, occupying six days in 
yielding the entire number. All the young on appearing were 
perfectly formed, and resembled in every respect their matured 
congeners with the exception of the colour of the upper portion 
of the body and fins, which was white throughout instead of 
grey. Unfortunately nme expired shortly after «birth, lacking 
the conditions necessary to their existence, such as deep water, 
where in their natural state they always repair for six months 
during their alevin stage. The remaining fish was devoured by 
its parent, which is in excellent condition and moves actively 
around the tank 


From the report of the Stockholm Observatory for the last 
year, we learn that during the year Prof Gyldén continued the 
calculations for the development of certain theories respecting the 
chief planets, and that they are so far advanced as to already 
embrace the terms of the first and s:cond orders im relation to 
the masses pertaming to the theory for the system Jupiter-Saturn- 
Uranus. The Astronomer-Royal also continued his lectures on 
theoretical astronomy, chiefly supported by King Oscar, which 
were attended by several eminent foreign astronomers, Several 
well-known astronomers from Russia and Germany have also 
pursued their studies at the observatory during the year, two of 
whom, Drs Shdanow and Harzer, of Pulkowa, having, as the 
result of the same, published important papers on the astro- 
nomucal theory of perturbation Three more parts of the work, 
‘* Astronomical Observations and Researches at the Stockholm 
Observatory,” were issued during the year. 


BEForE adjourning this summer the Swedish Parhament 
granted a sum of 325/ towards the continuation of the Acta 
Mathematica during the ensuing financial year 1886-87 


We have received Nos 45-47 of the first part, 34-36 of the 
second part, of the well-known and valuable ‘* Encyclopzedia of 
Natural Sciences,” now 1n course of publication by the house of 
Eduard Trewendt, of Breslau The three numbers of the first 
part include the seventeenth number of the ‘‘ Manual of Botany,” 
containing the beginning of an important note by Prof Oscar 
Drude, of Dresden, on *‘ The Systematic and Geographical Ar- 
rangement of the Phanerogams,” illustrated with finely executed 
drawings by the author, and a map. The two other numbers 
belong to the ‘‘ Alphabetical Manual of Zoology, Anthropology, 
and Ethnology,” advancing that work from “Kalunda” to 
“ Landrace.” Nos. 34 and 36 of the second part carry on 
the “ Alphabetical Manual of Chemistry” from * Essigsaure ” 
to “Furfurangruppe.” Of special interest 1s the excellent 
work by Dr. R. Nietzki, of Basel, on ‘* Organic Colouring Mate 
rials.” The 35th number, again, brings us nearer to the conclusion 
of the ‘‘ Alphabetical Manual of Mineralogy, Geology, and Palz- 
ontology,” containing, as it does, palseontological contributions 
by Dr. Fr, Rotles—Trias System, Birds, Wanderings of Plants 
and Animals in the Course of Geological Epochs, Mollusks, and 
Worms, as also mineralogical contributions by the Editor. 
The few articles that still remain to be wnitten on geology, inter- 
ripted by the sudden death of Prof. von Lasanlx, will be taken 
“tp by Prof, Heernes, of Graz, so that this “ Handworterbuch” 
WO he-couipiated in the course of this summer. 
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Tue Prince of Monaco has left Lorinet with his yacht 
Hirondelle to prosecute the series of marine observations begun 
last year, The cruise will be made between Cape Finisterre 
and the English southern coa-t. Five hundred tubes have been 
prepared, and will be thrown on the sea. They will carry 
printed forms of the same kind described on a former occasion, 
Dredgings and thermometric readings will be made on the bottom 
of the sea. 


THE admmiustration of the Jardin des Plantes of Paris has 
orgamsed an exhibition of the objects collected on the Congo by 
M. Savorgnan de Brazza. 


THe Franco-Algerian telegraph system 1s being completed to 
Biskra, but the communication between Biskra and Tugurth 
and Dabila oasis, situated at a great distance to the south, 13 
kept up by means of the optical telegraph, the sun being utilised 
in daytime, and at night electricity. The optical system will be 
always kept in operation, as it 1s apprehended that nomads 


might cut the wires. 


THE Kazan Society of Naturalists has issued the fourteenth 
volume of their Memoirs (T7rudy), which contains a very inter- 
esting paper, by MM Stuckenberg and Vysotski, on the Stone 
Age at Kazan The commencement of a museum of Stone 
Age implements at Kazan was made in 1877, and now it already 
has a first-rate collection, both in the number and vanety o 
Implements, and M Zausailoff 1s publishing a beautiful atlas of 
drawings representing them The paper of MM. Stuckenberg 
and Vysotski contains most interesting details as to the places 
where remains of man we-e found, illustrated by three maps. 
Three different terraces are seen in the valley of the Volga. The 
upper terrace, rising 50 to 150 feet above the second, consists of 
yellow-brownish sandy clay, covering layers of sand. It con- 
tains remains of mammoths and other extinct mammals. The 
second terrace 1s much more recent ; and it is on its surface, as 
well as on the slopes of the former, and sometimes on the sur- 
face of the third terrace, that the stone implements are found 
The third terrace, which 1s still inundated by the Volga, was 
probably almost covered by its waters durmg the Stone Age. 
All implements found are Neolithic, that 1s, they belong to 
what we should ‘call the lacustrine period. As to the imple- 
ments themselves, many of which are figured on the sixteen 
plates which accompany the paper, they have mostly been made 
of the local flint onginating from the Permian deposits. A 
few are made of the Eocene sandstone which extends to the 
south of the Kazan Government; and, finally, boulders of 
granite, diorite, gneiss, quartzite, and s> on, have also been used 
for the fabrication of some of the hammers, Broken pottery, 
together with bones of horses, oxen, and pigs, accompany the 
stone implements. 


M. PALMIERI, the director of the Vesuvian Observatory, has 
succeeded in exhibiting the negative electricity developed when 
steam 1s condensed by cold, and positive electricity liberated 
when evaporation takes place. A platinum shell is placed in 
communication with one of the plates of a condenser. The 
golden leaf is separated when a piece of ice 1s placed in the shell, 
and also when it 2s full of water if exposed to the rays of the 
sun. The electricity has been proved positive in the first instanee, 
and negative in the second. 


DuRInc the last few weeks great tracts of the fertile island of 
Seeland, in Denmark, have been devastated by maybugs, whole 
fields and meadows having been laid quite bare. Last year the 
damage done was very great, but this year it is far worse, being 
estimated at some 25,000/, The distress among farmers is in 
consequence very great, 

A MIRAGE was observed at Algiers prior to the outbreak of she 
destractive thunderstorm which broke over the city on the 7th 
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inst. Cape Matifan appeared from Algiers close at hand with a | 
sharply cut rock of granite at its extremty. The temperature | 
was 43°°2 C. in the shade, showing that the air above the sea | 
was very hot, and that the explanation of the phenomenon 1s to 
be found in the same causes as those determining a mirage in 
the Sahara. The lowering of the temperature was very rapid, 
falling as much as 2°C. at Bouzareah Observatory The 7th 
inst. was the hottest day that has yet been felt there this season 
Lightning struck the Government barrack at Mustapha, and 
ignited piles of hay, inflictins damage to the extent of 4000/. 


THE additions to the Zoological Society's Gardens during the 
past week include a Rhesus Monkey (Afacacus rhesus) from 
India, presented by Mr F W = Steward, a Ring-tailed Lemur 
{Lemur catta) from Madagascar, presented by Mrs. Collcutt ; | 
six Prairie Marmots (Cynamys ludovictanus) from North America, 
presented by Mr F J Thompson, two Common Foxes (Cams 
wipes) from Russia, presented by Mr. Harrson Cnpps, 
FRCP , a Common Rhea (Aka am ricana) from South 
America, presented by Mr J W_ Bell, four Red-belhed | 
Squirrels (Sezwras vartegatus) from Trimdad, presented by Mr 
R J Lichmere Guppy, two Peba Armadillos (7atwsta feba) 
from South America, prevented by Mr J Clements , a Greater 
Blach-bached Gull (/arus marinus), British, presented by Mr. 
Henry Stevens, VID, twenty-four Sand- Lizards (Lacerta agil), 
a Slowworm (daguzs fragilis), a Common Snake (7repidonvtus 
nairix) from Germany, presented by Mr S Schaefer, two 
Sarus Cranes (Grus anteons) from North Indi, exzht Luropean 
Tree Frogs (pla arborca) from Germany, purchased, twa 
Long-fronted Gerbilles (Gerd as dongifr -ns\, an Lthot s Pheasant 
{Phastanvs ellots), a Bronze winged Dove (PA ip5 chalcofptera), 
a Barred shouldered Dove (Geute%a Auneriziis), bred in the 
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OUR ASTRONOVICAEL COLUMN 


SCHULHOF'S RESFARCHFS ON THE Orutr or Court 1873 
VIL. (CoGuti—WIsnkcKe; ~The clements of Camct 1873 
VIL bear a certain resemblance to those of Comet 18187, which 
was observed by Pons Prof Weis aserts the rlentity of thes 
two comets, and adopts sixty two yeirs ws the must probable 
value of the period ofrevolution Inthe Balitea Actroname str, 
tome inp. 125.e sey M Lo Schudhof hay published 2 most | 
exhaustive discussion of the orbit of Comet 1873 VIL, an tlh 
gone into the question of its possible identity with 15187, 1 
well as with 1457 I (the observations of which by Toscanclhli 
have recently been discussed by Prof Celoria) in a moot 
thorough nianner. [he opinion which he expresses, with some 
reserve, as the result of his investigations, ls fhat the Comcis 
1873 VII. and 1818 1 are distinct bodies with a short perod of 
revolution, having a common origin [he Comet 1457 Is 
probably rdent-cal with 1873 VIL, butat ts also posuble that 
the two comets, 1873 VIT and 181810 are fragments of 14571, 
which must hate been a much more consp cuons object than 
either of them, to have been secn by Tu-canell: and by the 
Chinese with the naked eye 
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the sun being, on the average, much le 4 spotted than the other, 
causing an apparent sbort period in the vanation of the spotted 
area, of about a synodic rotation of the sun in duration The 
month tn which the mean daily nwnber of sunspots was least 
wes February; that in which it was most was March, An 
exceedingly fine group was observed on May 8 

Prominences have shown fewer fluctuations in ther numbers , 

and size, but have been fully one fourth less numerous on the ' 


average than in 1835 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 FULY 25-31 


( FOR the reckoning of time the civil day, commencing gt 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 
At Greenwich on Fuly 25 
Sun rises, 4h. 35m. 3; souths, 12h, 6m. 14°68. ; 
decl. on meridian, 19° 38’ N,; Sidereal 
16h. 11m 
Moon (one day after Last Quarter) rises, 23h. 35m.* F souths, 
6h 39m , sets, 13h. 54m , decl. on meridian, 11° 23° N, 





sets, 19h. 59m, 3 
Time at 


Planet Rises Souths Sets Dec! on meridian 
m hom hm ° 
Mercury 6 50 13 46 .. 20 42 16 6N. 
Venus I 37 946 .. 1755 22 32 N. 
Mars 10 59 16 35 .. 22 ut 5 18S. 
| Jupiter . 9 47 1554 . 22 1 0 32 N. 
Saturn 2 43 10 51 18 59 a2 15N. 


* Indicates that the nsing us that of the preceding evening, 


O cultations of Stars by the Afoon (visible at Greenwich) 


Corre: ing 


angles from ver- 


July Star Mag Disap Reap ‘tex to right for 
inverted tmage 
h m h m é 0 
27 85 Tauri 6 0 4 o 49 gO 224 
27 o fan 5 3 6 3 43 10 297 
27 o! Tauri 54 3 23 near approach 334 — 
July h 
25 5 Mercury at greatest distance from the Sun, 
28 22 Vents in conjunction with and 0” 6’ south 
of # Geminorum 
28 23 Venus in conjunction with and 3° 46’ north 
of the Moon 
bastable Stars 
Star RA Decl 
h m ah oy h m 
U Cepha . 0522 81 16N — fuly 28, 22 5¢ m 
Algol 3 08 .4031N »» 28, 0 47 mm 
99 30, 22 36 me 
8 Libree 14 549 8 4%. yy Bt, 21 22 m 
R Scaiput 16109 22 405 yy Ble 
U Ophiuchi 17 108 1 20N 1» 27, 23 52 
W Sazttara 17578 29 35% » 20, 0 OM 
B Lyre 18459 33 14N vy 20, 2 O My 
9 Aguile Ig 467 0 43N » 25 0 OM 
8 Cepher 22249 $7 SON. »y «25, 28 30 AL 


Afagn fi smasirnio, vm minum, ag second vy minimum 


Aleteor Showers 
‘The prnupid shower ss that of the Ayuarr’s, maximum 
july 28, radiant R A 340", Decl 13° S 0 Other showers are as 
follows — Whe ctaedromedes (1), RiA, 8’, Decl 36° N 3 near 
x Perse, R A 32’, Ded 53° N , near B Urve Myorns, R.A. 
165°, Decl 53° N , ani ncar the Pole, R A 300°, Decl. 87° N. 
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ON LAYING THE DUST IN MINES 


ies Lpip3r recently contribute | to the South Wales Institute 
of unzineers,! Mr Archibald Hoot, the Presrlent, says :— 
“ft was probably first suy ested by Itaraday and Lyell about 
the year 1845 that coal-dust was in some way mflammable. 
This wlea was subsequently set forth by several French 
enincers, but all that way done previous to the year 1875 bears 
the same relation to subsequent demonstrations as the steam 
engine of Hero of Alexandria bears ta the steam-engme of the 
nineteenth century ” 
Asa ye 
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it cannot surely be urged that the period o 
wince elapsed has been too long wherein to 
of previously existing chimeras, and to int 
new and different order of ideas. Doubt 


an ta tha meacent hae heen nendiinnale ace 


rd 


1 On the Waterng of Dusty Mines.” The South Wales Institate of 
Engineers, March 18, 1886. 
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simflacty constituted bodies in France and Germany, all of which 
have been called into existence and have completed their labours 
within the period named, Indeed, scarcely had the ink with 
which the English Report was written been when the Home 
“)Gice untroduced a new Mines’ Regulation Bull which provides, 
amongat other things, that ‘' /# all dry and dusty m-nes the arr- 
cwass and travelling roads ase to be kept clear of dust OR well 
watered, and a shot +s not to be fired until the place and that near 
¢ ds cleare lof dust and then well watered” (“Mining Journal” ), 

The crudeness of the idea embodied in the first alternative, 
which appears to contemplate the possibility of removing the 
dust from roadways and airways without the simultaneous use of 
water, reminds one of an incident of the interview between 
Christian and the Interpreter (‘‘ Pilgrim’s Progress ”) :— 

‘Then he took him by the hand and led him intoa very large 
parlour that was full of dust because never swept , the which, 
after he had reviewed 1t a little while, the Interpreter called for 
a man to sweep. Now when he began to sweep the dust began 
go abundantly to fly about that Christian had almost therewith 
been choked Then said the Interpreter to a damsel that stood 
by, ‘Bring hither water and sprinkle the room,’ the which, when 
she had done, it was swept and cleansed with pleasure.” 

It bas all the appearance of being a compromise between effi- 
ciency on the one hand and ignorance or prejudice on the other, 
and duaely resembles, in this respect, the first General Rule of the 
Act for the Regulation and Inspection of Mines, 1860 (23 and 24 
Vic., cap. 151), according to which a mine was required to be ven- 
tilated only in such a way as to be safe sds ordinary cticum- 
stances. But just as these qualifying words were found to be a 
cloak for all kinds of inefficiency im the matter of ventijation, and 
had to be ultimately expunged after a twelve year’ trial, so we 
venture to predict will this other unscientific alternative, if passed 
into law, cause endless trouble and disaster, and require to be 
similarly dealt with at some future tame 

To lay the dust suffiuiently well to prevent the spread of an 
explosion requires a much smaller quantity of water than appear 
to be canecally supposed 

This has been stated more or Jess duectly several times in 
descnbing the results of cvoal-dust experiments, but it was 
very Clearly brought out in the examination of the workings of 
Pochin Colhery, in Monmouthshire, after the great explosion in 
November 1884 The flaw whichin that case had all but filled 
the mine, and had penetrated into the remotest parts of three 
districts of workings ventilated by separate air-currents, was found 
to have been arrested by a sliusht dampness on onc of the roadways 
leading to several working places A cash conveying water from 
a dip place to a point more convenient to the pumps was hauled 
along this roadway four times every twenty-four hours, and it was 
stated by the manager of the colliery at the tame that the dampness 
in question was due simply to accidental leakages from this cask 
and not to any intentional application of water for the purpose of 
laying the dust At the inquest on Mardy explosion also, in 
January last, it was pomted out that a sumilar accidental or irre- 

war system of watering appeared to have stopped the flame in 
our different directions, and to have saved the hives of many of 
the workmen ( Mestern Mazi, January 21, 1886). 

Systematic watering with the avowed object of preventing the 
spread of explo ions has hitherto been practised in very few col- 
henes in this country. Liwynypia Colliery 1a the Rhondda 
Valley 1s a notable exception. Soon after the earhtest coal-dust 
experiments had been made there in 1875 the intelligent pro- 
prietors and manager constructed a number of water-tanks on 
wheels, each provided with a perforated pipe at the back like 
an ordinary watering cart Some of these were intended 
to be ce . horses along the less frequented roadways, others 
to be attached to the trains of waggons which are drawn along 
the underground railways by means of wire ropes actuated by 
engine-power. The result of watermg by this means was satia- 
factory and remarkable. The whole mine became cooler and 
more pleasant to live in. The dust, as such, disappeared not only 
from the floor of the roadways but also from the tmbers and 
from the ledges formed by the irregular projections in the side- 

, and became consolidated intoa firm, compact, and slightly 
humid mass under foot. 

n ther first arrival in this country in 1880, MM. Pernolet and 
Aguillon, who were sent by the Commussion du Grisou to study 
he state of the Englwh mines, expressed the opinion then gener- 

deld, that watering the floor of a dry mine would leave 
amplg hes of dust on the timbers and side-walls to on 
ad ence begun. But after seeing the actual results in 
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Liwynypia Colliery with their own eyes they altered their views 
considerably, as will appear from the following extract from their 
Report, which describes this incident of their visit 

** Ainst, 2 Liwynypra, ott les chanters se développent jusqula 
1500 midtres du putts, e* of Pextraction est de 550 tonnes par jour 
avec un seul poste, 11 suffit pir jour de 5 wagons a’une capacilé 
d'un demi-mitre cub-, soit de 4 500m, dcau Nous avons es 
constater que les galerie. Earent partout ties propres et Vatmosph 
bres dpurde, bien que celle mine passat auparavant pour une de 
cells ott Vatmosphere Hait le plus chargée et le botsage le plus 
recouvert de porssteres”) 

About a year and a half ago the Home Office began unex- 
pectedly to prosecute the managers of a few widely separated 
mines in different parts of the country for firmng blasting shots 
while the men ordinarily employed were underground. The 
practice of blasting under these conditions had been going on un- 
challenged ever since the passing of the Coal Mines’ Regulation 
Act, 1872, and it was with a feeling somewhat akin to conster- 
nation that the colliery owners viewed the new reading then for 
the first time scnously sought to be attached to part of one of the 
Geneial Rules ‘lhe manager of the Standard Steam Coal Colliery 
in South Wales was selected out of hundreds of others in the same 
predicament, and a prosecution against hum was . 
colhery owners of the district rallied round the Monmouthshire 
and South Wales Collienes’ As ociation, and undertook the 
defence Happily, however, for the ends of justice, as well 
perhaps as for the cause of science, the case soon became involved 
in a whirlpool of Jegal formalities from which, as far as present 
appestatiecs O, it Ishittle hkely to escape until after the passing 
of the new Mines’ Bill 

During the earlier stages of this prosecution the representatives 
and advisers of the owners met the Inspector of Mines for the 
district (the late Mr 1 1 Wales) and asked him to represent to- 
the Home Office that they were prepared immediately to submit to 
a ncw rule compelling them to water their mines systematically if 
the objectionable interpretation of the shot-firmg mile were with- 
drawn At the same time they expressed the opmion that the 
rulc they were themselves proposing would afford a real protec- 
lion to the lives of the miners, and that the one they desired to be 
superseded had been founded upon a misapprehension of the true 
causes of explosions ‘Ihis intelligent proposal was, however, 
allowed to fall to the ground, and the Juggernaut of office rolled 
on ats ponderous and relentless course. 

Where gh tanks on wheels are difficult or expensive to 
manipulate, they may be advantageously replaced by a system of 
pipes bringing water from the surface, or from a reservoir at a 
convenient height in the shaft, and distributing it at different 
points of the workings, in the form of a fine spray. This 
arrangement ha» been successfully applied both at Liwynypia and 
Standard Collieries. At the latter colliery the pressure of water 
at the bottom of the shaft is regulated to fifty pounds on the 
square inch The water pipes, which are one inch and a half 
in diameter, lic on the floor at one side of the roadway, or are 
supported on timber as the case may be. At distances of fifty 
yards apart upright branch pipes rise vertically from the main to 
a height of about four feet, each provided with a leaden plug 
with one minute hole. ‘Lhe jets of water are directed horizontally 
across the roadway, and the spray 1s carried along in the aur- 
current, morsteniny the floor, more or less, all the way from one 
jet to the next The cost of first establishment 1s stated to be 
about 5% per hundred yards, and the cost of maintenance 
to he almost #2/ 

If the dew-point of the air entering a mine were by any 
simple means raised to the normal temperature of the strata 
mm which the workings are situated, it 1s obvious that no sys- 
tem of watering would be necessary, and that any desirable 
degree of dampness could be maintamed in the roadways, 
The ony objection to this method 1s, that it would necessitate 
raising the general temperature of all dry mines. 

A slight dampness, such as that which prevails in shallow 
munes at all times, 18 sufficient to lay the dust effectually ; and 
it 1s highly probable that, so soon as anything ap i 
condition is maintained also m deep mines, we have 
the very last of ‘‘ Great Colliery Explosions,” 


W. Galloway 


I Pp, afz, § Rxnloitation et R lementati des Mina Gewsow = 
grave, en Angleterre et on Alec “Hupecet da Mlioton fait Pe 
Propres b prévenir ies explosions 


miss.on chargée de Pétude des mo 
de grisou dans les Houiliéves, per MM A Perolet a L. Aguilien, 


« Angleterre.” Pane, 1883. 


280 


NATURE: 


[yady 22; 9804 





THE SUN AND STARS! 
IX, 


[®t us consider the case, then, on the supposition of small 

masses of matter. Where are we to find them? The 
answer is easy ;-—in those small meteoric masses which an ever- 
seeroemng mass of evidence tends to show occupy all the realms 


space, 

In connection with this, perhaps I may be permitted to quote 
the following from one of my Mancheer Lectures ” :-— : 

** There is one point to which I think I may be permitted to 
draw your attention, although at present it rests merely upon an 
unindorsed observation of my own. I thought it would be 
worth while to try what would happen if I inclosed ne of 
meteorites, taken at random, m a tube from which I subse- 
quently exhausted the air by a pump. After the pumping had 
gone on for some considerable time, of course we got an 

proach to a vacuum ; and Arrangements were made by means 
of which an electric spark could pass along this apparent 
vacuum, and give us the spectra of the gases evolyed from the 
meteorites. ‘I'aking those precautions which are generally sup- 


posed to give us a spark of low tem ure, and passing the 
current, we got a luminous effect which, on being analysed by 


the spectroscope, gave us that same spectrum of hydrocarbon 
which Mr. Huggins, Donati, and others have made us perfectly 
famhar with as the spectrum of the head of a comet. There, 
then, we get the atmosphere of meteorites, not necerearily car- 
bonaceous meteorites, but meteontes taken at random ; and this 
atmosphere 1s exactly what we get in the head of a comet. 

‘* Now let me go one step further ; and to take that step with 
advantage, allow me to refer to another point, , . . that whereas 
Schiaparell: has connected meteorites and falling stars with 
comets, Profs Tait and Thomson, on the other hand, have con- 
nected comets with nebulz, both of them being, according to 
tho e physicists, clouds of stones. Now how has one to carry 
these spectroscopic observations into the region of the nebulz ? 
A Leyden jar was included in the circuit, and we had what 1s 
generally supposed to be an electric current giving us a very 
much higher temperature than we had before What, then, was 
the spectram? The spectrum, so far as the known lines were 
concerned, was the spectrum which we get from the nebulz ; 
for the hydrocarbon * spectrum, which we get from the atmo- 
sphenc meteorites at a low temperature, was replaced by the 
spectrum of hydrogen, the spectram of hydrogen coming, of 
course, from the decomposition of the hydrocarbon, with the 
curious, but at present unexplained, fact that we got the spec- 
trum mdications of hydrogen without indications of carbon. In 
my laboratory work I have com: acrow other curions cases in 
which compound vapours, when dissociated, only gave us one 
spectrum at a time—by which I mean that in a vapour consist- 
ing of two well-known substances, under one condition we only 
get the trum of one substance, and under another condition 
we get the spectrum of the other substance alone ; so 1n others, 
again, of both combined. The evidence seems, therefore — 
though I do not profess to k with certainty—entirely im 
favour of the ideas of Sir William Thomson and Prof. Tait on 
the one hand, and of Schiaparell on the other.” 

[ have given the above extract to show that a mass of meteor- 
ites at a temperature higher than that found to exist in a comet's 
head could give us the hydrogen spectrum which was discovered 
with such nchness in the ova, which is represented m the 
spectra of most nebulz, and which remained in the spectra of the 

‘ova after all the other lines had gone. 

These acura apie t reeks a to re 
iar se tio we accept the bright line observed in the star 

r. Copeland and others to be veritably the chief nebula live. 

This line brightened relatively with each decrease in the 
oy of the hydrogen lines. Os December 8, 1876, it was 

uch fainter than F, while by March 2, 1877, F wat a mere 
ghost by the side of 1t. Os any probable ee the ten 
perature must have been higher at the former date. 

Now it is well known that within certaim limits the lines in 
the spéctram of a compound body get brighter with decrease of 
temperature, because at the higher one the compound almost 
entirely ceases to exist as such, and we get the lines of its con- 
stituents. It is a fair theory then to suggest that the famous 

1 A Course of Lectures to Working Men delivered by J. Norman Lockyer 
F.R.S., at the Maseum of Practical Geology Revised from shorthand 


notes, Ps 
3 Phe Lectares from which I am voting were delivered many years ago, 
iscfera thee apectruta wea recognised to beisog 10 carbon. aera 


nebula line may belong to a com 
alone further 
question contains hydrogen as one of its constituents. ~- 

At present we know very little indeed about these new stass. 


pound, Nay the fact as t stands 
points to the possibility that the ccansane in 


The star which appeared last year in the nebula in Andromeda 
1s, Hf possible, still more difficult to understand, because, although 
it was so near the centre of the nebula in apparent position, we 
do not know that it was near the nebula locally, or whether it 
was simply in the line of sight. Therefore the views with 
to that star are much complicated by the fact that it 1s uncertain 
whether it was associated with a nebula. 1¢ may have had 
to do with st. I have received this morning from Pars a photo- 
graph taken bythe Brothers Henry, who are working now at the 
aris Observatory, recording the very interesting discovery that 
apparently growing out of the side of one of the stars of the 
iades is @ real nebula. Those of you who remember the 
phot s of the corona during different eclipses will imagine 
that there may be some connection between this star and the 
nebula. Now it seems certain that there is some 
connection between this star and the nebula, and it may be that, 
an fact, what we call nebula in this case is a very considerable 
expansion of the star’s coronal atmosphere So obvious is that 
suggestion, that I spent Jast night in trying to observe its spec- 
tram. The fog was too much for me, but still, although there was 
very little light, it did look very much as if there were yeni a 
lines in the bright part of the spectrum of the star. And if t 
is so, it will not only show you the possible connection of the 
nebula in Andromeda with the new star in Andromeda, but it 
also shows you the importance of the question of area which I 
brought before you in the previous part of the lecture, if the 
bright lines we got are due, not to the star itself, but to the 
incandescent area which surrounds it. 

Finally, then, with regard to the new stars generally. That 
they are stars in our sense is, I think, quite impossible. Some 
of them, you know, lose their bnlhancy in a very few weeks. 
Now we know that any body hhe the star which we are most 
famihar with—our sun—if ever it got to a sufficient degree of 
temperature to increase its light ten or twenty times, would not 
lose its temperature in ten or twenty days, or ten or twenty years, 
or ten or twenty thousand years, so that the more rapidly any of 
these bodies cool down, the Jess likely is it that the bodies which 
cool down have any considerable mass 

So obvious was that that on the appearance of the star in 1866 
I made the suggestion, as I have said, that the body which 
gave us this hght might be quite close to us Well that was 
negatived, It was found that ist was not—that it was at a stellar 
distance—that tt was no more possible to tell its distance than 
it was that of an ordinary star. 

We are driven then to the conclusion that, as we must account 
for a tremendous increase of light, and we hnow that this light 
was produced at a very great distance, and that one very large 
mass cannot be in question, we must distribute the light among 
a great many masses~—the idea of a collision between two stars 
must give way to the idea of some action of a meteor-swarm in 
the case of a star already existing, like T Coronz, and of a 
collision between two meteor-swarms in the ca-c of a new one 
like that of 1876; that seems a possible explanation of a great 
many of these ‘‘ stars "—the components of meteor-streams driven 
to incandescence supplying that light in consequence of the in- 
numerable multitude of their components, the light dying out 

quickly because these innumerable components are small 
pal far apart. 


The next order of variable stars to which I shall refer you is 
very well represented by 8 Lyre, The curious point about this 
ater is that ft has a double minrmum. Another star, 9 A 
with a bright line spectrum, 18 also remarkable from the tact 


that 1ts maximum varies in the same sort of wa 

In this star we get a number of differences. i you start from 
the maximym of the star you find it of three-and-a-quarter 
nitude. It then in three-and a half goes down to f » 


a-quarter. It then goes A oa that hea = ppb it gets 
back again to its origina ancy. It then g 

but ‘ieee not stop th it did before, but goes half a magnitude 
lower, and then at last it ends ap nence i acaaaas by 

ting up to its original brightness in een 

B Nes, although we cannot explain how it is, we have the fact that 
a curve of that kind is associated with a t line spectrum. In 
@ Argis, one of the most remarkable stars in the heavens, we have 
very much the same conditions. This star isin the southern bem- 
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during twent risiderable line spectrum like B Lyre, bas a period not of thirteen days, but 
Fae iy sade on pest de tell mre whether _ of seventy E hopin a find that the og yas Be at ee eager 
its position with | below a sixth magnitude star, mses u magn 
the surrounding nebass owe bey a othe star? I may | then goes down to the second, and soon. ‘The curve shows & 
pagard y | g 
oe ee a coh ce, if riod of seventy years, the curve being very irregular. 
mhat the curve is only a rough one, But still you see pe : 
‘he soint fairly enough, This is that this star, which has a bright The third sod. ourth classes, so far as we can see, resemble 





Fic 27 Light curve of 4 I yra 


: h ms to it a 
hat of the sun’s spot od, when | 1s in the constellation of the Whale, and what appe 
weer sake crete oe at thee at all. oes { yust a little less than a year 1s aia Pid fe : idl meer 
But when we come to another class, in which we get a large | magnitude, and then in anew eg ty vs 1 = ‘seul o : 
light change sn one period, there 1s onestar, the history of which | tenth magnitude, and then, so far - a ae TT ve gon . 
1s so extraordinary that it 1s quite worth while to throw its light | it 3s invisible. In about another bea ges again m 
curve on the screen. Itis called Mira, or the Marvellous. It visible as a star of the tenth magnitude. then increases its 





Fic. 98 —Light curve of Aira. 


~__. the second magnitude, and begins the story over again. known. Below the tenth magnitude no observations have been 
But sometimes at the maximum its is not quite constant. made, because it is difficult to observe a star under thove 
That is to say, sometimes it goes nearer the first magnitude than conditions. What one knows is that it remsias invisible for about 
the seoond. Vibet eerpe to the light of the star below the 140 days or something like that, and then it beyins its cycle over 
Se iengeitnde it is impossible to say. Whether it follows -~~ 
tore dotted 


y either of the curves in the disgram is not The next diagram iflustrates the last conditions of varishility, 
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the class of stars in which, if you remember, I told you that the 
variability probably did not depend upon the star itself, but 
“pon its surroundings ; and this is the famous star Algol, which 
18 always visible in our latitudes. The history of the hght changes 
of Algol is this, If we take the beginning of a cycle it is a star 


of the second a pre ude. Suddenly in three hours it down 
to the fourth, and then it comes up ‘A another three be Oe 
second, and goes on again for very nearly three days; and thes 

n, and goes on again for 
he diagram shows the exaté 


it goes down again, comes uw 
another three days, and so Pi 





Fras-sgeatight curve of Algol. 


hape of the light curve as it has been determined by Prof. 
Pickering, dividing the light into a thousand parts 





5 


Cc 
Fig 30 -~Plan and section of the orbit of the Compamon of Algol 


_ There is another star very like this—a star which is in 81° N. 
declination, No, 25 in a well-known Catalogue, The difference 


between Algol and this 1s that the rise and fall are a httle more 
rapid Its light 15 feeble for about the same time as the other 
one, but at the bottom the curve 1s flat, by which I mean that, 
instead of going suddenly down and coming suddenly up again, 
It stops at its least luminosity for some litle time. 

Prof. Pickering has shown, 1 think, beyond all reasonable 
doubt that what is happening isthis If we take this diagram to 
represent in plan a nigh star giving out hight, and np, C, D, 
E, F represent also in plan different positions of a dark bod, 
revolving round that central star; and then if you take the 
thing in section, so that the star and its satellite are repre- 
sented as they really are in the plane which joins the earth 
and the star, you will see that in one part of the revolution of 
the dark body it eclipses the light body. Now, a further inves- 
tigation of those conditions in the case of the second star has 
shown that there must be a total eclipse, and therefore Prof. 
Pickering draws the conclasion that in the former case the light 
of the body which revolves round the central one may be con- 
sidered as #t/—that 1s to say, that it isa dark body , but that in 
the case of the star D 25--81° N.—there must be lumin- 
cont from the star which eclipses the other And a very beautiful 
justification of that has recently been noted, because, although 
there is no change in the spectrum of Algol, there 1s a consider- 
able change in the spectrum of that star the bottom curve of which 
1s flat, showing that probably the companion has a large coronal 
atmosphere, and that the light of the central star has to pass 
through it. The light of the composite star practically changes 
from green to red very much as our sunlight would change if it 
had to pass through the atmosphere of another sun like itself 
coming between us. 

I have prepared two or three other notes with regard to those 
special matters touching the sters which depend upon their 
distances, to show you that our sun, after all, 1s a small star— 
that there are several suns in the universe near enough to us to 
have had their distances already determined, which are consider- 
ably more brilliant and more sapere in every way than the 
star which is near us But the clock tells me that I must leave all 


that to some other time, and I now end the course 
: ou have wee 


ou very much for the indulgence that 
listening to what I have been able to tell you with to the 
constitution of our central body, and to the application of the 


knowledge which we have got in that way to an endeavour to 
cull some of the secrets of the physical construction of thope 
suns which are very much farther removed from our 

J. Norman Locuyma 
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Ba SOCIETIES AND ACADEMIES 
‘: LONDON 


cal Boclety, June 26.—Prof W. E Ayrton, F.R.S., 
: ident, in Me hein ae, E. M Langley was elected 
Member of the Society.-The following communications were 
sad :—On certain sources of error in connection with experi- 
eats on torsional vibrations, Mr. Herbert Tomlinson. 
wring a long series of researches on the torstonal elasticity and 
nternal friction of metals, the author has come across the fol- 
wing sources of error 1% connection with torsional vibrations. 
Raeome of the earlier experiments a horizontal brass bar was 
wepended by a wire and oscillated, the times of oscillation 
ing observed by the ordinary lamp, mirror, and scale. The 
soment of inertia was varied by sliding two brass cylinders, 
uspended from the bar by fine wires, backwards and forwards 
Jong it It was then found that under certain conditions the 
mar executed a few vibrations of rapidly decreasing amplitude, 
ame to rest, and then commenced to swing again, the ampli- 
ude increasing to a maximum, again decreasing, and so on. 
“his effect was finally traced to an approach to synchronism 
tween the time of oscillation of the bar and that of the 
mall cylinders about their axes of suspension, the absorption 
* energy being due to these being set in vibration The effect* 
ntirely disappeared upon clamping the cylinders rapidly to the 
mar. On another occasion, however, the old phenomenon re- 
>peared, and after much time spent in investigating it, was 
ound to be duc toa somewhat simular cause, a near approach 
3 synchronism between the periods of torsional and pendulous 
ibrations. If the axis of the wire passed accurately through the 
entre of mass of the vibrator, this would not occur ; and this condi- 
ton it 1s practically impossible to fulfil, Another source of error 
les 10 the fact that, in a wire recently suspended, the torsional 
ibration-period will always be found to be shghtly greater than 
vhen it has been suspended for some time and frequently oscil- 
ted.—On a mode of driving electric tuning-forks, by Prof. S, 
« Thompson It 1s invanably found that the frequency of an 
lectrically maintained fork 1s continually changing. This great 
nconvenience the author beheves to be due to the fact that the 
npulses are given to the prongs at a disadvantageous moment, 
porsan when they are at the extremities of their swings, It 1s 
estrable that the impulse should be given at the middle of the 
wing, and to effect this it 1s suggested that each fork should 
nake and break the circuit of the magnet influencing the other 
me, and it was shown how the electrical connections could be 
nade to effect this m a simple manner —Prof. Silvanus P. 
“hompson then rcad some further notes on the formule of the 
lectro-magnet and of the dynamo. The author pointed out that 
misapprehension of his former paper on this subject had given 
ize to certain critical remarks by Dr. O. Frohlich, to which he 
splied. The author also explained the new form given recently 
y Dr Frohlich to the formula of the electro-magnet, rendering 
much more readily apphcable to the various equations of 





ynamo-machines Formerly the Lamont-Frohhch formula had 
een written— 
m= M Ae 
I+ kx 


there Mf and & are constants, and xc the netising force. D 
rohlich now suggested a formula of the for = * 


x 
e+ x" 

ike 7 Ags Keeet se of m, and where x is either the 
arrent{ or the potential applied to the elect -Magnet 

iacritical wales of the same; the « diacritteal s rire 


cfined by the author in 1884, bej 
1@ state of baltsetatation chike Bie kepada fe wae ee 


lowing the ines laid down by Frohlich in the use of this equa- 


on, showed that the general i 
mamo is necessarily of the fon a | 


v=¥-/y, 
here w is either current or potential, ¥ the “ diacriti 
1 e “di i 
ed pap and ¥ the “ maximal ” + ue of the st Pde 
boon § the value which » would have if the giverl machine 
Tun at the given speed and with the given internal and 


‘ternal resistances, ‘but 
pars he absolute Lerten a age Sones ogee 
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and dependence upon the resistances of the circuit and upon the 
construction of the machine were shown. 
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Linnean Society of New South Wales, April 28.— 
Prof. W. J. Stephens, F.GS, President, mn the chatr.— 
The following ag were read :—On some Lepidoptera from 
the Fly River, New Guinea, by E. Meyrick. Mr. Meyrick’s 
paper contains an account of the Lepidoptera (Heterocera), col- 
ected by the recent New Guinea ce Ca Specimens of 
twenty-five species were met with, of which fifteen appear to be 
new, and are described by Mr. Meyrick. Nearly all-of these 
may be said to be of norma! Indo-Malayan types A few speci- 
mens, from their bad condition, were umdentifiable or unfit for 
description.-—-Catal of the described Coleoptera of Australia, 
part 4, by George Masters, This part contains the names of, 
and references to, all the known species of the famiies— 772x0- 
wa, Eucumide, Elateridu, Cebrioude, Rluipsocerida, Daset- 
Sida’ Malacodermide, Clerida, Lymexylonsdiz, Cupesida, Ptn- 
ide, Cwide, Bostrychide, Tenebrionida, Cistelula, FP; thie, 
Monommatida, M.landrydea, Lagridae, lediiude, Anthiwde, 
Hpi Mordelide, Rhindophoride, Cantharida, and 

demer:de, numbering 1494 species.—Miscellanea Entomo- 

by William Macleay, F.L.S. This 1s the first of a series 
o descriptive of some of the new or rare Coleoptera in 
tha Macleay uscum. The intention of the author 1s to 
accompany these de crphons with a general review of the 
genera or groups dealt with. The present paper 1s a revision of 
Dipkucephaia, to which over twenty new species are 
added.—A revision of the Staphylinidz of Australia, part 1, 
A. Sidney Olliff, Assistant Zoologist, Australian Museum 
¢ object of this paper 1s to furnish entomologists with descrip- 
tions of all the Australian Staphylinide at present known, to 
summarise the characters of the genera, and to make known a 
number of new forms This first part contains the sub-family 
Aleochannz, of which the tribes Aleocharina, Gyrophcenina, and 
Gymousina are all represented Among the most remarkable of 
the new forms belonging to the first of these tribes 1s a species 
from New South Wales described under the name Afppiian: 
umrts (gen. ct sp nov ), and characterised by having the basa! 
joints of the antennz enormously dilated on the outer side; the 
second joint being twice as bruad as long, the third equally 
broad, but shorter, the fourth, filth, and sixth shorter and 
gradually decreasing in breadth In faces the species resembles 
a Peloptera.—Notes from the Austrahan Museum, by E. P 
Ramsay, F R.S E., and J Douglas Cgilby Two species cf 
fish are descnbed in thy papcr—JAdyriprisis carneus, from the 
Admiralty Islands, presented to the Australian Museam by Capt. 
Farrell, and Sygwathus parvicefs, from the Clarence River ae 
trict, presented by Mr ‘Temperly, Inspector of Fishenes.—The 
Hon James Norton exhibited a number of fossils (Chaetetes and 
Spirifers) from Black Ulead, a few miles south of Kiama 
Also, specimens of a porphyritic rock from Coolangatta, Shoal- 
haven, with the large crystals present in some, and decomposed 
by weathering 1n others —Mr. W hitelegge exhibited specimens 
of a large species of Nrée//a with the following explanatory note 
‘* A short time ago I found in the Parramatia River a very re- 
markable member of the above genus, It 1» an erect growing 
lant between 3 and 4 feet in height, mostly branching near the 
and giving off some five or six whorls of simple leaves, 
each leaf consisting usually of three cells, sometime of only two 
The stem and leaves (six in number) are usually about Jy of an 
inch in diameter The internodal cells of the stem are usually 
40r §10vhes, but sometimes much longer I have measured 
some of the largest found, and they are from 7 inches up to 
84 long. It 1s highly probable that the cells of thas plant are 
larger than those of any hitherto recorded. There are several 
other features which may not have been noticed m the genus. 
For instance, the leaves can be realily disarticulated from the 
stems without any apparent iury to either. When a cell as 
ruptured the sound produced 1s not unlike that of the bursting of 
the aur-bladders of seaweeds The rotation exhibited in the 
mner nodal cells differs from that of the stem and leaves, inas- 
much as the chlorophyl! granules take part in the general rota- 
tion. The protoplasm in the young leaves, when viewed undec 
the microscope with the edge of the cell in focus, ap asa 
series of elevations and depressions, and with the higher part of 
the cell in focus, these elevations appear as clear spaces sim- 
rounded by small granules. Within the layer of aplagay 
there exist large numbers of spherical clusters of acedle-like 
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orystals, which circulate along the line of d tlon between 
the pell-eap aud the protoplasm.” oe 
PARI» 


Academy of Sciences, July 12.~—M. Jurien de In Gravitre, 
President, in the chair —On the relations that exist between the 
geodetic and geological sciences, by M. Faye. The author's 
remarks are intended to show that the distinction former! 
drawn between these two sciences can no longer be maint : 
Thus in geodesy, for example, the sum of the forces acting on 
the terrestrial globe cannot be considered apart from those in- 
cessantly modi ng its relief. The recent objection regarding 

ermary glaciers is specially dealt with, not from the 
geological standpount, but from that of the attraction exercised by 
night on a pre ia oo navi = of cap Canal at 
, . stisosce ty ¢ question of nocturnal navigati 
which would wally double The capacity of the canal, a 
now been studied exhaustively, and successfully solved by the 
adoption of signal hghts along the route and electric hts on 
board the veasels in transit.—Expennments on waves, espe- 
cially on the diminution of the mean lateral pressures of mie 
lations in canals, by M. A. de Caligny. A series of experiments 
are reported made on a mintatare artificial canal, with the view 
of testing the various actions of translation and -ide prevsure of 
the waves on floating bodies —Reflections on the cntical re- 
marks of M, aROO Ww: which appeared in the Comptes rendus 
of June 28, by M. Hirn. The reference 1s to the author’s last 
experiments on the flow of gases, some of whose conclusions 
are here sustained against Hirn’s objections.—Identity of 
ongin of the fluorescence ZB by reversion, and of the bands 
obtained by Mr Crookes m vacuum, by M Lecoq de Botsbau- 
dran. It is shown that the red band 619 of Mr. Crookes’s 
former spectrum of }ttna 1s due to the same earth as the aathor’s 
band ZA obtained by reversion, and that this band does not 
consequently characterise a new element.—Observations made 
during the cholera epidemic of 1885, by M. A Guérard.— 
This work, by the engineer-in-chief of the Marseilles harbour 
works, traces the progress of the epidemic during the 
years 1884-85, and attributes its virulence pen to the 
contaminated waters of the Iiutle River Huveaune used 
for domestic purposes in the districts which suffered 
most. —~ Observations of the new planet 259 and of the 
comet Brooks III, made at the Observato-y of Nice (Gauner 
equatorial), by M_ Charlois.—Solar obse-vauons during the 
first six months of the year 5886, by M Tacchini These 
observations show a progressive diminution of the phenomenon 
of solar spots, as well as of the solar protuberances.—Qn the 
Peruvian metrical standard, by M. Foerster Admitting the 
authents of this standard, the author asks that accurate deter- 
minations be made of the value in metres of its two lengths, in 
order that all geodetic measurements, old and recent, be re- 
duced to the same unity, that 1s, the international metre. In 
some subsequent remarks the same course was urged by M. 
Wolf.—Note on M. G. A. Hirn’s experiments on the discharge 
of gases through orifices, by M_ Parenty -A new method of 
constructing the screw, by M Trouvé During the course of 
protracted experiments on the application of electricity to the 
opulsion of ships, the author has been led to study the various 
shi of screw now in tse, and to devise another, here de- 
scribed, of far more simple stracture.—~On a physiological condi- 
tion influencing photometric measurements, by M. Aug. Char- 
pentier.-—On the heat of formation of selenhydne acid, by M. 
Ch. Fabre, The three methods here described for measuring 
this heat of formation yield a mean of —9 44 cal. for gaseous 
selenhydric acid.—On new species of asparagine, by M A. 
Piutti. This new substance, recently discovered by the author 
while asmsting at the preparation of asparagine in M. G. 
Parenti’s laboratory, at Sienna, has a rotatory power, as deter- 
mined by Lanrent's great polanmeter, equal to, and with con- 
trary sign to that of ordinary asparagine. The paper elicited 
some remarks by M, Pasteur on the difference in taste of the 
two varieties of asparagine. — ion of a base between 
two acids; special case of the alkaline chromates, by 
M. P. Sabatier. — On the titanates of crystallised 
and strontian, by M. L. Bourgeois. ee 
voted to a study of the crystallised carthy alkaline titanates, 
which are obtemed by the application of the known method— 
fasion of the elements of the salt in the corresponding chloride. 
Action of chlorine on the seleniocyanate of potassium, by M. 
A, Verneuil. From the experiments here 


NATURE 





and Maquenne. 





described, it appeacss 


[Faby 22; 2B8t 
that the action of chlorine on the alkeline selenioeyneab 
greatly from that which it exercises on the co abbr map 
cyanates, Bromine and iodine give rise to C) 
mena. — Transformation of glucose to dextrine, Me Eg 
Grimaux and L. Lefevre. Thet ation here for thi 
first trme is shown to throw some hight on the somewhat obscan 
history of the dextrines.—On the transformation of the amides te 
amines, by M, H. Baubigny.—Isomery of the camphols and.cam 
phors , camphol of valerian, by M Alb, Haller. A ootapatison ¢ 
the properties of this camphol and its derivatives with those of th 
camphol of N’ga and its corresponding derivatives shows comi 
plete age between these two products. In a further com 
munication the author hopes t> show that these two cam 
themselves are also identical with that derived from the notte 
madder —Electrolysis of an ammoniacal solution with the elec 
trodes of carbon, hy M. A Maillot —On an alcoholate of ery 
tallised po'assa, by M. Engel, The body here determined, an 
named “‘alcoholate of potassa,” has the formula— 
KOH + 2(C,H,0). 

On propionic acid, by M. Ad. Renard.—Researches on th 
development of beetroot (continued), general conclusion; b 
M Aimé Girard. —The law of connections apphed to the mors 
phology of the organs of the Mollusks, and especially of Ampulf’: 
lana, by M. E. L. Bouvier —On the presence of Ricuns (Mallo- 
phages) in the quills of birds’ feathers, by M. Trouessart.-# 
On the absorption of carbonic acid by leaves, by MM. Dehériun 

From the experiments here described it is 
shown (1) that the proportion of pure carbonic acid absor 
under atmospheric pressure varies with the quantity of wate, 
contained in the leaves ; (2) that the cpefficient of absorption of 
this acid by the water contained in the leaves is in the normal 
temperature superior to the coefficient of solubility of the “ang 
gas in water, (3) thet the absorption is extremely rapid, whic 
explains how the fohage 1s able to extract the extremely minute 
quantities of carbonic acid (some ten thousandths) contained in 
the normal atmosphere.—On the crystallo ic association of 
the trichime felspars, by M, &. Bréon —QOn the ‘‘opbite” ernup- 
tive rocks of Corbieres, by M Viger —Note on the primitive 
and Cambrian mucaceous schists of Southern Andalusia, by MM. , 
Ch Barross and Alb Offret --On injections of toxic gaseous’ 
medicines through the rectum, succesful treatment of pul-” 
monary affections by this means, by ML. Bergeon. 
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i gerecYrRiC TRANSMISSION OF ENERGY 
ede Transmission of Energy. By Gisbert Kapp, C.E. 
: St @iendon; Whittaker and Co., 1886.) 
*' "CH the invention of the electric telegraph the sub- 
‘ ject of the electric transmission of energy 18 that 
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which of all others has most attracted the atten- 
of practical scientific men. Under this head are 
ded every form of telegraph and of telephone, 
‘> railways, and the electric transmission of power 
_ ¥ driving of lathes and other machmes. Even the 
( Bevel apparatus which has been described for enabling 
} gs to see what is happening at distant places and the very 
j ‘transmrasion of light itself through the interstellar ether 
be regarded as parts of the great subject which Mr. 
. has undertaken to treat of in this small volume. 
1 On examining the book, however, it will be found that 
the author has wisely confined his attention to the electric 
transmission of energy for the purpose of its bemg trans- 
formed at a distant place into mechanical energy for driving 
machinery. Indeed, it may be said that much more than 
half the book 15 devoted to the subject of the dynamo- 
machine, and that much less than half of it 1s devoted to 
the subject of the electric transmission of energy. Before 
‘dlectric energy can be transmitted it 1s necessary to 
t produce it. It 1s rather difficult to imagine a store of 
j electric energy existing anywhere and ready for trans- 
} thission; and hence its production, transmission, and 
f transformation into some other form of energy are circum- 
¢ stances which are exactly coincident with one another 
as its transmission therefore implicitly involves its pro- 
duction and transformation, Mr Kapp 1s perfectly justified 
in devoting as much of his book as he pleases to a 
description of the dynamo-machine, 

Few people are better qualified to speak from experi- 
ence of the most recent practice in the manufagture of 
dynamo-machines than the author of this book, gnd his 
» paper entitied “Modern Continuous-Current 0- 
' Electric Machines and their Engines,” read on November 

24, 1885, before the Institution of Civil Engineers, and 

the discussion upon it, are to be regarded as exceedingly 
L valuable helps to the electrical engineer. This book will 
tbe valuable to students who do not possess a copy of Mr. 

‘Kapp’s original paper. It contains additional matter, 
{ much of it good ; but to some of it we would offer a mild 
; Objection.” yer example, some distinction might have 
| been madepetween the magnetic theories of Weber and 
; Prof. Hugtiés. Mr. Kapp has certainly a good working 
| knowledge of the theory of the dynamo-machine, and he 
, nda upto. the theory in a very ingentous way, but we 
, dite afraid that students will benefit more by reading an 
} elementary treatise on electricity and magnetism, the 
g@eriter of which may have had less originality than Mr. 
“Kapp, than by taking their elementary notions from this 
Thus, for example, the following statement may 
i heve a. perfectly orthodox meaning to Mr. Kapp :— We 
: pa) wha that the lines are of different strength, 
Fao ithe mechanical force with which a given free 
aagoet pole is urged along any one particular line, is 
the strength of that line, which may be 
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different from that of any other hne belonging to the 
sanie field” (p, £8); but it will give great trouble to a 


student wilie-lmows that the resultant force is not the 


same at all points in a line of force, and who will find it 
inconsistent with the statements which Mr. Kapp has 
himself to make later on. j 
Again, we are disposed to think that it would 
graceful in Mr. Kapp, and other makers of dynamto- 
machines at the present time, to give a little more 
credit to Gramme, and to refrain from dwelling so 
much on the great advances which have been ‘made 
in recent years in the construction of dynamo-machines. 
When we compare modern machines with the Gramme 
machine of ten years ago, we see improvements on the 
original machine certainly, but they are very smal: They 
consist mainly in ways of winding the conductor on the 
armature, so that it shall not readily shp or heat. How 
little of an essential kind has been introduced in the field- 
magnet arrangement may be gathered from the sheet of 
diagrams given at p. 102 of this book. In fact, a modern 
dynamo-machine may be said to be a Gramme or Sie- 
mens machine, the field-magnet circuit of which has been 
modified in a fanciful manner. Happily such modifica- 
tion in shape, how fanciful, does not seem to have 
impaired very much the efficiency of the arrangement, 
whereas 1t has enabled makers to greatly alter the outside 
appearances of machines, so that good Gramme and 
Siemens dynamo-machines are no longer called by these 
names, but by the names of the makers who have given 
them such various outside appearances. Large modern 
machines are superior to ancient small machines in 
efficiency and in the “output” per pound weight: firstly, 
because they are larger—and this 1s the main cause of 
their superionty ; secondly, because the mechanical 
engineers to whom the details in construction have 
always been intrusted are now, some of them, shghtly 
acquainted with the laws of electricity and magnetism ; 
and, thirdly, because the manufacture of numerous 
machines has enabled costly manufacturing tools to be 
introduced, and these tools enable a method of construc- 
tion to be employed which would in the past have been 
prombited by the expense. 
Again, we object somewhat to Mr. Kapp’s use of the 
terms “theoretical” and “practical” For example, in 
discussing the efficiency of the electromotor when doing 
various amounts of work, at p. 129, he says that a certain 
statement which he has made is theoretically quite actu- 
rate, but from a practical pomt of view it requires some 
modification, and he proceeds to show that the want of 
accuracy was due to the fact that all considerations of 
magnetic and material friction had been neglected. We 
should have said in such a case that the statement was 
theoretically quite inaccurate. We consider that much 
mischief 1s occasionally done by what 1s usually called the 
comparison of theory and practice If the mathematical 
results derived from some hypothesis which is evidently 
wrong be called a theory, we must of course: have. dia- 
agreement between theory and practice, and it is greatly’ 
in consequence of this that the majority of practical 
engineers have acquired a contempt for theory and for 
the reading of books which deal with the theoretical 
principles underlying their professional work. Hf the 
results of speculation on absurd hypotheses must be 
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compared with facts, the terins to be used are “hypo- 
thetical” and “ practical.” 

This is one of three advertised books of “The 
Specialists’ Series” which deal with electric enzimeering. 
Another of the three is devoted to the subject of magneto- 
and dynamo-electric machines, and the third is on electric 
lighting. We think it probable that in the greater part 
of Mr. Kapp’s book he is going over ground which belongs 
almost altogether to the author of one of the other books 
of the senes. As Mr, Kapp treats his subjects well, 
however, we cannot much object to this ; but what we do 
object to 1s, that while taking up the subjects of the other 
authors, he has not given us his own subject In sixty- 
three pages, or about one-fifth of the book, an instructive 
account ts given of the variou, attempts which have been 
made to drive carriages on railways, telpher lines, ploughs, 
cranes, fans, and pumps, and we understand from Mr 
Kapp’s introduction that it 1s to this sort of transmission 
of energy that his book 1s des oted 

Now it is not merely sufficient for the author to give 

an account of what has already been done in this way, 
the reader expects a correct theoretical treatment of the 
whole subject, the cost of conductors, the fall of potentiaj 
along the conductor, and the efficiency of transmission. 
These questions are sufticiently well taken up for a treatise 
on electric lighting, but for a book on the electric driving 
of machines at a distance the subject can hardly be sard 
to be touched upon Thus, for example, the develop- 
ment of Sir Wilham Thomson’s law as applied in electric 
light installations, and published by Prof Forbes in his 
lectures at the Society of Arts, is carefully given. Now 
small alteration of potential difference at an incandescent 
lamp may produce disastrous effects on the lamp, may 
destroy it, or may cause sudden darkness, and this 1s the 
most important consideration tn arranging conductors 
for hghting purposes , whereas, in the electric driving of 
trains or machinery, small alterations of potential differ- 
ence are of no importance whatsoever. 
of this, m driving machinery electrically there may be a 
very considerable fall of potential along the conductor 
from the dynamo to the motor, and hence motors may be 
worked directly at distances which it would be absurd to 
contemplate in working an incandescent lamp In fact 
the question of cost of conductors must be treated from 
quite a different point of view in the two cases, and it 
seems to us that Mr Kapp has taken up the point of 
view which 1s most remote from his subject 

We think Mr. Kapp’s book a very valuable addition to 

electrical engineering hterature It will be widely read, 
and it deserves the popularity which it will receive Had 
we not thought it to be so excellent in many ways we should 
not have criticised it so narrowly, and, in spite of our 
waming to the student, we are very glad to meet with 
originality in leading up to the theory of the dynamo- 
machine. We are glad to see that the author has slightly 
amplified his account of the method, now im general 
use, of calculating the probable electromotive force 
of a dynamo-machine, which he published in his 
paper. The method is known to be practically correct, 
although it 1s based on a magnetic hypothesis of which 
there is no recogmtion in any book on physics—the 
hypothesis of magnetic resistance. We could have 
wished that Mr. Kapp had dwelt more upon this hypo- 


In consequence | 
| have been in the Aryan-Maor: herds !) The poverty of 


{3 udy' sp 


thesis, as we know of no actual results of experiment 
having yet been published which give it a gereral verli- 
cation “ 
In reading over this criticism we feel that our 
objections to the book have all been brought very pro- 
minently forward It would be very easy to point out 
here much that is good in the book, but perhaps our 
readers would then find this article long and tedious. Any 
reader of the book will find original and interesting views 
in every chapter ; it is not every reader who would for 
himself have noticed the faults which we have hee 
gathered together. We have achieved the difficult task 
of finding fault with an excellent book. 

JOHN PERRY 
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The Aryan Maor:t By Edward Tregear (Wellingten, 
N Z.. George Didsbury, 1885 ) 


THIS little book contains a theory that the ancestors of the: 
New Zealanders belonged to the Aryan race, and were a 
pastoral people To signify this, the cover 1s adorned with 
a golden picture, seemingly representing a Maon warrior 
In native guise, accompanied by a sturdy httle Highland 
bull Now, it being notorious that the New Zealandérs, 
when discovered, had no cattle nor remains of them 1n 
their country, the reader’s curiosity 1s aroused to see how 
Mr Edward Tregear supports this unhkely thesis. His 
method proves to be a philological paradox which we 
have never met with before For example, it 1s argued 
(p 31) that the Maoris once knew the bull by a word like 
the latin fayvrus, a bull. How so, one asks, when they 
no more had the word 1n their vocabulary than the beast 
on their land? The answer ts, that in the absence of the 
word faurus itself the author relies on a dozen or 80 of 
other Maori words which he alleges to refer to 1. 

following are a few of them .—7Zara, had courage; 
tararau, made a loud noise ; fararua, had two poimts or 
peaks ; farcha, was red, farehu, caught one unawares ; 
farore, had a noose put on him; ‘arwke, lay dead im 
numbers (if it was characteristic of the bulls to le dead 
m numbers, how multitudinous the cows and calves must 


the Maori language in consonants makes it easy to 
author to play this fanciful game with his dictionary te 
Ins own full satisfaction. He takes a real interest in 
studying the Maoris, and though he has gone astray this 
time, he may, if a young man, do something more worth] 
doing in the collection of native customs, legends, gan 
and the like which the older natives still remember. 
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{The Eadstor does not hold himself responsible » + opinions ex 
pressed by his correspondents Neither caw’-he undertake 
return, or to correspond with the writers Of, ee 
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of communications containing interating and novel fees} 
Tidal Friction and the Evolution of a Satellite 
In Nature, vol. xxxiii p 367, is an article by Mr. G. Ht. 
Darwin, defending his theory of tidal evolution, and dent 
with what I have written respecting that theory. a 
here prevent my replying at length to the above; but as 
a kt 
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before entexing on the new ground I think 9 few words 
Pca will be necessary. Mr, Darwm takes exception 
® a proposition of mine in that it holds his theory to be epee 
upon the genesis of the moon at the present surface of the 
I was led to this conclusion chiefly from the apparent 
fess laid an the condition by the writer on that subject in 
and Tait’s ‘‘ Natural Philosophy,” but as the author 
how states that his theory 1s not so founded, I think it ought to 
yw allowed that :t is mot. But I think the argument can be 
yutin another way , for if the moon be allowed to have separated 
ta od over four hours, the theory would be at variance 
ith the calculations of its author (for he fixes the period at 
tween two and four hours). A flock of meteorites ts proposed 
ys a form in which the moon might have receded from the earth. 
% can be gained by this, for the flock of meteorites can- 
yet come nearly so close to the earth as the moon in a single 
» without the constituent members being separated and each 
pelled to describe an independent orbit with its own period 
other words, the tidal force would separate the flock of 
@orites at a greater distance than it would the single body 
at a greater distance it is not necessary, as the moon 1n her 
Jomerate form could not be objected to. 
vs he quotes and questions a passage, which is to the effect 
~ heavenly bodies cannot revolve about their centre of 
with their surfaces nearly in contact, unless one 1s smaller 
“nd denser than, the other by a certain amount. The 
. = intended for where the two bodies move as parts of a 
, xdy, i ¢ each keeps the same face towards the other, 
lomitted to insert this condition in giving the rule, 
~- aow tothe results of my second investigation In 
, it reply, as well as in several other places, Mr Darwin 
"-3e8 the Martian system as affording a striking confirmation 
2 influence of tidal friction he view 16 that the extreme 
iteness of the inner satellite has preserved it a. a standing 
‘yrial of the primitive time of rotation of Mars round his 
ze the Observatory, July, 1879) 
‘-7 I think it must have been taken for granted that the 
liness of the satellite would allow the above state of things 
e about, for an estimate of the comparative effects pro 
a sd on Mars by solar and by satellite tidal friction, and the 
‘tction on the satellue shows that, according to the estimated 
mensions of the latter body, its period must be considerably 
disturbed than that of Mars, Prof. Newcomb estimates 
diameter of the inner satellite at from roto gomiles = If we 
y the lower estimate and suppose the body to be only as 
2 as the sun, then its mass will be 86000° times smaller than 
gun’s But the distance of the satellite—6000 miles—is 
93 times less than the sun’s distance, and this number must 
veubed to get the effect on the tidal force through greater 
foximity, After making the proper allowances, as above, it 
M3) be found that the swtellite has a tidal force fifty times less 
than that of the sun = If the udal retardation or acceleration, 
as the case may be, vanes as the squate of the tidal furce, as 
Mr. Darwin allows, then 1/2500 of the planet’s retardation must 
“e counteracted by the satellite tides, which go round in the 
reverse direction to the solar tide. Iere the reaction on the 
bal sue must be considerable, for an approxtmste calculation 
ull show that the orbital momentum of that body 1s only about 
2,800,000 of the planet’s rotational momentum. It will not 
© necessary to work out the calculation Suffice it to say that 
the renee and dimensions of the planet are taken from New- 
womb’s tables, and that the distribution of density 1s supposed to 
like that of the earth, giving a rotational momentum equal to 
shat of homogeneous density multiplied by 0 83 
If solar tides lengthen the Martian day by one minute, then 
fe rotational momentum will have been reduced by about 
400 of the whole, and the satellite must have produced an 
an the cpeeete direction 2500 times as small, so that the 
_-tual effect of the satellite 15 to increase the rotational momen- 
lm by 4/3,§00,000. And since the reaction on the satellite 
will be equal and in the opposite direction, more than half its 
momentum (which 1s 1/2,800,000 of the planet’s) will be lost, 
"bach will reduce its distance to the surface of the planet 
denee we are led to the startling conclusion that before solar 
ddal friction can alter the rotation-period of Mars by one 
minute, the inner satellite must fall into the planet 1 have not 
‘aken into the calculation the circumstance that the satellite tide 
Mm-roned quicker than the solur one, nor that, as the satellte 
w 


2 a the planet, its tides would increase, the pu here 
, gatiy to give an account of the relative changes that should 
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take place at about the present configuration Further, # 
would seem that solar tides could not have reduced the peri 
of Mars much, even 1f 1t be supposed that the inner satellite was 
first at any greater distance, for then it must either have gone 
out and attained a longer period than Mars, or it must have 
fallen into the central body long ere this There seems no 
escape from these conclusions, unless the little body gives out an 
extraordinary amount of light for its size (for its probable size is 
judged by its brightness), but this seems so improbable, that it 
would be unreasonable to suppose so As for the density, the 
inferior limit must be not less than half that allowed, otherwise 
the tidal force of the planet would break the body up. 

Now a few words may be said on the future history of the 
moon Before, I have said that the tracing back of the moon 
has apparently been carned too far in one direction ; and now I 
think that the tracing forward, supp sing tidal friction to have 
free play in the future, has been carried too far in the other 
direction According to Thomson and Tait (‘‘ Elements of 
Natural Philosophy”), the moon’s distance should increase to 
347,100 miles by the time the earth’s rotation relatively to the 
moon is stopped, when the two bodies should revolve 1 about 

3days Now it would take all the rotative momentum that 
the earth would lose during the change to send the moon to the 
above distance , or, in other words, 1f there were no solar tides 
or other causes to prevent all the rotationil momentum lost 
by the earth going to increase the moon’s orbital momentum, 
the moon’s distance would not be increased to beyond the above. 
But it 1s clear that a considerable portion of the rotative energy 
would be lost in solar tidal friction, which would have no part 
in increasing the moon's distance from the earth For the moon 
to recede to the distance nasned, the earth must not only have 
its present moment of momentum, but also as much as solar 
tides would extract durmg the interval At the present time 
the retardation through solar tides 1s not a small fraction of the 
whole, and it should increase till, at the othcr end of the jour- 
ney, it will be more than half the whole retardation, for then 
the solar will be greater than the lunar tide 

I believe that Messrs Darwin and Ball, who wrote a year or 
two before the date of Thomson and Tait’s work, give the dis- 
tance to which the moon will recede a. even greater than the 
above, and say her period of revolution will be about fifty days. 
Certain remarks made by Mr Darwin wm the larger work of 
Thomson and Tait leave some doubt as to whether a correctron 
ha» recently been made 1n the moment of momentum of the 
earth’s rotation, but even if the earth be supposed homogeneous, 
the rotational momentum would not be sufficient to send the 
moon to the above distance, when allowance 1s made for solar 
tidal retardanon Hence it seems that no allowance has been 
made for the effects of thi» agency, and that when such atlow- 
ance 3s made, the moon’s destination must fall far short of the 
estimates given If the distance (347,103 mules) be redaced to 
about 320,000 mules, I think it would be nearer the mark 

Mr Darwin says that the eccentricity of the lunar orbit, the 
obliquity of the echptic, and other elements would be co- 
ordinated together by supposing that the moon first had a 
separate existence at no great distance from the present surface 
of the earth, and with small differential motton with 
thereto. I will only say that the case 1s so complicated, and 
the data so unreliable, that the results of the calculations m- 
volved seem to be little better than guess work 

As for the distribution of satellites m the solar system, I think 
the majority of diverse theories would hold that the; should be 
more numerous fer from the sun, for the simple reason that solar 
disturbance would be less there. JAmMes NOLAN 

Dergholm, Victoria, May 25 

Mr NOLAN 3s correct in supposing that I made no nume- 
rical calculation with regard to the inner satellites of Mars. I 
accept the calculation which he gives, and admit that the 
present period of revolution of the satellite cannot be 
as I supposed, as a memorial of the primitive penod of rotation 
of the planet. 

I see, however, no reason, as yet, to recede from the follow. 
ing statement (7Aéz/, 7rans., Part If. 1880, p. 883), which «m- 
eel the essence of the argument, without the erroneous 
phrase :— 

** It is here (an the case of Mars) alone in the whole system that 
we find a satellite moving orbitally faster than planet 
rotates. This wili also be the ultimate fate of our moon, be~- 
cause, after the moon’s orbital motion has teen reduced to 
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identity with that of the earth's rotation, solar tidal fnction will 
further reduce the earth’s angular velocity, the tidal reaction on 
the moon will be reversed, and the moon's orbital velocity will 
imerease, and her distance from the earth will diminish But 
the moon’s mass 1s very large, the moon must recede to an 
enormous distance from the earth, before this reversal will take 
Now the satellites of Mars are very small, and therefore 
need only to recede a short distance from the planet before 

the reversal of tidal friction ” 
_ Noone can have any datum for saying that the Martian satel- 
lite must have fallen into the planet ‘long ere this,” but Mr. 
Nolan shows that the satellite 1s now near the end of its 


. a s 
I do not think that Sir Wilham Thomson made any allowance 
for solar tidal f 


I friction in estimating the ultimate distance of the 
moon. Both he and I only cared to obtain the result in round 


mumbers, 

I should be very much obliged to Mr Nolan if he would give a 
reference to the f of the theorem, that two heavenly bodies 
cannot revolve about their centre of inertia, as parts of a ngid 
body with their surfaces nearly in contact, unless one is smaller 
end than the other by a certain amount. 

Jaly 35 G. H. Darwin 





Peripatus in Demerara 

CONSIDERING the great antiquity and importance of Perifatus 

it seems desirable to make a public notification of the fact that I 
have found a species, apparently Perip~atus Edwards:, in the 
Demerara division of British Gmana. Four specimens were 
obtained by me, but three of them, owmg to some unknown 
cause, became considerab] ed and practically useless 
The fourth specimen, which was found by me nearly a month 
ago, is still alive and evidently in good health. It is, when in 
on, about 34 inches 1n length, but it often elongates it- 
considerably more and at other times becomes nearly coiled 
into a thick lump It s thirty-one pmurs of feet, the last 
three of which it rarely puts to the ground except when it goes 
backwards for short distances Several other pairs at intervals 
along the body are carried off the ground in the same manner 
It seers distinctly restless under the influence of light, appear- 
ing comfortable only when it retreats into some moist and 
darkened corner hen handled, it frequently discharges ats 
viseid secretion, but as frequently neglects to do it when 
handled for the first tome after a long interval, but more 
especially when touched or taken up for three or four times in 
rapid succession. It has been hept in an old sardine tin with 
small pieces of decayed wood, which were taken from the stam 
in which 2t was found, and the wood 1s kept in a moist condi- 
tron. The locality from which 1t was obtamed was the Hoorubea 
Creek, about twenty miles from Georgetown, on the east coast 
of the Demerara River, close to the meeting-pomt of an ex- 
tensive forest and a water savannah, The four specimens were 
obtained m the same locality, and, though I have sought for 
them continually in sige oma, up to the present I have been 
unable to find others. From the long penod of time during 
which this specimen has survived in confinement, I think there 
will be no difficulty, — I or oo . al act! of 
specimens, in em alrve to and to oseley 
and others. Unfortunately I have no possible access here to 
any literature on the . I do not think it is generally 
known, but Mr. Im Tharn once previously found specimens 
of Peripatus in the Essequebo division of British Guiana. His 
were, however, very small ones. 

British Guiana Museum 


Upper Wind-Currents over the Bay of Bengal in March, 
and Malaysia in April and May 

In my last letter to NATURE, vol. xxx. p. 460, on the 

ject of upper winds, I described the circulation of the Indian 
Ocean from the equator, where the north-west wind changes 
into the north-east monsoon, as far north as Ceylon, in the 
month of Fe From there, aboat the beginning of March, 
1 took a section of the weather, as nearly straight as practicable, 
from Colombo, through Calcutta, and 400 miles due north to 
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e weather system at that season is 
belt of pressure hies across the Bay of » from about 
Madras, to the southern Iimits of Burmah. north-east 
monsoon blows to the south of this, towards the low pressure 
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below the eytator; the belt, of course, covers ¢ célin ‘areas’ 
while to the north a south-west wind blows towards a low sty 
sure somewhere beyond the sual : 
The upper currents over the north-east monsoon always Weir 
from some more easterly point than thesurface-wind ; the clowd:’. 
less sky over Madras prevented any observations ; north of this* 
the higher clouds always came from some point more 1 
than the south-west wind below The lofty range 
Himalayas seemed to make no difference; at Sendukphu I sue 
ceeded in getting a photograph of acumulo-form cload trailing 
from the summit of ng Junga (29,000 feet) well from the ' 
west-north-west, while a south-west wind was Gciving SP ae 
from the plains The existence of cumulus at so high s 
has, I think, been denied by some meteorologists, 
All these observations are in complete accordance with the 
normal circulation of the northern hemisphere; but the character ; 
of south-west monsoons deserves notice. The term south-west 





monsoon is unfortunately used for two different 5s of the same 
weather sequence, and much confusion comes thereby. Ma 
others think only of the direction of the wind ; common 


all over the East talks of the monsoon as of a rainy season which 
sets in suddenly, long after south-west winds have been blowing 
for weeks or months previously, a 
The facts of the case are these :—As early as Jan a light 
south-west wind commences 1n the north of the Bay of Bengal, 
first only as a sea breeze, later, when we encountered it, as a 
hight continuous wind = Nothing can be more lovely than the 
weather then; bnght blue sky, scarcely a light cloud, with a 
warm gentle wind; the monsoon, unlike March, begins fike # 
lamb and goes out ike a lion. As the season goes on an ana 
of low pressure, which has been gradually forming over Northern 
Bengal, becomes more pronounced, and the south-west wind 
gradually works further and further to the southwards below 
Ceylon. ‘Then, sometimes in June, a sudden total c comes 
over the weather, while the only alteration the isohars show is a 
shght motion of the lowest pressure towards the North-west 
Provinces of India. A sudden burst of rain and thunder breaks 
over Ceylon, and then the bad weather works slowly north- 
wards, This is the commencement of the south-west monsoon 
in common talk Everyone will tell you how many days it 
takes to work up to Bombay on one side and to Calcutta, by 
way of Burmah and Assam, on the other Madras escapes for 
the present, only to be deluged in November by the north-east 
monsoon So we get the curious sequence that the wind works 
downwards, the rain upwards ; and also the fact that the greatest 
and most sudden change in the year 1s associated with no 
stnking change in the distnbution of pressure. The Indian 
meteorologists are of opmion that this sudden change in the 
character of the same wind 1s due to a sudden ee of air, 
highly charged with vapour from the neighbour’ of the 
uatorial doldrums, but that the south-east trade is not linked 
with the south-west monsoon in a continuous current, except 
occasionally and temporarily. Would it not be of the hi 
interest and importance to discover whether this sudden 
of weather 1s associated with any change in the relation of 
upper and lower winds? In my letter to NATURE (vol. xxxiii. 
p. 460) I showed that over the south-west monsoon of the 
Gulf of Guinea the upper currents were those of the southern 
hemisphere, and that the south-east trade there seemed to 
secoely into a south-west wind as it crossed the line. ia 
eylon and India the higher clouds continue to come, as We 
them, from west or north-west after the burat of the wtyiean 
monsoon, there must be a doldrum between it and the south-east 
trade ; but if the upper currents turn towards south or south-east 
after the pers then undoubtedly the south-east trade has in- 
vaded the northern hemisphere. The latter is of course the old 
theory uf the monsoon ; and perhaps another test may be ap- 
plied to the solution of these alternatives. If the south-east 
trade blows into a doldrum, there must be a belt of high pressure 
between Ceylon and the equator to give gradients for south-west 
winds. Has this ever been found? I do not think that-caim 
alone is sufficient to be called a ‘‘ doldrum.” the novi 
west monsoon, which is unquestionably the north-east monsoon 


drgwn across the line, the direction of the wind changes 
, but the velocity is often less just on the equator on 
either side, 1 made some on this peist, 


special t 

In the Philippines, China, and Japan the upper winds ¢ 
the a cahwut oonteod follow the peal course of the 
ponies: but there fis no burst of the monsoon in 
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Some ts have asserted that the south-west mon- 
eon | yy be a stationary cyclone. This might be so if 
jae atice ® one simply as an irregularly circular area of low 
; dae and into which the wind blows ly. But 
te we took at the kind of rain and varieties of cloud which 
‘ ary distinctive character to various parts of a cyclone, our own 
ons and the formation we have received from others 

entirely discountenance this :dea. 

In Malaysia, between Singapore and Borneo, im the carly 

of April the surface-winds were all from about north-east, 

‘the clouds at various levels always from more south of east. 

In North Borneo, later in the month, the south-west land breeze 

: af the morning always went round by south-east to north-east 

jo the afternoon and evening, while the higher clouds came 

i always from about north-east. 

* Im Sooloo and the Philippines during the month of May the 

eurlace winds were much complicated by land and sea breezes, 

* bet the cicene of upper currents was always that proper to 
the h ere. 

So far for ordinary weather. I was not fortunate enough to 
meet with a of Aaa but the reports of the observatories at 
Manilla, Hong, ong, and Tokio are all agreed that the relation 
of upper and lower currents is the same in a typhoon in the 
China Seas as in a European cyclone. 

: Yokohama, June 12 
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Mock Sun 


I INCLOsE sketch of the first mock sun I have been fortunate 
enough to see at Cranbrook, Kent, on Jaly 20, § to 54pm 
About rom before noticing this fine phenomenon we had 
noticed a fragment of 1t, not knowing what was to follow , and 
we were struck by the extraordinary position of the bow with 
reference to the sun, viz about 45° from it, and at an unaccount- 
able angle to the horizon, The latter picture I can only draw by 
memory. The upper drawing 1s from one made on the spot in 
presence of two intelligent adult witnesses, who were consulted 
on each pomt which I proceed to notice 
(1) The rainbow near the zenith was of the breadth and bril- 
liancy of an ordinary rainbow (the same was the case with the 
fragment seen ten minutes earlier, which was lost when the rest 
came out) The fact of the arc seen near the zenith belonging 
to two circles, one small and one large, touching each other, 
was sufficiently certain to my eye, confirmed by another educated 
eye, but not admitted by the third less educated one I draw 
it as I apprehended it The colours were unusually vivid against 
‘a thin veil of fleecy clouds 
(2) The halo-circle round the sun, and the arched eyebrows, 
x80 to call them, were about half the breadth of the rainbow, 
yand washy in colour, The shapes drawn are quite faithful, and 
were so sbarp as to leave no room whatever for doubt or 
nation. 
(3) The interior area of the circle was darker than the ouside. 
(4) The position of the mock sun was not diametnical. The 
sun, seen through a handkerchief whose edge was stretched 
through the two mocks, was about two-thirds of its own breadth 
below the aclge, clear. 
(5) The white rays (about half the breadth of the mock hghts) 
/ were seldom seen both at the same time, but were quite decided 
ore the circle and traceable within it, but nowhere neaily so 
ae 7 _ the oe lights. 
e mock lights were short ents of arcs of rainbows. 
whore vividly coloured than the halo-circle outside of which they 
‘stood clear of it, but not so broad and not quite so vivid as the 
great rainbow arc. 
: These fi ents were sof tangential. Short as they were, 
reir own was clearly determined by all three witnesses to 
x, taelined towards the radial ray, and more inclined to the 
+ of the halo. But I have unconsciously given a curved shape 
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by the short fragment. It was too short to show a curve. There 
no ence of a disk, as if really a mock sun. It was only 
d fragment of a rambow. A third fainter one was 


‘& very 
et the sp of the halo. 
The sky was much covered with thin cirrus; a fine sunny 
3 alr peculiarly clear for distant views. 
ood, July 22 W. J. Herscuen 


s. The arc of the halo-circle was generally absent 
AW Ste “tnook lights, but could sometimes be traced. 


‘“The Duration of Germ-Life in Water” 


In a letter bearing this title in your last issue (p. 265) Mr- 

Downes refers to the recent publication by Messrs. 
Odhng, and Tidy, of some experiments which they have made 
on the vitality of the Bacsdlus anthracis in water, with regard to 
which I should like to call attention to the fact that this sub- 
ject has during the past three years been anveseneS various 
experimenters, including Koch, Corn], and Babes, Nicati and 
Rsetsch. Within the past two months no less than three papers 
have been published on this subject, two of them in Germany 
Dr. Wolfhugel and Meade Bolton respectively, whilst the 
by myself, “On the Multiplication of Micro organisms,” was 
communicated to the Royal Society at the meeting in June last. 
In this paper I have recorded a number of experiments made 
both with the mixtures of organisms found in vanous natural 
waters, as well as with three well-characterised forms which are 
associated with disease, viz. Koch’s ‘‘Comma” spinilam of 
Asiatic cholera, Finkler-Prior’s ‘‘Comma” spirillum of European 
cholera, and the Bacillas pyocyaneus, which produces the 
enish-blue colouring matter frequently present in abscesses. 
The methods of research which have been independently se- 
Jected both by Wolfbugel, Meade Bolton, and are 
identical, and consist in the exammation, by gelatine piate- 
cultivation, of waters purposely impregnated with the ik an 
in question This method is obviously the one which most 
recommends itself for the purpose, as 1t not only enables one to 
ascertain the presence or absence of the organisms, bat also to 
quantitatively follow their multiphcation or reduction. I may 
mention that these three organisms present great differences in 
their behaviour under similar circumstances, thus the Sacéifus 
pyocyaneus 1s possessed of far greater vitality m water than either 
of the other two, its presence being demonstrable even in dis- 
tilled water after fifty-three days, im numbers exceeding many- 
fuld those orginally introduced. Koch's ‘‘Comma” spinilam, 
on the other hand, was in the purest forms of potable water no 
longer demonstrable after the ninth day, whilst in London 
sewage it was found in largely multiphed numbers after twenty- 
nine days; whilst Finkler’s spirilum could m no case 
detected after the first day, and frequently not even on the day 
of inoculation. <A curious phenomenon, which my experiments, 
as well as those of Wolfhugel and Meade Bolton have brought 
to light, 1s that when organisms of this kind, which are not the 
natural inhabitants of water, are introduced into this medium, 
a large proportion of them are frequently at first destroyed, a 
greater or Jess multsphication in their numbers often subsequently 
taking place. 

The Aaest/us anthracis, as is well known to beradadaia. ges 
appears in two very distinct forms, the dact//us-form and the 
spore-form, and these present very great differences in their 
powers of endurance, the former being destroyed with compara- 
tive ease, whilst the spores are remarkable for their vitality. 
Mr Crookes and his colleagues have apparently expenmented 
with the bacillus-form of anthrax only, which they state 1s rapidly 
destroyed when introduced into London water, but Dr. Meade 
Bolton, who has dealt with anthrax in both its forms, has showa 
that the spores of anthrax retain their vitality even in distilled 
water for upwards of ninety days, and that it is only the bacilli 
which rapidly perish in some kinds of potable water. In pol- 
luted well-water Meade Bolton has also shown that even the 
bacilli are persistent for Besar of ninety days, and the cB 
for nearly a Pas whist Wolfhugel has found that in polluted 
river-water (the River Panke, in Berlin), even when diluted ten- 
fold with distilled water, the anthrax bacilli undergo extensive 
multiplication Percy F. FRANKLAND 

Normal School of Science, 
South Kensington Museum, S.W., July 26 





Animal Intelligence 


In Naturg for July 22, on p. 265, Mr. Frederick Lewis calls 
attention to a nest-building wasp who closed up her nest withent 
filling it first with grubs or laying an egg. trhere is nothing. 
uncommon in this neglect on the of the wasp, a8 any one 
who has at all studied their habits im the tropics will know, such 
perfectly empty nests being frequently met with. I have 


often thought the empty nest might have something to do 
with the that the wasp may not have been prepared to 
deposit her ; but then, if that were the case, we should 
occasionally nests with the remains of the caterpillars or 
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collected. When a wasp has once ‘chosen a aite for 
it is very difficult to drive her away. 
6, St. George Street, Leeds Hy. Linc Roru 


The Microscope as a Refractor 


J am rather surprised, after the judicious remarks of Dr. 
Gladstone on this aubyect in Nature of July 1 (p 192), to find 
Mr. Gordon Thompson still maintaining Ins opinion to have 
intreduced anything not yet known or tned with the micr ¢ 
adapted to this purpose. If he had had time to go over the 
papers of Royston Pigott (Proceedings of the Royal Society, 
1876), of Mr. Sorby A edgesidiar id Magazine, 1878), and of 

(Proceedings of Royal Society, 1884), he could have 
convinced himself that ali what he proposes has been already 
labosated and applied. He could also have learnt why the 
teethod with the microscope 1s limited im its exactitude to the 
thard decimal, as the mathematical expression which it involves 
ig deduced from not very strict princtples, this being as well 
the case with the formula for the hollow prism. 

The Hague, July 21 L. BLEEKRODE 


HERRMANN ABICH 


S briefly reportedin NArurF last week this venerable 
geologist died at Vienna on July 1. As far back as 

the year 1831 he began his scientific career by the pubhi- 
cation of an important memotr, in which by novel methods 
of chemical analysis he determined the composition of 
various minerals of the Spinel family, and showed how 
ahke by chemical composition and crvstalline form they 
could all be ranged in one group This early paper gave 
evidence of the carefulness of observation which dis- 
tinguished him through hfe It was tollowed by other 
chemical and mineralogical essays, especially in the de- 
ent of volcanic products Gradually he was led to 

yote special attention to the phenomena of volcanic 
action, and in the course of his investigations to visit 
most of the volcanic districts of Europe His folio atlas 
of views illustrative of Vesuvius and Etna (1837), and 
ins “ Vulkanische Buldungen ” (1841), are among the best 
known of his writings He had great facility as a 
sketcher, and some of his drawings of volcanic craters 
have done duty for nearly half a century in text-books 
mmany languages The east of Europe presented a wide 
and almost unknown field for his exploration As far 
back as 1840 he published notices of his wanderings in 
the Caucasus. He ascended to the summit of Mount 
Ararat, and devoted most of the remainder of his 
life to the investigation of the vast region of the Caucasus 
and south-eastern Europe. Many papers published from 
time to time in the scientific journals record his unwearied 
industry. But perhaps the most striking and durable 
monument of his scientific achievements is hus great 
work, “ sche Forschungen tn den Kaukasischen 
” the publication of which he was superintending 

at the time of fie death. This magnificent pal tp 
of which only the first part has been published, brings 
the reader im a series of maps, sketches, large 
panoramic views, and detailed descriptions a picture of 
the external as and geological structure of the Cauca- 
sian region and impresses him with a profound admuira- 
tion for the author's geological prowess. Abich had 
during the last few years settled in Vienna, availing him- 
self of the typographic facilities to be found in the 
Austrian capital e has been a notable instance of 
the longevity attained by many active field-geologists, for 
he almost reached the age of three score and ten years, 
retaining to the end his enthusiasm and industry It is 
to be hoped that the second part of his monumental 
work, which 1s to treat of the eastern half of the Armenian 


pi has been left in such a state as to admit of 
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OW in this second way we have, in performing the 
N folding motion, allowed the water sarhacs to becortid 
less by 60 square centimetres. It 1s easily seen thet,. 
vided the radius of curvature in every part of the 
exceeds one or two hundred times the extent of distutrdé 
to which the molecular attraction 1s sensible, or, as we 
may say practically, provided the radius of curvature 
everwhere greater than 5000 micro-mullimetres (that is, 
the two-hundredth of a millimetre), we should have ob- J 
tained this amount of work with the same diminution of ;, 
water-surface, however performed. Hence our resule ie 
that we have found 4 5/60 (or 3/40) of a centimetre-gramme 
of work per square centimetre of diminution of surface. |, 
This 1s precisely the result we should have had if the & 
water had been absolutely deprived of the attractive force 
between water and water, and its whole surface had béen + 
coated over with an infinitely thin contractile film pos- 
sessing a uniform contractile force of 3/40 of a grate 
weight, or 75 miligrammes, per lineal centimetre. 

It is now conveniert to keep to our ideal film, and give 





Fig 2 
up thinking of what, according to our present capacity 
for imagining molecular action, 1s the more real thing 


namely, the mutual attraction between the different por- 
tions of the hqind But do not, I entreat you, fall into 


the paradoxical habit of thinking of the surface film as 
other than an ideal way of stating the resultant effect of 
mutual attraction between the different portions of the 
fluid. Look, now, at one of the pieces of water id 

rigidified, or, if you please, at the two pieces pat 
together to make one. Remember we are at the centre 
of the earth. What will take place if this piece of matter 
resting in the air before you suddenly ceases to be ngid:? 
Imagine it, as I have said, to be enclosed in a film every- 
where tending to contract with a force equal to — 


a gramme or 75 milligrammes weight per lineal 


metre. This contractile film will clearly press mox 
where the convexity is greatest. A very elementary pigct 
se Hecasticinge ri s us that = rigid convex surface 
which you see, the amount ts pressure per 

centimetre will be found by multiplying the eum of the 
curvatures in two mutually-perpendicular normal sections 


[ henesforth cull 
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surface” at any polut. 
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a 
dhe arsdent of the force’per lineal centimetre. In any 
Race where the surface 18 atave the effect of the sur- 
long vensien is to suck outwards—that 1s to say, in 
eghematioal language, to exert negative pressure inwards. 
‘ow, suppose in an instant the rigidity to be annulled, 
d the piece of glass which you see, still undisturbed by 
vity, to become water. The instantaneous effect of 
unequal pressures over its surface will be to set it 
in motion. H it were a perfect fluid it would go on 
vibrating for ever with wildly-irregular vibrations, start- 
ing from so rude an initial shape as this which I hold in 
my hand, Water, as any other Inquid, 1s in reality vis- 
cous, and therefore the vibrations will gradually subside, 
and the piece of matter will come to rest in a spherical 
Saure, slightly warmed as the result of the work done by 
forces of mutual attraction by which it was set in 
motion from the iitial shape The work done by these 
forees during the change of the body from any one shape 
to any other 1s in simple proportion to the diminution of 
the whole surface area, and the configuration of equili- 
brium, when there is no disturbance from gravity, or from 
any other solid or liquid body, 1s the figure in which the 
surface area is the smallest possible that can enclose the 
given bulk of matter 
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I have calculated the penod of vibration of a sphere of 


water! (a dew-drop ') and find it to be }a!, where ais 
the radius measured in centimetres ; thus— 


Fora radius of 40cm. the period 1s 3y second 


4 
16 16 
36 36 
1407 13,200 


The dynamics of the subject, so far as a single liquid 1s 
soncerned, is absolutely comprised in the mathematics 
without symbols which I have put before you. Twenty 
pages covered with sextuple integrals could tell us no 


fe 


Hitherto we have only considered mutual attraction 
between the parts of two portions of one and the same 
Jinuid-—-water for instance. Consider, now, two different 
of liquid: for mstance, water and carbon disulphide 
ty for brevity, I shall call sulphide). Deal with them 
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exactly as we dealt with the two pieces of water. I need 
not go through the whole process again; the result is 
obvious. Thirty times the excess of the sum of the 

tensions of the two liquids separately, above the tension 
of the interface between them, is equal to the work done 
in letting the two bodies come together directly over the 





supposed area of thirty square centimetres. Hence the 
interfacial tension per unit area of the interface ts equal to 
the excess of the sum of the surface-tenstons of the two 
hguids separately, above the work done in letting the two 
bodtes come together directly so as to meet in a unl area 
of each @ in the prrticular case of two similar bodies 





a, 
= 
~ 
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coming together into perfect contact, the interfacial teasion 
must be zero, and therefore the work done in letting them 
come together over a unit area must be exactly equal to 
twice the surface-tension ; which is the case we first con- 
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If the work done between two different liquids in letting 
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them together over a small area, exceeds the sum 

of he partace tension the interfacial tension‘is negative. 

result 1s an instantaneous puckering of the mmterface, 

the commencement of diffusion and the well-known 
process of continued inter-diffusion follows. 

Consider next the mutual attraction between a solid 
anda hquid. Choose any particular area of the solid, 
and let a f geliey of the surface of the hquid be pre- 
liminarily shaped to fit it. Let now the hqud, kept for 
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the moment ngid, be allowed to come into contact over 
this area with the solid. The amount by which the work 
unit area of contact falls short of the surface- 

tetision of the hquid 1s equal to the interfacial tension of 
the liquid 1f the work done per unit area ts exactly 
equal to the free-surface tension of the liquid, the inter- 
tension 1s zero In this case the surface of the 
hquid when in equhbnum at the place of meeting of 
liquid and solid 1s at right angles to the surface of the 





solid. The angle between the free surfaces of liquid and 
solid is acute or obtuse according as the interfacial 
tension 1s positive or negative , its cosine being equal to 
the interfacial tension divided by the free-surface tension 
The test possible value the interfacial tension can 
have is clearly the free-surface tension, and at reaches 
this limiting value only in the, not purely static, case of a 
liquid resting on a sohd of high thermal conductivity, 
kept at a temperature greatly above the boiling-pomnt of 
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the liquid; as in the well-known phenomena to which 
attention has been called by Leidenfrost and Boutigny. 
There is no such limit to the absolute value of the inter- 
facral tension when negative, but its absolute value must 
‘be less than that of the free surface tension to admit of 
raga at a line of separation between liquid and 

If minus the interfacial tension 1s exactly equal to 
the free-surface tension, the angle between the free surfaces 
at the line of separation 1s exactly 180°. 1f minus the 
interfacial tension exceeds the free-surface tension, the 


ia 
liquid runs all over the solid, as, for i e, wale ‘pv 
a glass plate which has been very perectiy deanved 
for a moment we leave the centre of the \ bf 
pose ourselves anywhere else in or on the we 
the liquid running up, against gravity, in a thin film ovet 
the upper part of the contaming vessel, and leaving “ 
interface at an angle of 180° between the free surface 
the liquid, and the surface of the film aie to the 
solid above the bounding line of the free liquid surface 
This 1s the case of water contained in a glass vessel, or in 
contact with a proce of glass of any shape,  Brovided the 
surface of the glass be very porto clean 

When two liquids which do not mingle, that is to say, 
two liquids of which the interfacial tension 18 positive, 
are placed in contact and left to themselves undis- 
turbed by gravity (in our favourite laboratory in the 
centre of the earth suppose), after performing vibra- 


tions subsiding in virtue of viscosity, the compound mass . 


will come to rest, in a configuration consisting of two im- 
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tersecting segments of spherical surfaces constituting the 
outer boundary of the two portions of Iiquid, and a third 
segment of spherical surface through their intersection 
constituting the interface between the two hquids, These 
three spherical surfaces meet at the same angles as three 
balancing forces in a plane whose magnitudes are re- 
spectively the surface tensions of the outer surfaces of the 
two liquids and the tension of their interface Figs. 2 to 
5 illustrate these configurations in the case of bisulphide 
of carbon and water for several different proportions 
the volumes of the two hquids. (in the figures the 
shading represents water in each case ) When the volume 


of each liquid 1s given, and the angles of pve J of the 
he 


three surfaces are known, the problem of describing 
three spherical surfaces is clearly determinate. It 1s an 
interesting enough geometrical problem. 

If we now for a moment leave our gravitattoriess 
laboratory, and, returming to the Theatre of the R 
Institution, lag Pa two masses of liquid inte 
as I now do in this glass bottle, we have the one) 


floating upon the other, and the form assumed by ihe 
floating quid may be learned, for several d 
phenomena exhibited in thest " 


cases, from the 


£ 
ar SBCs 


‘ 


“ 


* 4 * 
er IR i oe 
toy "4880. 

25, ‘ 
RE Me 2 ay t od ‘Ny _ _ 


theakers, and shown on an d scale in 
a veal € 6 to 8}; which represent 
Srulpthide of carbon floating on the surface of sulphate of 

and ini this case (Fig. 8) the bisulphide of carbon 
beg ig of nearly the maximum size capable of floating. 
dere is the bottle whose contents are represented in Fig. 
{and we shall find that a very slight vertical disturb- 
moe serves to submerge the mass of bisulphide of 
“g¥bon, There now it has sunk, and we shall find when 
its vibrations have ceased that the bisulphide of carbon 
has taken the form of a large sphere supported within 
the sulphate of zinc. Now, remembering that we are 
again. at the centre of the earth, and that granity does 
not hinder us, suppose the glass matter of the bottle 
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_ suddenly to become liquid sulphate of zinc, this mass 
w come a compound sphere hke the one shown 
on this diagram (Fig. 3), and would have a radius of 
about 8 centimetres. If it were sulphate of zinc alone, 
and of this maguitede, Its period of vibration would be 
about 54 seconds. 
Fig. 9 shows a drop of sulphate of zinc floating on a 
wine-glassful of bisulphide of carbon. 
Observing the phenonenn of two liquids in contact, 
Lt found it very convenient to use sulphate of zinc 
I find, by experiment, has the same free-surface 
Rais water) and bisulphide of carbon; as these 
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liquids do not mix when brought together, and, for 
a short time at least, there 1s no chemical interaction 
between them. Also, seh as of zinc may be made 
to have a density less than, or equal to, or greater 
than, that of the Liga pea and the aus may be 
coloured to a more or less deep purple tint by iodine, and 
this enables us easily to observe drops of any one of these 
liquids on the other. In the three bottles now before 
yes the clear liquid is sulphate of zinc—im one bottle it 

as a density less than, in another equal to, and in the 
third greater than, the density of the sulphide—and you 
see how, by means of the coloured sulphide, all the phe- 
nomena of drops resting upon or floating within a liquid 
into which they do not diffuse may be observed, and, 
under suitable arrangements, quantitatively estimated. 

When a Itquid under the influence of gravity is sup- 
ported by a sohd, it takes a configuration m which the 
difference of curvature of the free surface at different 
levels 1s equal to the difference of levels divided by the 
surface tension reckoned in terms of weight of unit bulk 
of the liquid as unity ; and the free surface of the liquid 
leaves the free surface of the solid at the angle whose 
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cosine 1s, as stated above, equal to the interfacial 
tension divided by the free-surface tension, or at an angle 
of 180° in any case in which minus the interfacial tension 
exceeds the free-surface tension. The surface equation 
of equhbrium and the boundary conditions thus stated 
in words, suffice fully to determine the configuration when 
the volume of the hquid and the shape and dimensions of 
the solid are given When I say determine, I do not 
mean unambiguously There may of course be a multi- 
pheity of solutions of the problem ; as, for mstance, when 
the solid presents several hollows in which, or projections 
hanging from which, portions of the liquid, or in or 
hanging from any one of which the whole hquid, may 
resf. 

When the solid is symmetrical round a vertical axis, 
the figure assumed by the liquid 1s that of a figure of 
revolution, and its form 1s determined by the equation 
given above in words A general solution of this 
by the methods of the differential and integral calculus 
transcends the powers of mathematical analysis, but the 
following simple graphical method of working out what 
constitutes mathematically a complete solution, occurred 
to me a great many years ago. 

Draw a line to represent the axis of the surface of revo- 
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lution. This line 1s vertical in the realisation now to be 
given, and it or any Ime parallel to it will be called vertical 


in the drawing, and any line perpendicular to it will be 
two hori- 


called honzontal. The distance between an 
ifference of 


zontal lines in the drawing will be called 
lewels. 

Through any point, N, of the axis draw a line, N P, cutting 
it at any angle. With any point, 0, as centre on the line 
NP, describe a very small circular arc through P P’, and let 
N’ be the point in which the hne of oP’ cuts the axis. 
Measure N P, N’ P’, and the difference of levels between P 
and FP. Denoting this last by 8, and taking @ as a hnear 
parameter, calculate the value of 


a se a). 

NP NP] * 
Take this length on the compasses, and putting the 
pencil point at P’, place the other point at o’on the line P’ N’, 
and with 0’ as centre, describe a small arc, P’ p” Con- 
tmue the process according to’ the same rule, and the 
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successive very smalf arcs so drawn will ginstizite &, 
curved line, which 1s the generating ne of the surface’ of) 
condittons: - 
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revolution inclosing the liquid, according to the 
of the special case treated. ay 
This method of solving the capillary equation for sax- 
faces of revolution remained unused for fifteen or twenty: 
years, until in 1874 I placed it in the hands of Mr, Joka’ 
Perry (now Professor of Mechanics at the City and Guilds 
Institute), who was then attending the Natural Philesophy- 
Laboratory of Glasgow University He worked out the’ 
problem with great perseverance and ability, and the’ 
result of his labours was a series of skilfully executed’, 
drawings representing a large variety of cases of the 
capillary surfaces of revolution These drawings, which 
are most instructive and valuable, | have not yet been 
able to prepare for publication, but the most characteristic 
of them have been reproduced on an enlarged scale, and 
are now on the screen before you.’ Three of the diagrams, 
those to which I am now pointing (Figs. 10, t1, and 12), 
illustrate strictly theoretical solutions—that is to say, the 
curves there shown do not represent real capillary sur- 
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faces—but these mathematical extensions of the problem, | h 
: », harmony with the views of the best friends o 
while most interesting and instructive, are such as cannot | eicexuen in this country. Nee 


in the time now at my disposal. 
WILLIAM THOMSON 


(Za be continued.) 


be adequately treat 





EXAMINATION IN CHEMISTRY 


HE new editor of the “Science and Art Directory ” 

“ announces a new departure of the most important 
kind im the teaching of chemistry. Jn addition to the 
oral instruction in the elementary stage, there 1s now 
introduced an alternative first stage or elementary course 
intended for those students who only require the elements 
of chemist) as a foundation for their studies in other 


e give the new syllabus so that it may speak for it- 
self, and congratulate the Department es a ee in 


SOLUTION —Disappearance of a solid in a liquid by solation, 
| Saturation of a hqui Effect of increase of temperature on 
| Saturation Effect of lowering the temperatare on saturation, 
| Crystallivation Filtration. Solvent properties of water. Rain, 
| Spring, river, and pond waters, &c Solid matter in different 

waters ; how estimated. Loch Katrine water. Thames water. 

' Sea water Hard and soft waters. Mineral waters. Similar 

solvent of other liquids Solution of one liquid 1a another. 

Liquids insoluble in one another Solution of gases in water 

other liquids. The effect of heat on the quantity of gar 
dissolved by a liquid. : 

ae Suspend a piece of white s a thread 

a glass vessel containing water Dissolve saltin mee oe 
on a balance that r or salt and water when 
when dissolved weigh the same. Show that salt 
* The s here referred to are now publis : 
orn cn fic te Maya Teco, igs Rye at 
Mr Perry's 1 
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_— ion. Saturate water with nitre, 

ie) fiaakg ory td ig increased by increase of tempera- 

rag e the formation of erystals. Lilustrate the 
cand al of aivetances in suspension, and the non-removal of 
in solution by filtration. Show by evaporation the 
potid matter dissolved in a sample of pump, or river, or spring 

‘water, atid explain the method for its quantitative determina- 

‘shen, Show the like solvent action with other liquids, as calcium 

b ride, in alcohol and sulphur in carbon disulphide Compare 

‘he result of admuxture of spirit or oi! of vitriol with water with 

hat of oil or mercury with water, Heat ordinary water and 

the expelled asr. 

t. Atm.—Surrounds the globe. Winds air im motion Breathing. 
occupies space. The bulk of any quantity of air ts much 
nged Be ennewitte and by pressure. Aur has weight The 

ecessity of air for animals and plants Bodies when burning 

Air a mixture of two gases. Oxygen and nitrogen 


Ire Mir. 
, he rtion of nitrogen to oxygen Oxygen the active body 
ait, Bodies burn in it alone and more brilliantly than sn air. 


“The combination of oxygen with iron and with other bodies. 
fincrense of weight of bodies which unite with oxygen. Nitrogen 
not combine directly with bodies The nearly constant 


Ypomposition of pure air. Presence of other gases in small 
“wmount 3n alr ater in the airasagas The drying up of 
ter 
Experiinents.—That air occupies space may be shown by 


“stunging a bell jar into a vessel of water. Fita flask containing 
Pwater with an mdia-rubber plug and delivery tube, heat the 
water, and collect the expelled air over water Close the short 
Himb of a syphon tube containing air, and compress the air in 
“the long limb by pouringin mercury Weigh a flash, fitted with 
Maditempock, full of air, and then exhaust by an air-pump, and 
wees hen, Show that a lighted candle 1s soon extinguished 
weedeat under a bell jar, but that it continues to burn if fresh 
gm time to time supplied Burn phosphorus in a tall 
er water, and show the diminution of bulk of air 
phorus, place st inthe remainmg gas Burn some 
under a dry bell jar to show the compound of phos- 
oayyen which 1s formed. Place phosphorus in a 
tube over water to show that at ordinary temperatures 
ines with the oxygen of the air and removes it, so that 
tring the volume of gas Ieft, the amount of oxygen con- 
aur can be roughly determined (to introduce the pho - 
it in a test-tube under water, and introduce the end 
wire into it, then let it cool) Burn charcoal and 
oxygen, and call attention to their disappearance 
e by lame water and by litmus paper that a new body 
¢ formed Bum iron powder (Fe) am vidactum) 
an of a balance, to show that an increase of weight 
glass or metal vessel filled with ice or cold water can 
show the condensation of mixture uponit Place 
loride on the pan of a balance to show the gradual 
of weight which occurs 
R—lIts three states Expansion of water by heat 
alumes at different temperatures have not the same 
Formation of currents in water by heating Bothng 
“crease of volume on conversion of water into steam 
on. Pure water Hydrogen and its properties. The 
pf hydrogen in air, and the weight of the product com- 
the weight of the hydrogen ; the difference due to 
the air with which hydrogen has combined Hence 
d hydrogen are the constituents of water. Combina- 
kygen and hydrogen with explosion to form water. If 
ite there be twice as much hydrogen as oxygen, or by 
ight times as much onygrn as hydrogen, then no gas 
mall becomes water. All water composed of these two 
proportion. These two bodies can then be sepa 
water and can be made to make, unite, and form 
All cases of chemical combination bodies are united 
























,proportion 
s.—Illuatrate the characteristic properties of ice, 
eam. Show that equal volumes of hot and cold 
t counterbalance one another. Fill a flask to the 
the neck with cold water, and then heat to show ex- 
¥f the water Show current by heating a large flask of 
Lo iltustrate distillation, distil water containmg co 
Show Liebig’s or other forms of condensers. S 
of determining the boiling point of a hquid Show 
smporature remains constant, and that on dissolving 
@ in water the boiling point 1s raised, To show the 
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presence of hydrogen in water, pass steam through « red-hot, 
iron tube filled with coarse iron turnings or nails. Water formed 
of two compopents, both gaseous. Note the change in the 
iron both in erp weight. This increase of weight 
and the t of gas which comes off equals weight of steam 
which has disappeared Hence two substances in water, one 
the combustible gas that comes through the tube, the other the 
body which remains with the iron Collect the hydrogen over cold 
water in proof that it 15 not steam, also show that it burns. 
After se pap cooled mig std 1ron on nee of the tube 
and explode the oxygen and hydrogen unge a burning taper 
into iar of hydro en held mouth downwards, to show burning of 
the gas and extinction of the taper Show by a balloon, ay 
soap bubble:, or inverted beaker glass suspended froma balance, 
that hydrogen is lighter than air Condense the water formed 
by the burning of a jet of hydrogen 

Carbon —Charcoal, graphite, or blacklead and diamond, 
When wood, sugar, meat, bread are heated carbon remains. 
Charcoal not changed in the air at ordinary temperatures 
Combination of carbon with the oxygen of the air at a red heat 
Carbon dioxide a compound of carbon and oxygen Chemical 
combination of carbon and oxygen 1s attended by the evolution 
of a definite amount of beat expressed by amount of water it wall 
heat Combustion, The properties of carbon dioxide Water 
dissolves carbon dioxide at ordinary temperatures Action of 
carbon dioxide on lime-water, no aaimal can live in this gas. 
100 parts of carbon dioxide are composed of 27 27 parts of 
carbon, and 72 73 parts of oxygen. Carbon dioxude obtamed 
from marble, limestone, oyster-shells, chalk, &¢ Charcoal fire. 
Coal composed of carbon, hydrogen, and a little oxygen, &c. ; 
its burning is the carbon and the hydrugen combining wath 
oxygen, henever oil, tallow, coal gas are burnt this 
dioxide and oxide of hydrogen (water) are formed. Respiration 
produces similar changes. In expired air the same products 
arise as from the burning of the food, and there is the same evo- 
eave of heat. Carbon a constituent of all animal and vegetable 

1¢S, 


Experiments —Specimens of charcoal Make charcoal by 
heating wood in covered crucible The black lead of a pencil as 


a specimen of graphite Sugar heated on prece of tin 
Show that acids and alkalies do not change chasooal, but that 
when heated it soon burns away, and only ash ts left Take a 
small piece of charcoal in a glass tube, pass air over 1t mto lame 
water, and show no change takes place until the charcoal 
made red hot , as the charcoal disappears the lime water becomes 
milky Show by means of the balance, or by bubbles, or 
by passing it from one vessel to another, that carbon dioude is 
heavier than ar, that it acts on hme water, that a burning candle 
is extinguished in it Its solubility in water shown by agitating 
a tube of the gas over water Prepare the gas from marble by 
the action on it of dilute acid Collect all the gas given off from 
a small piece of marble weighing § or ro grams. Show by 
collecting in inverted beaker the products of combustion of 2 
candle, of a lamp, and of a gas flame, and adding lime water, 
that carbon dioxide is given off Show also by means of hme 
water that respired air contains this gas 
Sui PHUR —Known also as briunstone Where found. Its 
properties Is also found chemically combined with many metals, 
so not recognisable by the eye Sulphur heated im the air melts ; 
more strongly heated :t burns, then the sulphur disappears , the 
strong smell produced belongs to a new body formed bythe burn- 
ing, 2 compound of sulphur and oxygen Gaseous properties of 
the new body, ils effect on blue litmus paper, which ox and 
sulphur have not Its composition 18 50 oo parts of sal and 
50 00 parts of oxygen, and it 1s called sulphur diomde. Water 
dvsolves nearly fifty times its volume of this gas, and then tarns 
blue litmus strongly red and has an acid taste The combination 
of the gas and water to form sulphurous acid. Another com- 
pound of sulphar and oxygen can be made, mm whuh the same 
weight of sulphur ts combined with more oxygen. One bendred 
parts contain 40 of sulphur and 60 of oxygen, and 1t 1 called 
sutphur trioxide Sulphur tnoxide has properties gr ing. Sogn 
the dioxide If the diomde and oxygen be mixed they do not | 
combine, but sf they are over hot platinum dense white 
fumes ere formed, which are the trioxide. Combinayoo af-the 
tnoxde with water to form sulphunc acid (oil of vituol), © ~ 
Show rall and flowers of sulphur and 


of native sulphur, also iron pyntes and other native 
Powder iren pyritesand heat it in a tube held horisontally over a 
lamp to show the sulphur obtained, from the pysites. Slew the 


Rdwers of sulphur in small flask. 
plate till it catches fre, show the 
the smell of burning they ark 
tide by heating copper tumings in atic 
and show that it extifguishes flame, is very soluble in water, 
and that the water dissolvmg it becomes very acid, turning blue 
liters red. Bubble air through a strong solution of sulphur 
didxide, and then over platinised asbestos ; demonstrate that when 
tinised asbestos is hot dense white fumes are formed of the 
rtrioxide Pour some sulphuric acid mto 20 or 30 times 
its volume of water and prove its acid taste, its action on htmus, 
and its power of causing effervescence if dropped on sodium car- 
Show that sulphuric acid ts a colourless liquid, that bulk 
bulk it is much heavier, more than 1J times, than water. 
Show bya thermometer or by immersing a test tube with spirit mn 
it that a large amount of heat 1s evolved when this acid is poured 
into water. Pour some on sugar or shake it up with oil to show 
its action on organic bodies. 

CHLORINE —The gas obtained by the action of hydrochloric 
acid on the black oxide of manganese So called on account of 
its colour. Its charactenstic smell, Is 2$ times heavier than 
air and 354 times heavier than hydrogen. Soluble m water 
Many substances take fire in chlorine gas, ¢ ¢, phosphorus, and 
form chlondes Ignition of ot! of turpentine in chlonne with 
separation of carbon and formation of hydrochloric actd Bleach- 
wg power of chlorme _ Bleaching-powder. 

xpersments —-Samples of common salt, rock-salt Prepare 
chionne from (1) mixture of common salt, black oxde of man- 
ganese and sulphuric acid ; (2) from mixture of black oxide of 
ran asa and hydrochlonc acid Collect gas by downward 
displacement Draw attention to its colour, and show that 
phosphorus eey inflames in the gas to form chemical 
compound of phosphorus and chlonne Show that oil of tur- 
pentine ignites Y aan inchlonne Show that sodium when 
ly heated burns in chlorine and forms common salt Show 

b ing action of chlorine by dipping moistened Turkey red 

10 bottle filled with gas. Show similar action with solution 
of Scans pode! and acid. Show that chlorine 1s soluble in 
water and that the solution has characteristic smell and colour of 
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gas 

AciDs,—Are bodies which have sour taste, turn blue htmus 
red, and liberate carbon dioxide when added to solution of sodium 
carbonate. Sulphuric acid has these properties. Its specific 
gravity Coloarless when pure Evolves heat on being mixed 
with water There are two other common bodies which have 
acid properties hke sulphunc acid, these are mitne acid 
ydrochionc or muriatic acid , these are made of different 
constituents from sulphuric acid = All act on Iitmus, &c in same 
way ; all can be neutralised by potash forming potassium sulphate, 
or nitrate, or chloride The compound formed hy the union of 
an acid and alkali is called a salt All three acids are colourless 
hquids, bat, beside the properties possessed by all acids, each acid 
bas properties which belong to it alone Nitric acid attacks most 
metals. Poured on copper the metal is dissolved and red fumes 
are formed. Hydrochloric acid does not dissolve copper, 1s not $0 
heavy as sulphunc acid ; when mixed with manganese dioxide 
gives off a yellow irrespirable gas known as chlorine 

£ és.—Samples of both nitric and hydrochloric acid 
Show that they have all the properties belonging to acids and that 
by neutrahsing them common salt and mitre can be made Show 
the action of nitric acid on copper, tin foil, &c. Show that it has 
no action on platinum oron gold Copper placed in hydrochione 
acid not attacked, but if mixed with manganese dioxide and 
warmed chlorine 1s given off. 

ALKALIES.—Are another class of bodies which tam red litmus 
blue ; have soapy taste and absorb carbon dioxide If potash 
be added gradually to sulphuric acid the properties of both Roidies 
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ammoniac by ammonia with hydrochloric acid. 

chloride a white solid, soluble in water, with no smell 

Ammonim chloride a volatile body. Theeffect of boiling a 

tion of ammonium chloride with lime or potash. Ammonia is -~— 

posed of 82°3 parts of nitrogen and 17°7 parts of hydrogen, 

pungent odour of smelling salts is due to ammonia. 

matters, such as horn, dried flesh, glue, cheese, wsinglass, 

80 as to decompose these bodies, yield ammonia. form 

of ammonia in large quantities by heating coal to make coal gas, 

Pradnctes of ammonia when animal matters containing ailtrages 

putrify. { 
Experiments,—Prepare ammonia by treating ammonium 

ride with an equal weight of slaked lime and enough water 

make the whole into a thick mud; and demonstrate its emell, its 

action on red litmus, and its great solubility in water. The gad 

passed into water, the increase of volume of the liquid. Its Pei 

Volatility 


perties and their identity with those of the 
ammonia shown by the liquid leaving no reudue on evaporating, 
Show that ammonium chlonde 1s formed by neutralising a solu: 
tion of ammonia with hydrochloric acid, andis obtained as a soli 
on evaporation, and that on further heating st1s volatilised, H 
coal in a coarse powder in a glass tube, and show that the liqui 
obtained ts very alkaline Show the formation of ammonia by 
the addition of potash and lime to a solution of ammonium chlonde. 
LIME AND CLav —Limestone, marble, oyster-shells, 
all contain a metal known as calcium. The oxide of this 
known as hme Limeand carbon dioxide are together present 
in limestone, marble, shells, and chalk When these are strong! 
heated, especially in a current of air, the carbon dioxide zs evoly 
and the lime 1s left. Action of water on lime _ Itg use in making 
mortar Lime slightly soluble in water ing carbon 
dioxide into a clear solution of lime (lime-water), liquid becomes 
turbid, owing to combination of carbon dioxide and lime to form 
chalk Same effect on breathing through lime-water. Other 
important salts of lime are gypsum or plaster of Pans borg ed 
of lime) and phosphate of lime, which exists la ely In ie. 
Clay 1s a combimition of a body called silica, which 1s the chie! 
constituent of sand and flint, with the oxide of a metal known at 
aluminium, so called because it exists also in alum = Glass, is a 
compound of silica with Ime and an alkali, potash or sbda. 
| Varieties of clay; their use in manufacture of bricks and 
The metal of clay (aluminium), a white body with a brilhant 
lustre, 2} times heavier than water ; may be rolled out into thin 
sheets and drawn into fine wire. Not oxidised in the aur, 
Experiments —Samples of limestone, marble, oyster 
Show that these substances effervesce with dilute hydrochlori¢ 
acid, and that a gas carbon dioxide is evolved Heat a piece of 
' limestone or marble to redness in a fire, and show that 
| heating it no longer gives off carbon dioxide on treatment with 
anacid Describe process of lime-burmng. Properties of li 
, as distinguished from hmestone Show that a ptece of moist 
| red litmus paper pressed against limestone 1s not affected, bat 
that when pressed against lime it 1s turned blue Show alaking 
raw attention to heat evolved No such result on 
, treating limestone with water Show that lime as soluble in 
' water, whereas limestone is not Add carbon dioxide to thé, 
' solution of lime, and show that white powder 1s formed which om,“ 
| treatment with acid evolves carbon choxide agai, Explain tha 
| white powder thus formed 15 identical in chemical com oa 
with limestone, and hence that limestone 1s a compound 
| dioxide and lime  Explam use of lime in making. 
| Various samples of clay are used in manufacture of bricks and 
| pots. Show plasticity of clay and exhibit one or two specimen} 
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disappear, and at last a liquid is obtained that has no | of ware before being baked. Show that a vessel of kneaded of 


action on litmus The combination of acid and alkali and the 
body formation of sulphate of potash or potassrum sulphate ; sul- 
phate of soda or sulphate of ammonia can be formed in a similar 


manner. 

.-~Show that solutions of potash, soda, and 

ammonia tum reddened I:tmas blue, and that when a tube con- 

taining carbon dioxide 1s mverted m any of these solutions the 

is absorbed, The tast+ of these bodies is soapy not sour. 

gredually to dilate sulphuric acid one of these bodies, and 

se that the acid character of the dilute sulphuric acid disappears, 

Neutralue exactly sulphuric acid with potash, then evaporate and 
etyntaliive out the salt formed. 


* puddled” clay will hold water. Explain chemical natary of 
clay, and show specimens of silica and alumina. Show alumand 
demonstrate that alumina 1s contained in it by aromonis. 
! alum, Show specimen of aluminium and explain that this metal 
| ws contained in alumina and therefore in clay. 
Merats, Intropucrory.—About 70 different 
| subjects known. Almost all the common metals are { 
| For instance, iron, lead, copper, zinc, mercury, silver, tin, 
| are elements. Al! combine with oxygen to form o: with 
chlorine to form chlorides, and with sulphur to form 
' JE. .-Specimens of metallic and non-metallic sjement 
and of oxides and sulphides. 
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l,i ae Slew pelout; a fresh surface but soon tarnishes 
aa eaey Lead is 11% times heavier than water. 


Boho aien or polled into thin sheet or drawn into wire. 
: at Semsperntare 633" F. Can be cast in amould. Its com- 
fenton liquid with oxygen. Formation of lead oxide, 
oxide has entirely different properties from lead. Removal 
“of the when heated with carbon and the formation of 
4 metallic. Toad. Formation of red lead by h the oxide, 
« Solation of lead by nitric acid and the formation of lead nitrate. 
Solution of lead oxide by nitric acid and the formation of lead 
‘ gitrate, Similarly to potassium nitrate this 1s to be termed ‘a 
seit.” Its solution in water. Other salts of lead, chloride, 
. Formation of sulphate and chlonde of lead, their 
jnaolubility in water. Galena, or lead sulphide, one of the ores 
from which lead 1s obtained, ; 
iments.—Piece of lead to scrape and show it 1s then 
bright and has ‘‘ metallic ” appearance. Show by balance that 
compared with water itis bulk for bulk much heavier Show 
the metal beaten out mto thin sheet, also as wire Melt lead in 
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ai rron spoon, and cast in a mould. Show formation of oxide 
by blowing air onto the melted metal Contrast the properties 
the oxide with those of the metal Convert the oxde again 


into metal by strongly heating an intimate mixture of it and 
charcoal powder Heat the oxide to show its further oxidation 
and the formation of red lead Show the action of nitne acid 
on lead, also on lead oxide, and the formation of lead nitrate 
Show this is ‘‘ salt,” and prove that tt 1s soluble in water De- 
monstrate that the first 1s very slightly soluble, and the last 
almost insoluble in water. Show the formation of chlonde and 
sulphate of lead by the addition of the respective acids to a 
solution of lead nitrate Collect on filter the salts so formed, 
wash and dry them Show specimen of Galena (lead sulphide) 
TrRon.—Not used in a pure condition, always obtained un'ted 
with carbon Three kinds of iron; wrought tron, cast rron, and 
steel. Wrought 1ron the purest and used if the body 1s to be 
formed by hammering ast tron contains most carbon Steel 
used for cutting instruments , can be made into a magnet; can 
be ‘‘annealed ” Solubility of all three forms of iron in sul- 
phuric, nitric, and in hydrochloric acids, and the formation of 
iron sulphate, nitrate, and chloride Their solubility in water 
Melting ; point of iron 1s at much higher temperature than that of 
lead. Comparison of the weight of iron with that of water 
Its colour. The ready action of air on it. Formation of rust 
Oxidation by heating. The action of steam on iron when red 
hot. Oxide of iron heated with hydrogen or with carbon parts 
with its oxygen, and iron is left. Oxide of iron found in the 
earth. Heematite A carbonate of iron mixed with clay used 
as a source of tron Heating the ore the iron ts converted into 
oxide Removal of the oxygen by heating it to a very high 
temperature with carbon Formation of slag from clay and lime. 
xperiments.—Specimens of the different kinds of iron, 
ht iron, cast iron, and steel Dissolve cast iron in hydro- 
chloric acid diluted with equal volume of water, show carbon 
which remains, filter and evaporate the hquid to show the chlonde 
of iron formed Heat iron wire by the blowpipe to show the 
high temperature required to fuse 1t Iron acted on by air and 
moisture to show its rusting Heat iron oxide in a tube and pass 
over it to show formation of water and metallic iron 
ow specimens of iron ores, clay iron stone. Hzematte 
etic iron ore, and sl 
OPPER.—Its colour, Does not rust in air at ordinary 
temperatures. Thin wire melts in flame of Bunsen burner 
When heated in air becomes black, owing to formation of an 
pxide. Oxide heated in hydrogen gas yields up its oxygen, water 
Ip formed, and the red-coloured copper 1s obtained Action of 
pcids on copper With dilute nitmic acid evolves a colourless gas, 
mach turns red in contact with the air, and the metal dissolves, 
paakng & green solution of copper nitrate Heated with sul- 
eric acid copper yields sulphur dioxide, the same gas which is 
pied when sulphur burns in air or in oxygen. Substance 
wed when copper dissolved in sulphunc acid is when crystal- 
id from water of a fine blue colour, known as copper sulphate 
& blue vitriol. Action of vegetable acids on copper. Verdigris. 
yee of copper in alloys, A penny composed of 95 parts of 
st, 4 parts of tin, and 1 part of zinc. Bell metal and gun 
contain and tin 


i Aayeiaents.—Show specimens of copper in bar, sheet, and 
Bre. Point out characteristic colour of metal, Heat piece of 

pver flame of Bunsen burner. Show formation of 
Explain its orilym. Take black oxide of copper 
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sample of verdigris and explain how formed. Show various 
alloys of copper, bell-metal; brass, gun-metal, &c., 2 penny- 
ece. 


MERCcuRY.—A liquid metal, but if st be cooled to - 40° 
Fahrenheit it is sols Its metallic appearance, Its weight ; 
heaviest liquid known ; 13°6 times heavier than water. Use m 
the barometer and thermometer Does not rust or tarnish in the 
air at ordinary temperatures, oxidation if heated to about 600° F. 
in the aur, and the formation of red mercunc oxide. Is readily 
attacked and dissolved by nitric acid. It dissolves many metals, 
—eg, tin, lead, &c. ; amalgams. Mercury m combination with 
sulphur, as cinnabar, Mercury can be obtained from any salt of 
mercury by heat, volatilization of mercury, and the condensation 
of the vapour. 

Experiments.—Specimen of mercury. Show that to balance 
a given volume of mercury 134 volumes of water are necessary. 
Boil a little mercury in a tube to show it vaporizes. Treat 
mercury with nitric acid and show its solution. Show that tin 
foil 1s dissolved by mercury, which becomes Jess fluid. Heat 
mercuric oxide in a tube and collect both the oxygen and the 
mercury Heat mercuric chloride in tabe sealed at one end with 
dry sodium carbonate and show the metallic mercury condensed 
on the side of the tube 

Sopitum —Common salt contains a metal combined with 
chlorme known as sodium. 100 parts of common salt contain 


39°3 parts of Sodium and 60 7 parts of Chlorine. Carbonate of 
soda (washing soda) contains sodmm, Sodium obtained gn 
Sodium one 


strongly heating carbonate of soda with charcoal. 
of the lightest solids known Swims on the surface of water 
and decomposes that liquid with evolution of hydrogen and 
formation of the alkali soda. Other properties of the metal 
sodium + its low fustbility and softness Its tarnishing in air. 
Preservation of sodium from action of air by being kept in same 
liquid lighter than water and free from oxygen. 

Experiments —Samples of common sait and rock salt; also 
washing soda and bicarbonate of soda, Recall ex ent 
showing that chlorine 1s constituent of common salt. Show that 
washing soda and sodium bicarbonate evolve carbon dioxide on 
treatment with an acid. Common salt 2 compound of chlonne 
with a metal called sodium, bicarbonate of soda and washing 
soda compounds of carbon dioxide and sodium, Sodium cana bs 
made by strongly heating sodiu n carbonate with charcoal. Ex- 
hibit specimen of portions sodium, Show that it can be cut with 
a knife, and that the so cut can be pressed together again. Ex- 
hibit metallic lustre of sodium , show that it quickly tarnishes in 
the ar Show that sodium 1s hghter than water and deco 
that liquid with evolution of gas (hydrogen). Collect hydrogen 
from water by thrusting small piece of sodium beneath test-tube 
filled with water and standing in basin of water. 

Carson CompouNnns.—Large numbers of substances are met 
with in plants and animals which are not found in the earth, 
Most of these bodies contain carbon. The other elements united 
with the carbon are hydrogen, oxygen, nitrogen, some bodies 
are composed of all these elements , others of only two of them. 
Many of these bodies when heated leave black residue of carbon } 
when this 1s more strongly heated it burns away great 
number of these carbon compounds, and the great difference in 
their properties. Sone are acids, eg, vinegar (acetic acid), 
and tartaric acid, Some are salts, eg, fats, tallow, butter. 
ne are sort tte By suger, starch, spirit. re 

eperemsent,—Show that on i aay cedinary vegetable or 
animal substance carbon 15 left be ? ' 

Acetic Actp.—One form of dilute acetic acid is known as 
vinegar. Formation of acetic acid when beer or wine exposed 
to the air becomes sour. The spint present combines with 
oxygen of the air and forms acetic acid. e presence of a kind 
of tungus called mycoderma aceti necessary to cause this oxida- 
tion. ange amount of vinegar is made from poor kinds of 
nod beer, Action of vinegar on blue litmus, and on 


carbonate. Vinegar is also made by heating wood in = retort; 
a great many bodies distil over, among them acetic acid, The 
pure acid has very 


nt smell, and has all the 
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the proportion of 40°0 parte of ehon, 6°7 parts of hydrogen, 
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and 53°3 parts of oxygen. It is neutralised by alkalies like sul- 
pret acid, Iron put into it 1s slowly piesachc ly h n 





— Onde of lead dissolves m it, forming a salt, and 

clear solution be eva a white crystalline body called 

sa of lead” 1s formed, which 1s lead acetate. The vinegar 
Sodium acetate 


eae, 2 only to the acid, not to the salts. 
has no smell ; add to it sulphunc acid and warm, when the smell 
me the acid aut peer it rated and ‘ole a 1s volatile : 
wments,—Show that vin the properties of an 
acid, ee that a salt is forged 8 Seutraliine i Show a 
of the commercial acetic acid, and point out its colour- 
less appearance and strong smell and acid reaction. Show that 
tron 38 acted on and dissolved by acetic acid Make sugar of 
jead by dissolving lead oxide in acetic acid, and crystallise out 
the sakt Pont out disappearance of the pungent odour of the 
acid on neutralisation by potash or soda Demonstrate the 
Ikberation of the acid as indicated by the odour on addition of 
sulphuric acid to sodium acetate, and show that it can be 
separated from the liquid by distillation. 

TarTaRic Actp —QOccurs m many fruits; especially in 
grapes Is obtained from ‘‘argol,” an impure potassium salt of 
tartaric acid, deposited when grape jue ferments, Tartaric 
acid 18 a crystalline solu, and dissolves easily in water. Has no 
smell Is composed of carbon, hydrogen, and oxygen, 7.¢., the 
same elements as are in acelic acid but im different proportions, 
viz. : 32°0 parts of carbon, 4 © parts of hydrogen, and 64 0 parts 
of oxygen. Its action on sodium carbonate LE ffervescing 
draughts ; seidlitz powders ‘Tartrates 

Experimunis —Specimen of argol and of crystals of tartaric 
acid. Show solubility of the solid acid in water, and that the 
solution has acid properties and 1s without odour Demonstrate 
the presence of carbon in the acid by ignition 

FaT AXD OILS —Are neutral bodies made up of an acid and 
a base, the base in all cases 1s glycerine, the acid varies in 
different oils and fats. They are al! snsoluble in water Oils 
ate hquid ; fats are solid. Many of the oils are obtamed from 
vegetables, either from the seed or fruit Most of the fats are 
from animals Mehiog of tallow (fat of the ox, sheep, &c ) 
put in boiling water Its non solution m water Its lightness 
as compared with water If a solution of caustic potash be 
added, and the solution of the liquid boiled, the fat disappears 
and the hquid becomes shihtly oulky, and nearly the whole 
dissolves Combination of the potash with the acid (stearic) of 
the tallow and formation of potassium stearate Previously the 
stearic acid was combined with glycerine To the solution of 
potassium stearate hydrochloric acid is added = The potash 1s 
again separated from the stearic acid, and the stearic acid, 
as it cannot dissolve in water, separates out Stearic acid dis- 
solves n alcohol and in ether and separates out im crystals. 
Used sn making candles, and 1s bettcr than tal ow becanse it 
melts ata higher temperature ‘Tallow distilled with steam of 
temperature 600° I. (high pressure steam) separates into stearic 
acd and glycerine, and when cold these bodies remain separate 
“ oils and fats are decomposed by potash in the same way as 
tallow 

Experimen’s — lie beef or mutton fat up in muslin bag, and 
melt to separate the fat from membranous matter Show that 
fat is insoluble in water, that it floats on water, and melts at a 
temperature below boiling water Show that oil has very similar 

aes to melted fat Boil o: or fat with caustic potash. 
Prepares solution of potassium stearate, and precipitate stearic 
seid from it by the addition of hydrochloric acid Show the 
solubility of the acid in alcobol and ether, and the msolubility 
of the lime salt of steanc acid. 

GLYCERINE —A thick colourless quid with a sweet taste. 
Dissolves readily in water When quite pure becomes solid 
ata low temperature If heated alone it 1s destroyed, but if 

with water m a retort it disttls over with the steam 
Heated with acids it combines with them, and bodies similar to 
fats are formed 

Ex, .-—-&pecimen of glycerrne Demonstrate its solu- 
bility in water and its sweet taste. 

Soar,—-By boiling fat with caustic soda sodium stearate 15 
formed. On adding salt to the liquid the sodium stearate, which 
ix soap, separates out and solidifies on the surface of the liquid. 
Bot = is potassium stearate. Action of soap in washing 
Action of soap on hard and on soft waters. 

Experimant.—Shake distilled water up m bottle with soap. 
Show action of solution of salts and acus on the solution. A 
toap solution to distilled water, also to common water, and 
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the difference of action. Show of stearix 
pa gees by adding hydrockloric acid to a wolution of aoap, > 

Sucar —Exists m many plants. 1s obtained from the eugat- 
cane ; also from beetroot. juice of these plants yields the 
sugar. When pure it is white, crystathne, sweet, and ‘wery: 
soluble in water Sugar candy. If heated with very little water 
to 365° F., on cooling it 1s no longer crystalline and is ‘ harley 

.’ Does not combine with acids, but even a very Lethe 
acid boiled for a long time with a solution of sugar 
to another kind of sugar Composition of cane sugar, The ° 
several different kinds of sugar, ¢.¢,., the solid part of homey ia 
a sugar which differs from the sugar sn the sugar-cane ; the same 
found in all sweet frutts and 1s called grape-sugar. Grape-sugar 
not so sweet nor so soluble as canc-sugar 

Experiment —Specimens of ordinary white and brown sugar ; 
also sugar candy and barley sugar Show its great solubility in 
water ; also that its solution is neutral, Heat it and point out 
the peculiar odour it gives ont, and that on further continuing 
the heat it leaves a residue of carbon Wash honey with ee 
and show the residue ts sugar, but that it is not sweet as ordinary 
sugar, and not so soluble 

STARCH,—A neutral substance, composed of carbon, hy 
and oxygen, Composition, Peculiar structure , not 
Is found in all parts of a plant Js obtained from wheat, rice, 
potatoes, arrowroot, &c. Starch in its ordinary condition in- 
soluble in water When starch powder ts borled with water, the 
membrane of starch cells bursts, and the starch 13 partially dus 
solved Strong solutions form a jelly when cold Used for 
stiffening hnen Starch recognised by its forming a blue com- 
pound with todme Undergoes no change n the air at ordinary 
temperatures , if heated to about 3co° F it becomes shghtly dis- 
coloured and 1s changed into a soluble body, known as British 
gum (dextrin). If small amount of nitric or hydrochlorse acid 
be added to the starch this ante 1s More ae bxtract of 
ae also changes starch into soluble compounds Starch as a 

Experiment — specimen (of starch), point out its 
structuic and absence of crystalline form Demonstrate that tt 
does not dissolve in cold water, but on boiling some does dis- 
solve Show that starch both solid and in solution gives a blue 
colour when iodine 1s added to it) = Morsten starch with very 
dilute hydrochloric acid, and heat ‘o convert it into a gum, 
which 1s thus soluble in water 

GLUTEN —If flour ss ticd up in a calico bag and well kneaded 
in a basin of water, the water becomes milky, and on standing 
starch sinks to the buttum — All the starch 1m the flour can thos 
be removed, and then a sticky substance remains in the bag 
called gluten About 70 per cent of flour 1s starch and f0 per 
cent isglnten. Gluten contains nitrogen, starch does not These 
bodks represent two most important constituents of food, 
The gluten exposed to the air soon decomposes and smells very 
disagrecably (putrifies) 

Ea periment —Tic some flour up in a piece of calico and kneart 
it for some time in a vessel of water; the starch comes through, 
and will settle to the bottom of the vessel, and can be collected 
and examined , the gluten remains in the bag, 

Srirtt — Alcohol, spirits of wine A colouriess, hight quid 
Neutral to test papers Has pleasant odour, boils at 173° F. 
Burns with a flame, which gives very little light, without leaving 
any black residue of carbun A large number of different 
bodies dissolve in at. It 1s the intoxicating pnaciple in wines 
and spirits In beer there is 3 to § per cent of alcohol, In 
hght wines about 8 per cent In spirits 60 to 75 per cent The 
different flavours of wines and spits de on very 
quantities of other bodies present Alcohol dissolves in water, 
giving out heat 

‘** Proof spint” contams §0 76 parts of water, and 49 24 parts 
of alcoho! ‘ If sed mates be lrriek te qin Apps set fire 
to gunpowder when burning cohol obtained from 
peear F Fermentation grape sugar converted into alcohot abd 
carbon dtoxide by presence of some ferment whih exists in 
yeast. Cane sugar on the addition of yeast is fret converted 
into grape sugar, then into alcohol and carbon dioxide. Use of 
yeast in brewing. Not necesvary for making wine, a+ there ‘is 
already a ferment in expressed juice of 

Experiment —Show it is neutral lice dinao! 
that it burns with nearly colourless flame, and 
of carbon, Show that it can be made to boil at 
temperatere than water by placing test-tabe of it im het spate. 
Distil beer and collect the alcohol and water which compe Ont. 
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muncey wer Allow it to stand some hours, and distil 

ws, Show that this is much stronger, catches fire readily, 

Leastes more burning Make a solution of common sugar in 
woange fask 5 udd yeast, and fit 2 cork with a bent tube to the 
Yak, Let the tube dip into lime water Place it in a warm 
ae after some days show that spirit has been formed in 
he flask by distilling the liquid and collecting the portion 
“oming over first. 


AN the substances and experiments mentioned above are to 
xe shown to the class, This does not preclude such other ex- 
yersments and illustrations as may suggest themselves to the 
cacher, 
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NOTES 


We trust that ft 1s not mn the least hkely that the proposal 
*From a Correspondent” in Saturday's 7imes to remove the 
Science Museum to make way for a permanent Colonial Museum 
will receive serious attention in any influential quarter For this 
woposal really involves the monstrous step of shunting col- 
ections which have been brought together with so much trouble 
tnd at so much expense Their value was recognised by the 
Duke of Devonshire’s Commission As tothe Colonial Museum 
we shall be in a better position to express an opmion upon it 
when its nature and objects are further developed. We wish in 
10 way to disparage it, but there 1s room for it elsewhere 
Why should :ts founders try to build at on the ruins of an enisting 
ind valuable collection ? 


THE thirty-fifth meeting of the American Assouiatidn for the 
Advancement of Science will be held at Buffalo, from Wednes- 
lay, August 18, until Tuesday evening, August 24, 1856 For 
he third time, at intervals of ten years cach, the Assouation 
tas accepted an invitation to hold a meeting in Buftalo The 
~ocal Committee intend to make the meeting a great success 
ind members who were at the meeting of 1876 necd only to 
ecall st in order to form an idea of what the coming meeting 
nomises to be. The facilities which the city offers are all 
hat can be desired, both in regard to rooms for the several 
sections and in hotel accommodation, while the health and 
omfort of the city in the month of August are well known 
The headquarters of the Association will be at the Tigh School, 
ind all the offices and meeting-rooms will be in that binlding or 
n one of the schoolhouses near by The hotel headquarters 
vill be at the Genesee House A special circular in relation to 
ailroads, hotels, and othcr matters, has been issued by the I ocal 
somnuttee Arrangements for excursions and receptions will be 
mnounced by the Local Committee The officers of Sections 
) and H have issued special circulars relating to the meeting, 
vhich can be had by addressing the respective secretaries 

information relating to any of the Sections will be fur- 

ied by their officers In Section E special attention will be 

aven to the problems connected with the Niagara Falls and its 
rorge. 


We have only just received the Procedinys of the American 
keeoviation for the Advancement of Science at the Philadelphia 


veeting of 1884. The volume is particularly wel) printed and 
ily Mustrated. 


i'THz Institution of Nava) Architects 1s holding a summer 
‘ting at Liverpool this week 


THE recent elections have done nothing to alter the compara- 
ively small but distinguished band of men of science in the House 
f Commons, Sir John Lubbock retains his seat for London 
iniversity, The electors of South Manchester have remained 

fel to Sir Heary Roacoe, and those of South Leeds to Sir 

1 Playfair. Mr. Story-Maskelyne returns from North Wilt- 

Met Gir Edward Reed, after one of the principal contests 
“1 front Cardiff. 
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M. JANSSEN is continuing, at Meudon, his researches on the 
influence of gases on the rays of the spectrum He is building 
tubes, which can be loaded with 1000 atmospheres of hydrogen 
oxygen, or carbonic acid. In this last case the real density of the 
gas wil] be superior to the density of water. The filling of the 
tubes to these hngh pressures 1s not directly obtained by pres- 
sure, they are loaded by a sort of step-by-step or cascade 
process This is a very long affair. After the filhng of 
these tubes some time must be allowed for the settling | 
down of the dust which has been raised by compression. As 
long as the cloud of minute particles 1s floatung, the colour 
of the light traversing longitudinally the tubes 1s blood-red. 
This effect can be shown with a far lessened pressure. 


Mr J. M Horspurcu has been appointed Secretary of 
Untvirsity College, London, to enter upon his duties on 
October 1 


Durinc the last ten years M. Marcel Deprez has been 
engaged in experiments connected with the transmission of force 
by means of electricity. The Rothschilds some time since pro- 
vided him with an unlimited credit to prosecute his researches 
at Creil, under the mspection of a commission of thirty-eight 
men of science. On Friday the commission met to hear a report 
on the results at present obtained, drawn up at their request 
by M Maurice Lévy This report was unanimously approved. 
It appears from it that we can now, with only one generator and 
only one receiver, transport to a distance of about 35 miles a 
force capable of being used for industrial purposes of 52-horse 
power, with a yield of 4§ per cent , without exceeding a current 
of 10 amperes When the amount of force absorbed by the 
apparatus used to facilitate the recent experiment, but not 
required in the applications to industrial purposes, 1s added, the 
yield will be nearly 50 per cent The commission certifies that 
the machines now work regularly and contsnuously, The maxt- 
mum electromotive force 1s 6290 volts Before the construction 
of the Marcel Deprez apparatus the maximum force did not 
exceed 2000 volts. The report states that this high tension does 


_ not give rise to any danger, and that no accident has occurred 


during the past six months The commission ts of opinton that the 
transmitting wire may be left uncovered on poles provided tt be 
placed beyond the reach of the hand It estimates at nearly 
So00o/ the probable cost of the transmmssion of 50-horse power 
round a circular line of about 70 miles This price would, how- 
ever, be much diminished sf the machtnes were frequently con- 
structed The commussion, in the name of science and industry, 
warmly congratulated M Deprezon the admirable results which 
he had obtamed, and expressed thanks to the Rothschilds for 
the generous aid extended to the undertaking. 


Tue eighth congress of the French Geographical Societies 
will meet at Nantes on the 4th proximo, and will continue until 
the 9th. 


It 1s stated that Baron de Miklouho Maclay is now busy 
getting printed at St. Petersburg, by command of the Car, the 
result of his scientific researches in New Gumea from 1870 to 
1883. 

A CONFERENCE was held by the National Fish Culture 
Association on Monday last at the Colomal and Indian Exhibi- 
tion. Sir Albert K. Rolht, MP, presided. The chairmes, in 
delivering the presidential address, stated that the Assochativn 
had made a great impresston upon the public as to the netassity 
for remedial, protective, and other measures in the mterest of our 
fishing industries and population. The Association was doing 
work which many other nations and colonies thought it expedient 
and economical to do upon a much larger and more expensive 
scale, He therefore thought the public ought to suppert it 
liberally in order fo enable it to carryout the work which could 
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not be left undone without serious danger to one of the greatest | order to increase the value of the reward, and should the 
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induatries of this country. Mr. Oldham Chambers then read 9 | cessful reader desire it, a patent will be obtained by the’ pulbdidher,.’ 


paper upon “Carp Culwre,” which was followed by the Rev. 
C. J, Steward with a paper upon ‘‘ Marine Temperatures and 
their Influence upon Fishes,” and Mr. Willis-Bund with a paper 
upon ‘The Influence of the Weather upon the Migration of 
Fish.” After the several papers had been fully discussed, the 
proceedings terminated with a vote of thanks to the chairman 
for presiding. 

In a recent article the Ceylon Observer refers to the power of the 
coco-nut palm to conduct hghtning Sir Emerson Tennent long 
ago pointed out that this tree acts as a conductor in protecting 
houses from lightning, and 1n one instance 500 palms were struck 
in @ single plantation during a succession of thunderstorms in 
April 1859. But the trees themselves suffer terribly in the pro- 
cess, for however slightly they may be touched by the electric 
Auid, they die. Sometimes only the edges of the branches are 
singed, at others a few leaves turned brown alone show where 
the tree was touched, yet however slight the apparent effect, in 
course of time the tree withers gradually and dies In conclu- 
tion the journal quoted inquires why it 1s that coco nut palms 
which have merely had their external parts, their folage, 
almost imperceptibly singed should be as much doomed to death 
as those which have had their vital parts permeated by the light- 
ning, the fatal result being only protracted mn the one case, while 
it 2s instantaneous 1m the other. 


AT Nottingham the University College, Technical Schools, 
and a Museum are under the same comumittee as the Free 
Library ; and from the not very carefully edited Report of that 
committee the convenience of combination 1s further shown by 

classes being opened at the first of them for elementary 
school teachers, while the expense 13 defrayed by the School 
Board. The Technical Schools, whose evening class students 
we trust will far exceed 1n number the regular daily pupils, are 
largely supported by voluntary contributions from the Drapery’ 
Company , so natural and appropriate a use to put such money 
to, that 1t 1s to be hoped that the reforming spirit of the age will 
fead to the same commendable action voluntanly on the part of 
ali such old trade guilds. As might easily have been foreseen, 
commercial classes held during the working hours of all those 
who felt their need have failed , just lke the free library at the 
Guildhall, London, so discreetly opened at first from ten till four 
just the hours when the pressure of business was greatest upon 
every one to whom it could be of any use! An experience of 
the Nottuungham Committee seems to be that the highest working 
power of their money may be obtained by opeming district 
branches, modestly termed reading rooms, yet each the germ of 
a branch library ; and also that the most economical sue for a 
free library, as far as supplying literature to the working classes 
ts concerned, is from three to four thousand volumes , their 
libraries of that size having a greater circulation in proportion 
than either the larger or the sinaller ones 


WE have received the first number of a new technical journal 
named /nfustries, published in Manchester As its name 
impltes 1t 16 the intention of the publishers that it shall cover all 
the ground of the manifold manufactures of the country, and 
inclu le the dissemination of technical education in its widest and 
most useful form A new departure is taken in technical 
journalism, inasmuch as the publishers propose to offer a series 
of substantial rewards to those of their readers who may bnng 
forward some new and useful advance in practical science. 
These awards will be granted on certain condinons being ful 
filled, and will be made by the editors, assisted by two or more 
gentlemen eminent in the particular science. As a commence- 
ment it is the mtention to arrange rewards in each of the follow- 
ing subjects, viz. engmmeering, electricity, and chemistry. In 
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for the invention or process, which will be presented to the: 
successful reader before the invention is described in the papes;' 
and further, if a model 1s necessary, this also will be added to 

the reward. This inducenent ought to add considerably to the 

subscribers’ list, and ensure the success of the paper; at the sazhe 

time it will without doubt increase, the number of workers 

and probably add to the already large list of inventions, The « 
paper 1s nicely printed, and the woodcuts are well executed. 

We find an illustrated Patent record at the end of the journal, 

and arrangements are to be made so as to include the mote 

important American and German Patent Specifications. Journdls 

of this class add greatly to the general advancement of technicat 

education, and we wish the new venture every success in its 

youth and a strong and sturdy future 


A Moscow journal states that it ts contemplated establishing 
a university for women in that city, founded on private capital. 
Tt 1s to have three faculttes—a mathematical, a natural 
one (with medicinal studies), and a philological. Doubt i, 
however, expressed whether the Government wi'l sanction the 
scheme. 


FRoM several parts of Western Norway complaints are being 
received of the great destruction of fir and spruce cones by a 
httle unknown insect 


From the report of the Swedish Academy of Sciences for last 
year, it appears that the National Museum—which 1s under the 
authority of the Academy——succeeded in acquiring some splendid 
specimens of topazes from Brazil, containing fluids on which expe- 
riments are now in progress in the Academy’s chemical laboratory. 
Some specimens of argyrodite, containing the new element ger- 
manium, were also acquired, with which Profs. Nilsson and 
Petterson have been experimenting. The museum for lower 
invertebrates acquired from Lieut. Sandberg a very valuable 
collection of lower marine ansmals from the shores of Northern 
Russia, collected by this gentleman during his extensive journeys 
in these parts At the Academy’s biological station on the 
coast of the province of Bohus, aquaria were kept in perfect ~ 
working order from June till October The station was visited 
by many savands for zoological studies Through Dr. Carlson's 
researches on the former existence in Sweden of Zrapa safans, 
the National Museum has become possessed of more than a 
thousand sub-foosil trapa fruits from Southern Sweden. In 
addition to the sums granted by the Government towards scien- 
tific researches on the recommendation of the Academy (p. 20%}, 
several others were made out of the funds administrated by that 
institution. Among them are the iterest on the large sum lef 
by the late Dr Regwell for zoological studies, distributed for 
the first time, a sum of 250/, to Dr. S_ Arrhenius for the 
study of the galvanic conductive force of electrolytes, and their 
relation to physics, at certain institutions in Russa, Germaay, 
and Holland Prof Agardh was awarded the yearly Lettersted 
pnze for his celebrated work ‘Fresh contributions to the 
Systematic of the Algx.” The Lettersted fund for sciedtific 
research amounted at the end of the year to 30,000/. A number 
of smaller sums were also granted by the Academy towards 
researches on a variety of scientific subjects. 


Mr, OTs T. Mason sends us a reprint of his valuable paper 
on the progress of anthropology in 1885, which was 
embodied in the Smithsonian report for that year. Here anthte- 
pology is used in « very wide sense, giving scope to rematkéion 
comparative psychology, biology, archwology, and sociology; as 
well as to the more closely-connected subjects of general ait 
special ethnology. Some of the more important recent teeth 
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po branches are noticed in greater or less detail, 
2° <"ty appended an ample “ Bibliogrephy of Anthro- 
* 3860 which is arranged in alphabetical order, and 
will be found most useful for purposes of general refer- 
+ yt inchudes not only independent works and memoirs, 
special papers bearing on the subject, which have been 
buted in the specified period to various English, American, 
rench, German, and other scientific journals. Amongst the 
ays more fully noticed are M. Gabriel de Mortillet’s work on 
The Precursor of Man,” advancing the theory that the flints of 
yenay were the workmanship, not of man as fully developed, 
st. of his immediate predecessor, the anthropopithecus; Dr. 
lasaner’s paper on human cramology, introducing the sagittal 
sare as a new element in obtaining anthropological measure- 
ents; Dr. Hermann Welcker’s treatise on the capacity of the 
antum im connection with the three diameters, with classifica 
mas of races according to their skull capacity, Dr Topinard's 
asterly work on genera! anthropology, from which copious 
acts are made, Dr. Otto Stoll’s contribution to the com- 
ative philology of Central America, embodying a scientific 
assification of the eighteen languages still current in Guate- 
alan. Here the Maya family 1s specially dealt with and divided 
o four distinct groups. Tzental (Chendal), Pokonchi, Quiché, 
i Marne. It 1s incidentally mentioned that in 1885 the 
oman’s Anthropological Society was organised in Washington 
der the presidentship of Mrs Tilly Stevenson. The object of 
is association is stated to be ‘‘to conduct investigations to 
iich the avenues are especially open to women, and to en- 
urage the sex in the prosecution of scientific work.” 


THe catalogue of the Library of the Chemical Society, 
‘anged according to subjects with indexes containing authors’ 
wes and subjects, will be useful to chemists, 


Von, I. of ‘* Studies from the Biological Laboratories of the 
rens College ’’ (Manchester: Cornish) is mainly a reprint of 
ers that have appeared 1n various journals. 


We have received the last (r9th) Report of the Peabody In- 
wte of Baltimore There is no marked advance over past 
@fs in any department, but all have been prosperous and the 

attained have been satisfactory. The attendance at the 
red of lectures was exceptionally large, but the use of the 
whty has been somewhat reduced owing to the opening of 
ther free public hbrary in Baltimore, Amongst the lectures 
Ang the year were courses on Arctic Explorations and Life m 
_ Arctic Regions, on Mexico, Ancient and Modern, on the 
‘pnd Builders of Ohio, and on the Poetry of Scieace 


, + ©. G, Rockwoop, jun., of Priaceton, N.J., wntes that 
hock of earthquake at Sandy Hook, New York, of June 11, 
, Lin NaTuRE of June 17(p 153)1s anerror The trempr 
- was felt in that vicinity at the time stated, and which was 
at reported as an earthquake, was afterwards traced to the 
of heavy guns on board the U.S S, magia, at that time 


poaching Sandy Hook. 


", Sdditions to the Zoological Soctety’s Gardens during the 
k include a White-handed Capuchin (Cebus hypolcucus) 

razil, presented by Madam Sangiorgi; a Levaillant’s 

we, ‘Cymictis penscillats 8), five Suricates (Suricata tetra- 

» $62 % @), two Triangular Spotted Pigeons (Colaméa 
), three Vinaceous Turtle Doves (7ariur vinaceus), two 

\ Turtle Doves (Zisrtur capscola) from South Africa, pre- 
Ked by Mr. R. A. Fairclough; two Red Foxes (Canes 
wns ¢ 2) from North Amenica, presented by Messrs. Enson, 
ebex, and Co. ; 1 Masked Paradoxure (Furadoxurns darvatus) 
wystiwag Kong, presented by Mr. J. Orange; five Forster's 
exstralis) fom the Fal.land Islands, pre- 





"a yp Me, Janes Moore; a Tawny Owl (Syraium aluce), | 


British, presented by Master C. G. Gregory; five Common 
Toads (Bufo velgaris) from the South of France, presented by 
Mrs. F. Walker; 2 King Valture (Gypagus papa) from Brazil, 
deposited ; three Lions (Felis lo 8 2 9) from Afneca, a Grey 
Squirrel (Scisrus cincreus), a Mink (Putorins vison), three Hud- 
son’s Bay Squirrels (Sc:mrus hudsoninus), a Virgiman Eagle Owl 
(Bubo virgintanus) from North America, purchased ; two Mule 
Deer (Cartacus macrotss & &), born in the Gardens, 


ed 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 1-7 


(FOR the reckoning of time the civil day, c at 
Greenwich mean midnight, counting the hours on to 34, 
1s here employed. ) 
At Greenwich on August 1 

Sun rises, 4h 26m. ; souths, 12h. 6m. 4°93.; sets, 19b, 46m. ; 
decl. on meridian, 17° 59 N.: Sidereal Time at Sunset, 
16h, 27m. 

Moon (one day after New) rises, 5b. 59m. ; souths, 13h. 39m, 5 
sets, 20h. 26m. ; deci, on meridian, 11° 23’ N. 


Planet Rises Souths Sets Decl. on meridian 
. h m. h. m. h, m. ae 
Mercury 643 . 1326 .. 29 .. 7 52N, 
Venus . 145 . 954 . 18 3 .. 22 29N, 
Mars 1055 . 1623 . 2158 «. JF O = 
Jupiter 9 27 15 3" ai 35 o sn. 
Saturn 2 21 10 28 18 35 22 10 N, 


Occultations of Stars by the Moon (visible at Greenwich) 


Aug Star Mag Disap Reap pean te 
cides 

h m. h m. ao @ 

5 ..95 Virgims . 6 .. 21 54 22 53... : 108 297 


5 .». 94 Virgins ... 6 
Aug h, 


22 3 nearapproach 202 — 


| a ae |) Mercury stationary. 
Fartable Stars 
Star R.A DecI 
h. m. e ‘ bh m. 

U Cephe ... o522 .81 16N .. Aug. 2,22 3O m 
A Tauri : 3544 .12 I0N, » jg 2212 
U Monocerotis .. 7 25°4 . 9 325. » 6, ww 
S Virgins 13.270 . 6375 ee we 
V Corona: 13455 3955N.. 5 Ss Mt 
U Ophiuchi . 17 10°8.... 1 20 N., » «=o 0 38 
R Scutr » 1% 434. § 50S » ids Mf 
y Aquilz . 19 467 O43N. . ,, 5, 20 30 me 
8 Cephei 22249 57 50N. , 4 0 Om 


Af agnifies maximum , »¢ mini: 
Meteor Showers 

Showers have been observed at this season from the following 
radiants :—The Andromedes (1.), from R.A. 8°, Decl. 36° N.; 
from Camelopardus, KR A 12°, Decl. 7o° N. ; near » Persei(the 
Perseids), R.A. 45°, Decl. 56° N. ; near » Herculis, R A. 254", 
Decl. 37° N.; near A Aquarn, R.A 342°, Decl 9° S.; from 
Lacerta, R.A. 342°, Decl. 40° N. ; and one near Fomalheaat, 
R.A. 342°, Decl 34° S. 


Stars with Remarkable Spectra 


Name of Star - 3886 o Decl, 1886'o Type of 
m ss ‘ 
DM. + 44° 3877 ... 21 31 42 .. 44 SION. Li, 
2494 Schjellerup .. 21 37:13. 34 594N.. IV, 
zp Cepher 6 2h 40 £2. 58 154 N. II, 
254 Schyellerup ... 21 4o gt... 2444S. . itl, 
ey Schjellerup =... 2159 «2. 87 78 N. IIL. 
18 Cephei . +. 22 026 . 62 33°83 N, IIl. 
D M. + §6° 282: ... a2 34 8... §6 12-3 N. TE. 
B Pegasi .. .. 2258 14... 27 278N.. i 





THE VOLCANIC ERUPTION IN NEW 
ZEALAND 


FURTHER details have been received of the voloanie erup- 


fion in the Hot Lake di N 
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occurred early on the morning of June rp. 
Lake Rotorua, the earth began to tremble at midnight. At ten 
ininutes past Za.m. there was a heavy quake and a loud roaring 
fteise which startled the inhabitants and caused them to flee 
from their houses. From this point it could be seen that Mount 
Tearawera, about fourteen mules distant, had suddenly become 
an active volcano, belching out fire and lava to a great height 
At 4am. a dense mass of ashes poured down, accompanied by 
suffocating smells, A large black cloud, which extended in a 
line from Mount Tarawera to the Pairoa Mountains, was filled 
with flame and electneity. The thunder-hke roar from the 
crater, the sulphurous «mells and constant quaking of the earth, 
caused many of the inhabitants to leave their homes and proceed 
i dieiestlae a dictont tawnchin on the aart coast AtRam 
t i of affairs was as bad as st was all might, and hondreds 
of boiling springs had broken out around Lake Rotorua Atl 
am the eruptions were going on continuously, and all the country 
down to Tauranga was in total darkness, with thick clouds of 
dust and sulphurous fumes in the arr. At one o'clock the dark- 
ness had all cleared away and the principal centres of eruption 
had subsided, 

At Lake Taupo, about forty miles to the south of Tarawera, 
the spectacle presented was most extraordinary At 2 a.m the 
outbreak was heralded by terrific reports, which resembled the 
roar of arhillery, while a pillar of flame shooting hundreds of 
feet into the air was observed in the locahty of the eruption A 
great black cloud hung over this pillar, whilst flashes of elec- 
tricity shot out from the cloud in every direction, shedding an 
unearthly bluish ght Loud reports, accompanied by heavy 
shocks of earthquake, followed in quick succession, and kept on 
antil six o’cloch, when the daylight and clouds of ashes rendered 
the sight invisible 

At Tauranga, forty-seven miles distant to the noith-east, loud 
reports of heavy earthquakes began at 2,15a m,and very severe 
shocks were experienced at 3 am, while in the chrection of the | 
outbreak the country was illuminated for hours with fivmes and | 
lightni In the neqhbourhood of Maketu, fifty miles to the 
east of the nincipal centre of eruption, atmosphenc disturbances 
-yised darkness till to am, and the shacks of earthquake 

ere accompanied with strong hghtning and earth currents, 

hile at Hamilton, eighty miles to the west, the volcanic dis- 
charges are said to have resembled the firing of great guns 
at t__ 
The devastation caused by the eruption 15 very widespread, 
and itis belreved that aff the natives round Rotomahina and 
Tarawera Takes must have died = About a hundred Maorn are 
known to have eed Mr Vlaszard, the schoolmaster at 
Wairoa, and his four children and niece, and an English tourist 
named Bambrige are the only Europeans hnown to be killed 
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egion is reached. 
to have formed at some remote 
lake-basin, is situated the township of Ohinemuta, where 
are several good hotels and a small white population, 
beneath the township the blue surface of Lake Rot 

the picturesque Island of Mokoia in tte centre, spreads 
in a circle of nearly 25 miles, The atea in tho, 


ityekt cnt 
vieinity of the lake, where the action of the thernte q'™ $ 
most active, extends from Whakarewrewa on the cd ® 


Te Koutu on the other, and inland to Tikitere and Ar : ; 
celebrated for its big holes of black boiling mud. Ho ik oan 
occur on its southern shore, while still further to the Jt ot 
again are the warm Jakes known as Rotorua and Rot fe get 
The nativa cattlamant ec ettuatad Danweve evemnemntela phen 
ing out into the waters of Lake Rotorua. Every part va] 
this strip of land is dotted and mddled with thermal springs; 
some of which shoot out of the ground from small apertures, 
while others assume the forms of large steaming pools. Ther 
are of all degrees of temperature from tepid heat to boiling” 
point Here the whares or huts of the natives are clust 
promiscuously about the springs, and in situations where a fe 
inches below the surface the soil is sufficiently hot to cook Pm 
in a few minutes 


4 . 
ie 18 this region which may be said to contribate the first yin 
in the chain of active thermal action, extending from 
mn the Bay of Plenty, through the Lake Country, to the activ 
in 


volcano of Tenganro, m the centre of the sland, a distance 
direct line of about 130 miles 

At a distance of about nine miles still southerly . 
Rotorua, les Lake Tarawera, with its cluster of minor 
which constitute the second and most important connection 
the volcanic belt It was here the recent volcanic disturbanc 
first declared stself im the sudden activity of Mount Tarawera, a! 
extinct volcanic cone which had remained quiescent since tim 
immemorial 

No place in the world could boast of scenery so unique an 
thermal phenomena .0 marvellous as could Tarawera and tts su 
roundings — It was reached from Tarawera by a delightfal rout 
fringed by fern-clad mountains, and through the Sikitapu Fore 
one of the grandest pardens of prim.cval vegetation in Ne 
Zealand, but which 1s now uprooted hy the force of the subte 
rancan devastation, At the southern exit of the forest the tt 
veller was charmed by Silatapu, the Blue Lake, and Rotokakal 
the Green Lake, whose calm picturesque beauty formed one 
the grandest sizhts of this singularly gifted region A few yar 
from this point nestled the native setticment of Warroa, r 
covered with 10 feet of ashes, Here were two hotels for 1 
accommodation of tourists, who came from places far and wi 
to visit the wonders of the Ferraces From tme out of mi 


é 


Here, in a depression whith: s 
period the area of an ‘ntiees, 


ie 


an «a 


The country for fifty miles around the vieintty of the disturbance | it had been one «f the principal homes of the great Arara tri 


has been covered by the discharge of stones and ashes, and Jarge 
craters have risen up Mount Tarawera 1s elevated 300 fect 
higher than before Lake Rotomahana has subsided, and has 
been transformed into an expanse of seething mud, and the 
renowned terraces are reported to be destroyed. large areas 
are covered with volcanic dust and mud. During the disturb- 
ance the wind blew from the east, heavy snow fell on the ranges, 
and there was intense cold. 

The wide area formmg the scene of the eruption has been the 
chief centre of voleanic activity in New Zealand since the country 
has been known to Europeans, and sn fact since the earhest 
period of Maori tradition The region forms of atself'a distinct 


volcanic zone remarkable for its picturesque hot lakes, boiling 
For many years it has 


eysers, and numerous thermal springs 
es the resort of tourists from all parts of the world, and who 


reached it by way of Tauranga, a picturesque town on the east 
coast of the North Island, with a fine harbour opening into the 
Bay of Plenty It is in this bay, about 30 miles from the main- 
land, that the first mdication of voleame activity pre 

m the form of Whakan, or White Island, a cone-shaped moun- 
tain which rises abruptly from the sea to an altitade of 860 feet 


resents stself 


The crater, about 14 miles m circamference, 1s in a condition of 


a tery active sod/adara, whose numerots 
springs evolve at all times dense volumes 


rows guises, 


tm and boiling 
fp givens and sulphu- 


From Tauranga the traveller proceeds in a southerly direction 


throngh a fern-clad count 
“pr forest presenti the 
‘hen. In @ distance little 


interspersed with broad belts of 
most luxuriant and varied vegeta- 
short of 40 miles the land rises grada- 
*- then the great table-land of the 


| 
| 


who claim to be the pioneers of the race in New Zealand. 
Down a wild gorge from Waira Lake Tarawera 
embosomed in a circle of tall forest-clad mountains, wh 
pointed peaks and serrated ridges betoken at once the Plute 
origin, while on the southern shore of the Lake mses Ma 
Tarawera, xn the form of a colossal truncated cone, with poin 
peahs lke a spiked crown It was out of this giant mount 
fapu, and sacred in Maon song and legend, that the recent 
terranean fires first shot forth, enveloping the whole mountat 
a sheet of flame 
A glance at this mountain and the surrounding region 
sufficient to show that at some remote period it must have | 
—as now~—the chief centre of a widely extended volcanic act 
The mountain itself formed one of the principal volcanic ¢ 
1o be fonnd dotted over the country A range of volcanic 
sloped down on its western side to Lake Rotomahana, w 
was connected with Lake Tarawera hy a small warm s% 
Before the eruption occurred the shor 
the former lake formed the arena, port of thermal ac 
in the district, and there can be little doubt that beneath 4 
face the forces which culminated in the outbreak of W 


Tarawera were evolved. 
Lake Rotomahana, now said to be nothing aap then # 


| 


known as Te Ariki. 


of rides | mud and va oe formed 
wonderland of the region. Like Lake Terawera, it was elt 
bove the level i 


at an elevation of a little over 1000 feet 2 

sea. It was one of the smallest of the groap of lakes 
mile wide. it 

its 

on 
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shorts with their countless hot springs, boils 
5 ning gauldrons, and seething mud-pools, as w 
bald, rugged scenery which surrounded it on every 
e eave Rotomahana in the native language means 
et iake.” The mean temperature of the water was 
F., while in the vicimty of the hot springs it rose 
to 982° F. 
m either shore of this lake that the marvellous terraces 
tunately reported to be destroyed were situated, The 
these ee ar formations was ‘le Tarata, or the White 
he outline of which assumed a semicircular form and 
t at its base as it sloped gently down to the margin of 
the broad, flat, rounded steps of pure white silica rose 
‘tier white and smooth as Parian marble and above 
ace after terrace mounted upwards, rounded and semi- 
yform. All were formed out of a delicate tracery of 
tich appeared like lacework congealed into alabaster of 
t hue; crystal pools shaped as if to resemble the 
hells and leaves, and filled to their bnms with water 
| shining as liquid turquoise charmed the eye, while 
he edges bright crystals of silica formed incrustations 
ade them appear as if set with a margin of mimature 
At the summit of the terrace was a crater of 200 feet in 
filled to overflowing with brilliant transparent water 10 
1 of a boshng fountain, from which clouds of steam 
onstantly upward. ‘I his boiling spring formed an inter- 
geyser, which during its active intervals threw up a 
of water to a height of over 100 feet. The crater, how- 
is always overflowing, and the water, which was highly 
with silica, had by a gradual process of deposition, ex- 
probably over a vast period, formed the present system 
x08 «The temperature of the water varied from boiling 
190° F, at the foot of the terrace, the summit of which 
't 80 feet above the level of the lake 
ediately at the back of the White Terrace and bordenng 
2 was a rocky desolate gorge seamed and furrowed in 
irection with streams of hot water, while jets of hissing 
vursting from tts sides marked the sites of subterranean 
The high hills on each side of the gorge rose up in quaint 
ic shape, and their rugged sides composed of shattered 
¢ rock sent forth water and jets of steam from a thousand 
» Here boiling gcysers emitting clouds of «team lashed 
ot waves about and foamed with a funious sound in rock- 
basins, while scattered over the greater portion of this 
niderness were innumerable fumaroles all hard at work 
1g Out steam and vomiting black streams of liquid mud 
of these were round, some flat, and others cup-shaped, 
not a few assumed the form of miniature volcanoes 
ras opposite to this spot on the further shore of the lake, 
e Otukapurang), or the ‘ Fouatain of the Clouded Sky” 


Maoris, or the Pink Terrace, rose fiom the water of the 
Here the deposits of salica 
ed the same general formation, and cach terrace of steps 
fracefully and marvellously shaped with rounded edges 
i swept about in waving curves, The various buttress-like 
's which supported the fringed edges of the terraces bent 
ind formed miniature grottoes resplendent with festoons of 
tinted rilica and rose-coloured stalactites w hich appeared to 
been woven together by nature mto an intricate network and 


0 an altitude of nearly roo feet 


crystallised nto their present shape Here the successive de 


3 or layers of silica-rock did not assume, like thase of Le 
ta, a wonderful combination of delicate Jacework around 
es of the terraces, but the siliceous laminations appeared 
ner, and reminded one of the corrugated surface of 

the variegated tints of this 
jrous structure which rencered it even more remarkable 
symmetrical proportions of its incom ble 
As the blue tiated water came rippling and faling fom 
2 looked 

spare ne mantle of delicate pink, and as the 
¢ it changed with every 
pink, amber, carmmme, 
yellow, which shone with a dazzling and metallic lustre 


satin rep. It was, however, 


the 


to terrace 1 miniature 
in ats 
rays of the sun shot far and wide, 
of light, with brillant hues of 


gracefully 


cascades, Te Otukaparangt 


JOS. 


1, while beneath the siliceous deposits, which encrusted the 
sides of the crater, assumed all the varied desigws of a coral 
grove tinted in giowing colours of yellow, blue, and pink, 

From Lake Rotomahana the recent volcanic eruption extended 
tothe Pairoa Mountains, which attain to an altitude of 1600 feet, 
and which, when visited by Mr Kerry-Nicholls, were hot, and 
quaking with internal fires, booing mud pools, and coiling jets 
of steam that burst with a hissing sound from the deeply-scarred 
hills. The base of this range, where the volcanic achom was 
greatest, was formed of a burnt fiery-looking earth, broken here 
and there into enormous fissures, and dotted about with 
pool, and deep holes of hot seething mud, while clouds of- 
vapoury steam burst forth from the highest peaks. 

Following up the lime of thermal activity across the island, as 
yet not known to be affected by the. recent outbreak, het 
springs and geysers are found at Orakeikorako on the banks of 
the Waikato and 1m various places along the whole valley of the 
rivers, and notably at Wairake!, where thc thermal activity is 
both widespread and extraordinary in its vanety At Taupo, 
the great central lake of the island, geysers and other phenomena 
of the kind exist on its northern shores, From this point further 
acros> the lake the hot springs and geysers of Tokanu occur, 
while a short distance beyond mses the cone-shaped form of 
Tongariro, at an altitude of 7000 feet, the two craters which 
are ina state of very active se//atara constantly cm t vast volumes: 
of steam. Five miles to the south of the latter mountain rises 
the colossal form of Mount Ruapehu, which, with a bese of 
over sixty miles, rvesto an altitude of 6000 feet to the regtos. 
of perpetual snow. This mountam, which was at one time the 
chief centre of volcame activity of the north island, has bees 


' extinct from time immemorial, but it 19 reported that the: 
| recent eruption steam was seen to issue from the crater. It is 
| the highest point of the north island, and was led by 


Mr Kerry-Nicholls and his interpreter, Mr Turner, m 1883. 
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SCIENCE IN NEW SOUTH WALES 


i JN hrs Annual Address (on May 5) to the Royal Society ot 
New South Wales, the President, Praf Liversidge, re- 
| ferred to the death of Prof Smith, the former President of the 
' Society, and to the eminent services which he had rendered to 
| the cause of science and of education in New South Wales, and 
also to other members of the Society who died during the past 
The President then expressed regret thal the number of 
original papers contributed to the Society is so small “It is 
not,” he said, ‘‘ from lack of subjects, for there are many qués- 
tions which require investigation, but rather from the lack of 
competent investigators who can spare the necessary ume. Up 
to the present but little original work has been done in worki 
out the chemistry of the mmeral and vegetable oer eaten | 
but very little in many branches of biology The descrptions, 
catalogues, fists, Rc, of the flora and fauna, are making fair 
progress, but still very little has been published relating to the 
development aud life-history of the fauna of Australia, even of 
forms of }ife peculiar to that part of the worla. In matters of 
natural history, geology, and allied subjects at 1s apparent to 
every one that the materials for original work are in New South 
Wales abundant, and a considerable amount of very valuable work 
is being done in this direction by the Linnean Society of New South 
Wales, but the amount waiting to be done is far more then they 
can cope with at present The Society, by offernng a medal 
and a money prize, has done what it can to stumnlate research 5. 
but the amount at its di posal is small So many subjects if 
thoroughly worked out would be of economic value ta the 
colony~such as the chemistry of Australan gums and resins, 
the tan deposits, iron ores, and silver ores of New South Wales 
—that (he Government might with propriety assist the 
in undertaking these researches, Wealthy colonrsts might also, 
with advantage to the State and credit to themselves, en 
such original investigation ” Speaking of biological work, the 
President said that one of the few facihties for scientific work 
possessed in Sydney, and which the Society assisted in foundieiy 
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we 
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year 









hey flashed and palpitated as it were m the warm glowing viz, the biological [laboratory at Watson’s Bay, has been cles ; 
the Govern house atid jg oboe 
* the summit of the terrace was a citcular platform, in the : ne i lage alee ee ne thar Fee 
re of ul oad : ado I by an rear buildings, and with this as a nucleus. a fresh start can be tnd, 
dean abou ameter, Here t -biue It would be a to allow such an undertaking drep, 
aD age a few ~—— of botling-pont lay without a mpple especially as ¢ alle an wolitnited field for maine bio 
y surface, shone with bniliancy of transparent logical work in Auastralia, It regard to suientiic education 


» Prof. Liversidge said that notwithstanding the 

receipt of private end>wments 
science, many of the arranzements 
the Sydney University are of a very meagre 
character. The Board of Technical Education is 
now domg good work in Spreading elementary, scientific, and 
technical education over the colony by means of science classes 
and itmerant lecturers, of scientific education is 


u The necessi 
also being recognised ; there 1s a motion before the Legislative 
Assembly to place the sum of 10,000/, upon the estimates for 
the Sciabtich nent of schools of mines in the various mining 
centres, while another motion to be brought proposes to make 
provision for the creation and endowment of twenty scholar- 
ships of the value of 220/ per annum, each tenable for three 
years, at the Sydney University. The President then referred 
to Prof. Huxley's remarks in his anniversa-y address to the 
Royal Society on scientific federation Prof Huxley said -— 
*I have often ventured to dream that the Koyal Society might 
seenmiate itself 1n some special way with all English-speaking 
of sctence ; that it might recognise their work in other 
ways than by the rare opportunities at present offured by elec- 
tion to our foreign fellowship, while they must needs be deprived 
of part of its privileges” On this Prof, Liversidge remarks 
that though every one will agree as to the desirability of having 
closer bonds of unton between the Royal Society and the men of 
— who are eatin ovec the wide areas of Enghsh- 
Speaking countries, it does not appear easy to suggest a method 
of bringing it about. Good sod the y rineien at any rate 
at present, is rarely overlooked by the Council of the Royal 
Society, Prof. Liversidze concluded his interesting address by 
ting a federation or umon of the members of the variou, 
scientific societies in Australia, Tasmanta, and New Zealand 
nto an Australasian Association for the Advancem:znt of Science, 
Oa the lines of the British Assoviation, with a view to holding 
the first general meetinz in Sydney on the hundredth anniver- 
saty of the founding of the colony A meetin: of the kind 
during the centennial yerr would offer a umque opportunity for 
the exchange of ideas and information, an! 1 would not only 
have an immediate and beneficial effzct, but wo tld p*rmanently 
raise the high-water mark of thoazht in all the colonies, espe- 
cially in connection with scieitihc matters [t would be an 
opportunity to correlate and correct all the scattered and frag- 
mentary geoloncal maps and memoirs relating to the various 
colonie,, and to adupt a uniform system of nomenclature, 
colounng, xc., for all Australasian geological maps It would, 
pursued the President, be beneticial if botanists were to prepare 
and revise the census of plants for each colony, especially to 
show thew distnbution, and similar question. could be discussed 
by zoolugists for land an { marine organisms. 





ICE MOVEMENTS IN HUDSON’S RAY 


Js my report last year I described the ice as consisting of 
three kinds, viz., icebergs, heavy arctic ice and ordinary 
field we. The icebergs are stated to hive come from Fox 
Channel. This conclusion was based on the report from No 3 
sation made on the homeward voyage of the Neptune, that 
the icebergs passed the bluff from west towards east This 
was made on the strength of the few observations which 

the party hed been able to make in the interval between the two 
calls of the Neptune at the inlet 


Further and more perfect 
observations show conclusively that the current sets in the 
fori direction and that the icebergs move from east to west, 

farther proof of the custence of this set were necessiry, we 
have it in the drift of the 4éert when fast in the ice off Ashe 
Inlet and invariably carried to the westward 
In considermy the ques:ion of the sources from which the ice 
Hudson's Straits navigation comes, we mast first 
with the cast Greenland ice. All those who have made the 
voyage from any port 10 nay 8 to Hudson’s Straits seem to 
agreein the stacement that Cape Farewell must not be pi shot 
nearer than seventy miles in order to keep clear of the east 
Greenland ice which sweeps round the cape in an almost cease- 
less stream, after rounding which :t terns to the northward, and 
parity the south-west shore of Greenland, nearly as high as 
x b, then turns over to the west side of Davis’ Straits, and 
joining the stream of Davis’ Straits ice rans south with the arctic 


¥ From the Report of the second Hadson’s Bay Expedition wader 
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current. an Lede) the cast Gromsians ice feld, orhver 
rounding ape rare 3 iInsome years, i wiote 
as far south as the parallel: of oN, This ice field cam be, 
and is of course always avoided, the rule in see the 

penny fe keep to the squth of 58° N, till in longtitude ig w, 
on which meridian the northing should be made. 

The stream of Davis’ Straits ice flows right across the entrance 
to Hudson’s Straits, and varies in width with the season of tt 
year. The first information which I have of it was derived 
conversation with Captain Watson, of the whaling barqz# 
Maude of Dundee, owned by Captain Adams, Captaii 
Watson had been for many years engaged in the Davis’ Straits 
whale fishing, and for the last few years has commanded his 
present vessel Their usual routine 1s to leave Dundee in March, 
and they arrive off the edge of Davis’ Straits ice in the early 
part of Apmi, cruising off the edge of the ice between latitudies 
58° N and 63°N Captain Watson told me, that he made the 
ice in April of this year about 58° N. and 120 miles off the 
Labrador coast, and up to the date of our meeting with him, 
June 13, he had not been able to get nearer to Resolution Island 
than thirty-five miles, and as the average southerly set of the 
current is about twenty miles per day, this stream of ice must 
have been flowing umnterruptedly up to June 15, the date on 
which the .4/er¢ took the pack ke examination of the re- 
cords of the stations at Port Burwell and Nachvak Bay shows 
that at Port Burwell the ice cleared out of the Straits on 
April 9 They remained clear up to the rqth, when the ice 
came in sight again, and was present almost constantly thete- 
after until its final disappearance in August. At Nachvak 
ice swung on and off the shore with the winds and tide, bol 
though sometimes out of sight from the ordinary observatio 

Int, 1t was always seen upon going to a higher elevation — It 
is therefore certain that during the months of May, June, and 
luly, large fields of ice were present in the entrance of the 
Straits, and the question remains, at what date was this ice in 
such a condition 15 to permit the passage of vessels strengthened 
for meeting the ice, but which coukd be used as freight steamers. 
For in all questions as to feasibility of the navigation I am not 
considering the date at which one of the Dundee whaling or 
Newfoundland «scaling steamers could he forced through, bat 
when a strongly built iron steamer, sheathed and otherwise 
strengthened, could make the, ,, 

On June 15, when we went into the ice, it was certainly im- 
penetrable by any vessel of the class referred to, and though the 
tce would slacken at the turn of every tide, and sometimes run 
abroad s» that it would have heen possible to work the ship to 
the westward, distances varying from two to five miles at each 
of these slack times, I only tned to hoki my own, generall 
under canvas, ay apart from any que-tion of the injury w 
the ship had received, I dee ned it more deurable to watch the 
sce at the entrance of the Straits than to force the ship th ‘ 
when I could only have made at the most ten to twenty miles + 
day 1 am of oprnton that the Straits were passable at the eastern 
entrance about the date that we returned to St, Joba for 
repairs, viz, July §, but any ship going in at this date would 
stil have been subject to these delays, but might have made 
from twenty-five to forty miles a day. 

Proceeding westward, from this date, fuly 5, the observations 
at Ashe Inlet and Stupart’s Bay show that on the north side of 
the Straits, and from eighteen to twenty miles out, the ice 
was present almost continuously, much as we found it in August ; 
some of the sheets of enormous extent and of great 
Many of these were, in August, over half 2 mile long, aad 
some which we measured were from twenty to te & ie 
thickness In the middle of July, Mr. Ashe reports toute 
water is visible beyond the ice, and Mr. Stupart, a es 
and water sky frequently to the north. The two stati a 
the western end of the Straits also that in the middie of 
July the sce was loose and drifting with the tide. E 
goes to show that though there would haps cb ee 
delays still it would have been possible for a steamship to 
got through the Straits by July 15 or 20, 

Ice would have been met with again, doubtless, in the bay, 
bat I do not think there would have been any serious delay 
reaching either Churchill or York Factory. 

Stations on shore for the of watching the mort 
ments of the ice, though he best system which 
we can adopt, cannot with any degree of how 
000 & ¥ might to pub her way od 
Straits, but they do it { sufictentiy con abrond, 
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whether the photographic plate remams an absolutely accurate 
picture of the actual relative positions of the stars inthe sky itself, 
and, moreover, whether these are measurable with that extreme 
degree of a which 1s attainable with the best instrumental 
gaeans, To ascertain this, the same plates for a portion of the 
Pleiades were taken which gave mse to the formula already 
gitained The distances of some twenty-five of the stars from 
Alcyone were measured on each of these plates, the number of 
tions of the measures being made the same as those 
ted by Bessel in his measures of the same distances with 
has heliometer The resulting accordances of these individual 
BIGSRIUAGS Wu Gicoie oe SUS PITLTS Wat VELy DALIDIALLULY, auu wu arine 
better than the accordances in the case of Hessel's measures , 
and the accordance of each of the means of the distances of each 
of the stars from Alcyone on each plate was at least quite equal 
to the results obtained with the heliometer The average devia- 
taons from the mean for all the measures was, in the case of the 
phe ic plates, 0” 24, and, of the helhiometer measures, 
a"329 = These satisfactory accordances of the resulting measures 
on each of the plates (corrected for refraction, and where neces- 
tary for aberration), afford a sure indication of the reality of 
the pictures, as well as of their accurate measurability 
An interestinz circumstance occurred im the course of the 
work On one of the plates the distances of three stars from 
Alcyone exhibited a slight discordance of from o” 75 to WU’ 5, 
when compared with those stan on the other plates These 
three stars all occupied a small area on the plate , no discord 
ances occurred on this plate with respect to any of the other 
stars Here 1s an indication of a slight disturbance of the film 
on one small portion of the plate, but on no other portion 
Hence the necessity of the precaution of taking at least three 
plates for the purpose of security of measurement [he plates 
mere exposed variously for about 8 t> 12 minutes in the focal 
plane of the de Ia Kue reflector of 13 inches apeiture 
(3) A few stars were examined on the same plate with 
different exposures, varying from 1 secon | to 120, with the view 
of ascertaminog, if possible, the relation between the trets of the 
impressed star-disks and their time of expooure 
present appears, these areas vary as the squire root of the time, 
This result differs widely from that obtained by Bond in 1858 
That astronomer con-idere! that these areas varied directly ay 
the time, the investizauion, however, 15 not yet complete, tad 
will be resumed at Oxford = Jt1s well known that these photo- 
graphic disks are not sharply and definitely cut circles on the 
negative plate, when examined with the higher powers of the 
microscope, such as 100 and beyond , but they are finged with 
a number of discreet black dots extending to some distance 
beyond the hard photographic images. Nevertheless, these 
es, when printed in the form of position, Jose this fringe, 


asd 
the 5 appears to have penetrated through the interstices of 
the discrete fringe, and leaves a very defimte outhne En 
couraged by these results of the metsurements of the stars from 
Alcyone, I propose to test this photographic method still further 
by applying it, not without hope of success, to the question of 
stellar parallax. 

These measures are now well advanced, and afford good hope 


af success, 


Chemical Society, June 17—Dr Hugo Muller, F.RS., 
President, in the chair.—The following were elected Fellows of 
the Society :—Thomas Akitt, James Blake, MD, Alfred 
Chaston, A. W H Chapman, Augusto Canar Dig, Charle< 
A. R. Jowitt, Charles Alexander Kohn, John Temple Leow, 
Witham Ray, Joseph Price Remington, Willam Richards, 
Forbes Rickard, Witham Saunders, Charles A. Smith —The 
follo pers were real —The electrolysis of aqueous solu- 
tions of sulphuric acid, with es reference to the forms of 
oxygen obtained, by Prof H Mcleod, F R S,—Hessentral ols 
Part 111.). their specific refractive and dispersive power, by 

r J H Gladstone, F.R S —The formation and destruction 
of nitrates and nitrites in artificial solations and tn river and 
well waters, by J M. H. Munro, D.Sc —Water of crystalltsa- 
tion, by W. W. J. Nicol, M A., D Sc, F R.§.E —A method 
of saves gee the constitution of azo-, diazo-, and anal 
compounds, by R. Meldola, F.R S., and F W. Streatfer 
The estimation of free oxygen in water, by Miss K, I. Willams 

” Prof, W. Ramsay —Note ss to the existence of an alfo- 

c modification of nutrogen, by Muss K. 1, Williams and 


| Rameay.—The presence of a reducing agent, 
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ration ahd dissociation (Part 1V.); a study of the theta} 
roperties of acetic acid, by W. Ramsay, Ph.D,, and § 

oung, D.Sc.—Note on the vapour densities of chloral : 
alcoholate, by Wilham Ramsay, Ph.D., and 7 
D.Se.—The nature of Ihquids as shown by « os 
thermal properties of stable and of dissociable bodies, by 
Wuham Ramsay, PhD, and Sydney Young, D.Sc. , 
electromotive forces developed during the -— ~—_. --.. ws 
mum and iodine in presence of water, by A P. Laurie, e.4:, 
B.Sc.—Detection and estimation of iodine, bromine, and 


CHIUIINe, by WE L/CUUAn —iane BUAIYSIS or auoys ana imcTeN 
contaming the heavy metals, selenium, telluriam, ke, by 
Thomas Bayley 

Entomological Society, July 7 —Vr J a er Weir, 
FILS, Vice-President, in the char —Mr, S, H. Shudder, of 
Cambnidge, Mass , U S, was elected a Foreign Me of the 
Society ~The Rev HI, S. Gorham exhibited specimens of 


Eucnemis capucina, Abr , a species new to Britain, discovered 
in June last in an old beech tree in the New Forest. He also 
exhibtted specimens of Cassia chloris -~Dr Sharp exhibited 
Jarvee of 3feloe, and read notes on their habits, and Mr. Saunders 
| exhibited a specimen of Aasicéus infested with about thirty Afd@ar 
larve Mr. Billups remarked that he had recently fotiad forty- 
i seven larven of /4ve on the body of a species of Zucera Dr. 
| Sharp said that he wis of opimion that the operations of these 
larvze were not the re ult of instinct, but were more hke refle: 
j; actions the mstant the larvee t uched a suitable surface th 
' clungtoit. The discussion was continued by Prof Rueys "ffo 
‘ disagreed with Dr Sharp, and beheved these larva were gutled 
by instinct, as they showed a decided preference for particular 
hosts —-Mr Jenner Weir exhibited a male of / ycena bellar cus 
and vfemale of Z rarer, which had becn captured an copuld hy 
"Afr Hillman, and shown to the exhibitor at the time of capture 
' Mr Weir also exhibited some specimens of Lycaena which he 
| behaved to be hylnals between /veazne dellarsas and L. warts . 
and he further exhibited, on behalf of Mr Jenner, four specs- 
mens of Phosphenus Aemipterw, taken at Lewes. —The Rev 
W W Fowler exhibited two specimens of Chrysomela cerealis, 
| fately taken hy Dr Eths on Snowdon , and alwo two specimens of 
Actahare Reading, found at Falmouth by Mr } Walker.-— 
Mr I. B Poulton called attention to the fact that the larva of some 
| Lepidoptera, if fed in captivity on an unusual food-plant, subse- 
| quently refused to eat thew ordinary foud plant He stated that 
he had observed this with the larvae of Praca daccphala and 
Smerinthus ocldatus Mr Stainton, Mr Fowler, and Mr. Goss 
made some remarks on the subject —VWir Elisha exhibited a 
( enes of bred specimens of Geomera oniraglaria.—M A 
Wally exhibited a long senes of alk producing moths, including 
some remarkable hybnds between / cecrema and P. ceanoth: , 
and Prof. Riley and Mr Weir made some observations on these 
_ hybrids —Dr Ship read a paper on Zucnemis capucina (Abr ) 
(and its larva —Mr Dunning read a report on the subject of the 
importation of humble bees mto New Zealand, from a) 
appeared that the efforts of Mr Noittidge, of Ashford, and the 
Canterbury (N 2} Acchimattsatton Society bad deen saccessfi 
1 and that the Jong wanted clover fertihser had at length beer 
. established in New Zealand —M Peringuey communicated sete 
, on some Coleopterous msects of the family Famsude.—hir. J 
. B Bndgman communicated additions to the Rev. T. A. 
! ghall’s Catalogue of British Ichnenmonide.—Prof, Riley rex 
notes on the phytophagié habit, and on alternation of genera 
tion, im the genus /sesoma =‘ In this paper Prof Riley described 
from direct observation, the phytophagic habit in two species c 
the genus. He also established the existence of alternation | 


generation. 


Royal Society, July 5.—The Hon. Lord Maclaren, ¥ilo 
President, in the chair.—in as paper on the electrical resisten 
of nickel at high temperatures, Prof. C.G Kauott, ~~ 
University, gave an account of experiments on cettais nick 
wires, in which the temperature was carried to a fairly brig 
red head. The resistance at different temperatures was 201 
pared with the resistance of a platinum wire at the seme tet 
peratures; and, by the substitution of other metals fr t 
nickel, further comparisons wore established. Nickel, platiie 
palladium, and iron were thos studied; and he gees 
clusions were as follows :-—-(1) The rate of growth of the 
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~-gadiee quantity for or nalla- 
gun for rN (2) a ‘+ jogarithmic a u 
uf change per unit rise of temperature of unit 
any Sire —falls off more slowly for meckel 
ereture rises to 200° C. than for platinum or palla- 
ims (3) At about 200°C. the rate of resistance growth for 
feiee} increases markedly, and continues practically steady, till 
bout 920° C., when a sudden decrease occurs, and thereafter 
ke resistance steadily increases at this diminwhed rate In 
ther words, between the hmuits of temperature specified, the 
lepe of the resistance curve is much steeper than for any 
ther. The same peculiarity 3s pee possessed by iron 
ween the temperatures of a dull red and a bright red 
ea (4) The pecuharity occurs (in each case) between 
he hiouts of temperature withia which the striking thermo-elec- 
ipie lrarity discovered by Tait also occurs. This peculiarity, 
tuch is most briefly descnbed as an abrupt change in the 
n of the Thomson effect, 18 not known to be possessed by any 
metal, (5) There 1s thus a strong presumption that the 
son effect in metals hay a close connection with the mutual 
tions of resistance and temperature—at any rate mn metals in 
ich the Thomson effect 18 proportional to the absolute tem 
ure {according to Tait's cers) the ‘‘loganthmic rate” of 
e of resistance seems to be very approximately inversely as 
absolute temperature In nickel and iron, 1n which the law 
the Thomson effect 1s peculiar, such a simple relation between 
lesstance and temperature does not hold —Prof. Tait discussed 
“re effect of external forces on a system of colliding spheres He 
\we a proof, much more simple than Maxwell’s, of the fact that 
avity has no effect in altering a unifurm distribution of tem- 
feratare throughout a vertical gaseous column, Hs proof 1s 
ded on the assumption that, in a horizontal layer of gas 
ich has arrived at a steady state, all particles passing across 
upper surface do so on the whole as if they had freely passed 
ugh the layer —J)r. John Murray read a paper by Dr H_ B. 
py on the mode of formation of the coral reefs of the 
amon Islands. In this paper the typical reef. were described 
th the various corals growing on them. In places exposed to 
full sweep of the trade-winds the corals do not grow higher 
ato about 7 or Io feet from the surface. In sheltered places 
are found at a depth of from 4 to § feet Dr. Gupp 
‘ves that the reefs never me to the surface without u heaval 
| ives a theory of the construction of barner reefs, which 
~~~ mds to that formerly given by Le Comte to explain the 
iorida Mr J 1 Cunningham, of the Scottish Marine 
» tead a paper on the eggs and early stages of some 
ans, and also a paper on the reproductive organs of 
‘oma, and a teleostean egg from the West Coast of 
n—-Mr Patrich Geddes gave a synthetic outline of the 
y of biology, and also read a paper on the theory of growth, 
duction, heredity, and sex. 


SYDNEY 


lean Society of New South Walesa, May 26 —Prof 
. Stephens, MA,FG.S, in the chair —The following 
b were read :—Notes on some Australian Tertiary fossils, 
pt F W Hutton In this paper, which 1s based on the 
ation of a fine collection of Austrahan Tertiary fossils 
y sent to the Canterbury Museum by Prof Tate of Ade- 
wt sation enbineratss seventeen species of molluscs 
erms which are common to the Tertiary strata both 
elg and New Zealand, and deals with their synonymy. 
e further evidences of glaciation in the Austrahan 
James Stirling; F L.S., communicated by C. S 
m, F.G.S. After reviewing what hes been written on 
sct of glacial action in Australia, the author adduces 
‘nce in favour of such action, obtained by himself and 
onfeld during a recent visit to.Mount Bogong, the 
mmeain in Victoria, where e cs, perched blocks, 

i surfaces, and old moraines were met with, —Jottin 
' Biological Laboratory, Sydney University, by W. A. 
M.A.: (No. 7) On a method of cutting sections of 
' vegetable structures , (No. 8) on the vocal organs of 
vda,—-Mount Wilson and its ferns, by P, N. Trebeck. 
‘beck describes Fe potion, geology, soil, and vegeta- 
reaps Wi ae gives details 35 genera 
: ‘35 species, which were growi ere in the 
Kdemutiasice from the very summit to 3 considerable dis- 
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to the direction of the incidental vibration 
by the form J = (a cos*a + cos? B + ¢cos*y)", where «, 4, 
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tance dowa the slopes and gullies of the mountain.—List of the 
of New South Wales, by Thomas Whitelegge. The 
list contains 24 species, with exact localities, and notes on col- 
lecting, preserving, and mounting Rhizopods The species are 
mostly identical with those found in Europe, America, and 
Indis. Amongst those of interest the following may be men- 
tioned -—Arcella dentata, Ehr, Pdomyxa palustris, Greeff, 
Raphidiopkrys elegans, Wert and Less., Clathrulina elegans, 
Ceinkowski, and Bronmiyxa vagans, Leidy. 
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Academy of Sciences, July 19 —M. Jurien de la Graviére, 
President, in the chair.—Remarks accompanying the presenta- 
tion of M de Saint-Venant’s important manuscript memoir on 

-he resistance of fluids,” by M Boussinesq This unpublished 
work, begun in 1847, and not completed till the year 1885, a 
short time before the author’s death, embodies historical, 
physical, and practical considerations regarding the problem of 
the mutual dynamic action of a fluid and a solid, es ly an 
the state of permanence supposed to be acquired by their move- 
ments. It comprises three parts, the first dealing with the 
researches of previous physicists on the impulse of fluids in 
motion on solid bodies encountered by them, the second show- 
ing theoretically that this impulse 1s connected exclusively with 
the “imperfection of the flud,” that is, the development of 
friction, which to be surmounted requires a higher pressure on 
the upper than on the lower surface of the submerged body ; the 
third containing a practical calculation of the impulse experienced 
by a body in any indefinite fluid current.—On the displacement 
of ammoma by other bases, and on its quantitative analysis, by 
It 15 shown that m the presence of 
soda the double salts yield their ammonia far less readily than 
the sal ammonsacs unassociated with another base, also that in 
the ordinary conditions of analyses magnesia 1s powerless to 
entirely displace the ammonia. With certain salts, such as 
ammontiaco-magnesian phosphate, the displacement is extremely 
shght or mil. These results must henceforth be taken into 
account in the analysis of earths and of other products contain- 
ing organic matter associated with the feats anor or with mag- 
nesia —-On a reindeer’s antler embellished with carvings found 
by M Eugene Paignon at Montgaudier, by M. Albert 
Gaudry Thus relic of the reindeer age ranks among the most 
interesting anunal and human remains in recent > ears discovered 
by M. Paignon mm the Montgaudier Caves, Tardotre Valley, 
Charente It 1s pierced with a Jarge hole and covered with 
carvings executed with such a sure hand and sentiment of form 
that 1t shows even to greater advantage under the magnifying 
glass than when viewed with the naked eye. One face shows 
two seals (Phoca tilulina and a larger perhaps of different spe- 
cies), a fish (a salmon or trout), and three twigs of plants. On 
the other side are two long slender animals, apparently eels, 
three other animal figures exactly alike but indeterminable, and 
an insect. This specimen of prehistoric art, of the authenticity 
of which there can be no doubt, has been presented by the 
finder to the Museum, together with several other objects from 
his valuable collection.—On the real position to be assi to 
the fossil flora of Aix in Provence (continued), by M G. de 
Saporta. The conclusion already arrived at on igraphic 

unds, that this flora belongs to the triple series of the Upper 
e, Tongrian, and Aquitanian, is here confirmed by the 
Palzontological indications themselves.— On the devefopment in, 
series of the potential of a homogeneous revolving body, by M. 
O Callandreau.—On the variations of the absorption-spectra ig 
non-isotropic mediums, by M. Henry Becquerel. Apart from 
certain anomalies here described, 1t may be generally assumed 
that for each absorption band there is a single system of three 
principal rectangular directions, of such a nature thet the in» 
tensity of a lummous vibration proceeding from a crystal 
may be 


mdicate the angles of direction of the vibration with the , 
directions, and a*, 3, ¢ the pnncipal intensity of the 
question. This hypothesis seems to be confirmed photeneeteiy 
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foissan.-—-Mote on urethane regarded from 


the standpoint 
he b re + seen 
| patge neiee gyri t M.. Georges Jacquemin.—Action of some or: 
| Minium, by M. P. Adam.-~On the 


of 7 i 
yi in the presence of the chloride of abi- 
normal propylamines, by M, 


Separation of the three acral proprlamio (8) the dixovery 

n ree propy: 3 (2 

ine ; (3) the determination } ph 
constants of di- and tripropy eee dint 
—On a new camitiantin (ettelatnndo: acetocyamidine on 
of the creatinines and creatines, by M. E. Duvilber 

From the author's experiments 2t follows, so far, that the action 
of cyanimide on the starch acids consists essentially in the forma- 
tion of creatinines, that of creatines taking Epa only in a very 
few cases.—On a combination of stannic ride with hydro- 
chioric acid (chlorostannic acid), by M. R. Engel —On the alco- 
holate of by M. E. J. Maumené. Referring to M. 
Engel’s note in the last issue of the Comptes Rendus, the author 
points out that he had already determined and announced an 
alcoholate of potassa so far back as the year pa (Les Mondes, 
December 19, 1872) —Note on the antenns of the Eunictans, 
by M. Et. Jourdan. —On the effects of polhnisation 1n the orchid 
family, by M Léon Guignard. A senes of experments 1s 
a which the author has carried out for the purpose of 
determining the varying interval which intervenes between 

tion and fertilisation 1n this p of plants.—On the 
amphibolic schists and gneiss, and on the limestones of Southern 
Andalusia, by MM Ch. Barrois and Alb. Offret.—Fresh ex- 
periments with balloon photograpey’ ascent of MM. A. and 
G, Tissandier and P. Nadar, by M. G Tissandier. During 
this ascent, which took place on July 2, and lasted nearly six 
hours, the altitude never exceeding 1700 metres, M_ Nadar took 
no less than thirty instantaneous photographs , of these about a 
dozen constitute undoubtedly the finest semes of negatives yet 
obtained from a balloon Amongst them were two views of 
Versailles at 800 metres , one of Sévres at 600 metres ; one of 
Balléme (Orme) at 900 metres ; several perspectives of Saint- 
R Sarthe), some at 1200 metres. Dumng a second ascent 
the wing week, M Nadar secured three good views of 
Champigny and the banks of the Mame. These experiments 
place beyond all doubt the success of aenal photographic 
operations. 
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propositions. The elder Na 


harmony with the Lagrange 

Ciausius, Maxwell, and the speaker had already extend 
Hamiltonian principle to electro-dynamics. For this 
and in order to be able to subordinate to it all reverith 
cessez, the speaker had undertaken some tr rmatiog: 
and had introduced into it the conception of the * 
potential” Inthe form it bad thus attained the Hamilton: 
—the old principle of the acho minima—had in point 
universal validity. It had just as wide an application ash 
law of the conservation o energy, and revealed a whole 
of mutual relations between the different physical procease 
his communication Prof, von Helmholtz gave only a quite 5 


view of his investigations. 
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‘'° DHE BOOK OF DUCK DECOYS 

‘Wook of Duck Decoys ; their Construction, Manage- 
rent, and History. By Sir Ralph Payne-Gallwey, 

(London : John Van Voorst, 1886.) 

W the year 1812 appeared the first instalment of what 
: its eccentric author mtended to be a sketch of the 
Mt history of the Lincolnshire Fens; therein “Fen- 
‘erall” declares his set purpose of devoting a portion 
‘he work to the “life of a low Fen-man,” and of 
ae 
canting largely upon the subject of decoys, adding 
,, he had never seen but one rational writer on the 
“ect, and that he (the said writer) manifested that he 
‘w “nothing of the theory.” Hall’s book came to an 

‘ely end with the third part, and the author therefore 
ot the opportunity of writing “rationally” upon a 

“x which would have proved so interesting in the 

int day and upon which so much irrational writing 

‘een lavished. Failing “ Fen-Bill Hail” so well did 

‘scoymen keep their secret and so securely were the 

bys guarded from intrusion that in all the numerous 
wequent so-called descriptions, with one or two partial 
‘eptions, the writers showed an utter want of acquaint- 
"g with both the theory and practice of decoying, and 

'3 exceptional cases named such experience was of a 

‘slumited character, the deficiency being in all proba- 

* supphed by intentionally misleading information 

he part of the guardian of the decoy. It was not till 
“ear 1845, when the Rev. Richard Lubbock published 

“yell-known “ Fauna” of Norfolk, that the first really 

*3 account of the art of constructing and working a 
~3oy, the result of actual experience acquired by 
, «3, Was given to the public. Since that time 

, More or less accurate papers on the same subject 
peared, but it remained for Sir Ralph Payne- 

*, (than whom no more competent authority could 

= 4) to collect the literature of the subject, and with 

, WN practical experiences added, to publish the first 

_Jok of the Duck Decoy ” in the form of the handsome 
now before us. 

‘om very early times tunnel-nets appear to have been 
4, *akng water-fowl, and there 1s no doubt much 
Jace was attached to the privilege of using such 
_ 88 appears from frequent htigation on the sub- 

ating back even as long ago as the reign of King 

These tunnel-nets were used for the purpose of 
young birds yet unable to fly, which with the old 

awhen moulting were driven into them. Sir Ralph 
+x gives a curious woodcut of such an arrangement, 
_, in the sixteenth century, which represents in a 
Pon djagrammatical way a ph of boats driving 
, _before them into the nets fixed at the head of a 

ac ro &8 the Orkney fishermen drive a “school” of 

ig whales on to the beach. This method of driving 

found so destructive that it was prohibited by law, and 
probably succeeded by a device called a cage-decoy, 

which the ducks were enticed by feeding, and then 

dropping a framework of netting which closed 


aed by 
ie... Such a decoy is atitt worked at Hardwick 
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proper as used in the present day were not introduced 
into England till the commencement of the seventeenth 
century,—whether by Sir Wilham Wodehouse as so often 
stated, on the authority of Sir Henry Spelman, Sir Ralph 
Gallwey appears to think doubtful. The decoy erected 
by Charles HI. in St. James’s Park in the year 1665 is 
doubtless the first arrangement on the Dutch plan for 
alluring ducks of which we have any exact account, and 
it 1s even possible that a curious old woodcut which 
occurs in a copy of “ AZsop’s Fables,” dated 1665, and 
which Sir Ralph Gallwey reproduces at p. 9 of his beok, 
may have been taken from this identical decoy; but 
should it, as seems more probable, have been sketched 
from a still earlier decoy, 1t would tend to prove that Sir 
Wilham Wodehouse really had the honour of taking pre- 
cedence of Charles II. in adopting the Dutch method of 
decoving 

For the successful working of a decoy a site must be 
chosen far from the busy haunts of men, secluded by a 
screen of trees, all the approaches to which should be 
under the control of its owners; at the commencement 
of the present century such spots were easy enough to. 
find, and decoys abounded yielding large profits to those 
who worked them Unfortunately very little is now 
known of the results of the working of these decoys, but 
we have it on the authority of Pennant that one cele- 
brated group of ten decoys in Lincolnshire produced in a 
single year 31,200 ducks. There are also some pubhshed 
statistics of the Ashby decoy, showing that in thirty-five 
years 95,836 fowl were there taken ; and a famous decoy in 
Essex produced in thirteen years 50,787 birds. Sir Kalph 
Gallwey estimates that 100 decoys which formerly existed 
in the Eastern Counties averaged 5000 ducks each yearly, 
or half a milhon of birds, and this without firing a shot, 
and adds, “during the last dozen years I have waged 
constant warfare against wildfowl, with all imaginable 
contrivances in the way of yachts, punts, and guns, in 
various parts of the world, as well as at home, at a cost 
of—I should be afraid to say how much trme and money 
——yet I can account for but six or seven thousand ducks. 
Now, in oe winter alone, it was in our grandfathers’ 
days a usual thing for a decoyman to catch from five to 
ten thousand birds, at an annual outlay of perhaps §o/, 
spent in keeping up a pond and its netting, its pipes, and 
its reed screens” The price realised by the fowl! at the 
commencement of the present century seems trivial 
enough as compared with that produced in the present 
day, but many decoys then made a return of fropn ” 
one to four hundred pounds per annum, perbapa even, 
more, could the secrets of the decoymen be ascertained, 
In 1714 about 9s, 6d. per dozen birds seems to have bees: 
the price (it must be remembered that the amalier species 
of duck were counted as “ half-birds,” and went at twentp- ' 
four to the dozen); from thence the price appears ‘ 
ally to have increased to 16s. per dosen ia 1726. - tn: 
1765-66, 13,160 “ whole-dirds * ep 18,000: 
captured at the- Dowie; aod for 38%, 18s, 
_ As might be of men exbrcising suck 
tional calling, the decoymah was clannish ix the ¢ . a; 
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gentury, and has been used in determining the 
Whits of a large number of the minor planets, 
ancl of the comets of short period. Oppodlzer sub- 
stitutes for it in his second edition one of his own, 
which, from extensive application he has found to be 
much superior to all other methods, both as regards the 
wecision of the results and the rapidity with which the 
somputations may be performed In the case of the planet 
-eres he obtained results on a first approximation more 
ixact than those given by the method of Gauss after three 
pproximations, Further, it 1s pointed out that, where 
Jar observations are employed, Gauss’s method 1s not ap- 
wlicable, except when the excentricityis small There 1s a 
thapter on the modifications of Oppdélzer’s method neces- 
lary in the determination of cometary orbits ; also a nu- 
nencal example for the orbit of the minor planet Ludora, 
ad one for the first comet of 1866, or the comet of the 
@vernber meteors, as well as a comparison of the new 
Bethod with that of Gauss, by an example taken from 
be Zheorza motis. So far, three observations are em- 
foyed. Similar examples follow for the case of four 
‘yservations <A succeeding section deals with the calcu- 
iétion of circular orbits, and it 1s shown that an ephemeris 
sduced from a circular orbit, which admits of compara- 
“vely rapid and easy calculation, may be made of service 
1 following for a time a newly-discovered minor planet In 
mm appendix are collected all the formulz usually required 
n the first determinations of orbits, with reference to 
hose parts of the volume where the analysis and other 
tails are to be found—a résumé that possesses great 
ralue in so extensive a work. The tables which follow 
re on a greatly extended and refined system, more 
pecially that for the calculation of the true anomaly in 
parabola 
yihe great work of Oppdlzer, of which Prof Pasquier 
ik presented astronomers with so admirable a transla- 
2m, 18 not one suited to a beginner, but the student 
ha certain knowledge of the differential and integral 
fculus, and of analytical mechanics, may initiate him- 
¥ with its aid, as the translator remarks in his preface, 
Yun des problémes les plus hardis que se soit posés 
Antelligence humaine.” 
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ra The Silver-Blue Cloudlets again 


-. your last week's issue, p. 264, it would seem that the 
“blue clouds and cloudlets seen at midnight low down over 
Pmorthern horizon both in this, and last, year’s July are 
rouch attention among your corres ents; but have 
"yt Wad the spectroscope directed to them. 
vam, there was a remarkable display of those bright blue 
=m, the night of Teeter, July 27, though with some 
i oe appearance in the earlter part 
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nce even 
wovel facts.] 


not necessarily removing them into a different 
day had been cold but gat hans eine in the 
ion, from. which the wind was blowing, bar, = 
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29°60, might temp. = 48° F., de n of wet-bulb = 4" F 
It was therefore just such a night as at this season of the 

and in this high Jatitude 1s certain to show a coloured twilight 
over the sun’s place beneath the northern horizon, if o 

thick fogs, and low cloud-banks do not interfere 

On issuing, then, that night, close upon twelve o’clock, from 
the Observatory computing-room, upon the Calton Hill, I was 
surprised and even startled, not at seeing a low-down coloured 
twilight in the north, but at the excessive strength, and glittering 
brightness of its colours. You might indeed have, at ; 
sight, imagined that some great city, spread abroad over the 
peu of Fife was in a fierce state of extensive con ign, #0 

urning red was the first and lowest stratum exte 
nearly 20° of the honzon But that awful kind of 
ness passed quickly toto Iemon-yellow clouds in the stratum 
next above the red, and then came the silver-blue cloudlets just 
above the lemon-yellow, and even brighter still; but with an 
innocence of colour and gentleness of beauty, which at once 
exorcised the horrid 1dea of malignant flames devouring the works 
of man , and showed it must be something very different. 

But still what was it, that made that low level stnp far away 
in the north, just then so brilliant m its ght and intense in its 
colours,—that it, and it alone seemed for the time, to be 
ifumining the otherwise pitchy darkness of night? At the same 
time a few stars were faintly vi ible, while a long streamer, 
of apparently white cirrus cloud, trailed over half the sky from 
west, to east-north-east, and passed across the Polar region at a 
considerable altitude, having the silver-blue cloudlets and their 
gorgeous red basement far below, but within, its wide-inclosing 
sweep. 

On reaching home, I got a large spectroscope to bear on the 
brightest part of the low level streak of richly coloured hght, 
its red, and yellow, and light blue, both collectively, and 
separately , but with no other decided effect than a short con- 
tinuous spectrum 1n the green , which, as I have elsewhere long 
ago shown, 1s the spectrum of ordinary twilight always. For even 
though red and yellow be present to the eye at large, these 
colours rapidly fade out in any slit-formed spectrum, lea the 
maximum of faint twihght placed by the prism as we 
described 

On this occasion, however, I did remark that that short 
continuous spectrum began in its cttron, or commencing, region 
rather abruptly in fact I even imagined a bright line there ; 
and after several independent measures of spectrum-place, duly 
tested by reference both to a hydrogen tube, and the micrometer 
readings,—made out, that 1t was in the very position of the 
aurora line; or that, m fact, aurora was at that moment assist- 
ing, though to a very small extent, in that low streak of merely, 
but yet so intensely coloured, solar and Scottish, midsummer- 
midnight, northern, twilight 

Going next to the window, with a hand spectroscope, and 
examining the long mbbon of supposed white cirrus at some 
immense elevation,-—it was startling as well as dehghtful to find 
it to consist of hardly anything but aurora, and to see aurora’s 

chief line thin, sharp and positively brilliant along its whole 
extent , even appearing, if that could be, several times brighter, 
than its parent white streamer itself looked to the naked eye. 
Nor did the identification, as aurora, of this fair white are 
(transverse to a line Jeading to the magnetic pole), depend on the 
spectroscope alone: for, about 1 a.m _, it began to form luminats, 
and rather yellowish, abutments to both its western and easterh 
terminations, Then tts original singleness of curvature bes See to 
mould itself in the north-west into several curves of shorter 
radius; and after that, many thin arrows and shafts of light 
began to shoot out at right-angles from some parts of the 
arc, and towards the zenith , and then, after a few minutes, died 
away In fact it was tothe eye a very fair auroral display, 
though the papers next morning said nothing about it. 

But luminous manifestations were by no means the whole of 
what the aurora was doing ; for presently I could conceal from 
myself no longer that the whole space below that long and high 
vaulting, white, upper arc was darkened, as compared against 
the sky elsewhere, with a brown-black hue ; which moreover 
darkened still further and deepened in obscuration as it de- 
scended, until it suddenly ended sharply above, and quite close 
to, the silver-blue cloudlets of the low coloured twihght on the 
northern horizon. 

Here then was a key at ged ada pe eng fee mye 
brilliance of the silver-blue clovdletsand the other golonrs 
below them; viz., all the broad expanse of ordinary further, 
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Hiatos and Mock Suns 
” “Pusediay, about 5.15 p.m., I saw from this neigh- 
Fehood 0 Ay J raarkeble pak pl halos and parhelia; the 

of which is ted in the race | 


(the parhelia at 120°, P# and p'’, cannot be represen 


t 


re. 
vy to have a theodolite near at hand, I measured 
we altitudes and azimuths of the parhela and contact arches, 
id ‘also of two points on the larger halo, with the following 
; , by ok arelé Altes 
: Sun 320° 25 
; Pasbelia so 
i mH 347 25 2] 
2 2 
re pili ; a ae 120 
ply is 200 25 120 

~ Radius of large halo 
~ontact arch 
Pieadbar _ eens” 
i extremity (all) 28s 39 63° 30° 

t extremity (A!) .. 353 39 


fThe positions of the two parhelia rill pv {oe more properly 
‘aking, antkeka) at 120° on either side of the sun, exactly 
‘eord with what is given in the text-books, but the solar longt- 
Kidde of the parhelia on the pnmary halo 27°, and the dimen- 
“ms of the Jarger halo 634°, usually given as 46°, are greater 
ian those oeua lly recorded 

The following features were observed :— 

(1) The parhelhon, P!! 27°, to the left of the sun, was very 
ightly visible before that on the nght appeared at all 

(2) The parhelic circle appeared to encircle the entire sky, 
ad to be everywhere of the same altitude—25°—as that of the 


Ri. 
(3) The contact arch, 8, at the top of the larger halo, was 
mmarkably brillant, being red on the side adjacent to the sun, 
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* pon that furthest from it, and appeared to be almost 
_ at the zenith, thus supporting the somewhat rough 
Jerements of the outer halo, which made it considerably 
than the traditional 46°.) 

The contact arches A! a! were also very brilhant, and the 
within them as well as that within the inner halo 44 was 
darker than that outside. 

‘he colours of the outer halo, HH, were similar to those 
inser halo, 44, viz red inside and blue outside, but 


& 

a. 
,r¢ parhelia attached to the inner circle p! pil were simi- 
~ mside and blue outside, while those at 120° were 

te. 

4 whole phenomenon lasted about twenty minutes, and was 
. the most beautiful sights I ever saw. I was experiment- 
“ath a captive balloon at the time, or should have been able 
.. > more detailed observations, I hear that on Monday 
~_@& deluge of rain of a tropical character fell at Dieppe. The 
j caused these unusual optical phenomena re 
: type termed by Pody globo-cirrus. I shall be 
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glad to hear if any corroborative measurements were made by 
other observers. E. DovGLas ARCHIBALD 
Tunbndge Wells, July 

PS. No parhelia were visible at the junction of the langer 
halo HH with the parhelic circle. Also there were no of 
the rare go” radius halo. The radius of the inner halo was not 
measured, but as the lateral deviation of the parhelia Ff Pl from 
the points in which it intersected the parhelic circle for a solar 
altatude of 25° should be about 2° 7’, this would make the r 
of the inner halo 24° 53' instead of 22° 30' as is generally t 
case. 











On Tuesday afternoon, 20th inst , while sketching near Cran- 
brook, in the Weald of Kent, I saw a magnificent example of 
mock suns and solar rainbow circles. 

Fr. m an early part of the day the sky had been, I think, 
more splendid 1n its cloud arangen ane of cirrcecumulus then 
I have ever seen m this or any other country, though I have al- 
ways been 2 delighted student of these phenomena, From 10 4 m. 
toabout 4pm _ there was an incessant change of loveliness in the 
forms and. po. itions of the clouds and the remarkable 
tives thereby produced, to the intense admiration of myself and, 
wife. But about 4 o’clock one half of the heavens from the 
horizon to the zenith became nearly covered with a thin stratum 
of dark clouds, which resembled more than anythi g else innu- 
merable long bundles of cotton fibre, placed in every possible 
direction. The other half of the shy was of the nchest and most 
delicate ultramanne as a background, and the fleecy searc’s tail 
and flocks of shecp cloudlets as the subjects On the dark strata 
of clonds the mock suns made their appearance, the real san 
shining through the cloud. with great intensity, 

The whole phenomenon did not fade out til nearly 6 o'clock. 
As I saw it for some time reflected 1 a large sheet of water, I 
had good opportunities of studying tt 

The setting of the sun that night was the most gorgeous 
pageant—mynads of golden streamers, in groups, being sent up 
from purple and scarlet clouds RoBert H F Rippon 

Jasper Road, Upper Norwood, July 28 


N B, The clouds in the vicinity of the sun were slightly 
opalescent ~R. H. F R 


A Singular Case 


ON March 2 last a small fishing-boat engaged in trawling af 
about 20 kilometres from the coast, off Monte Argentaro (Tuscan 
Maremma), captured a specimen of the Mediterranean Red 
Mullet (Afscies barbatus) tightly mcased in a large colony of 
Pyrosoma atlantcum., The head of the fish had reached the 
bottom of the social cylinder, which fitted :t toa nicety. The 
Fyrosoma measures O 112 millimetre in length and 0°032 milli- 
metre at its greatest transverse diameter, the mullet is 0 152 
mullimetre long, so that only 0 ogo milli netre of its tal pro-~ 
jects beyond the tightly fittng Pyrosoma’ The fish was taken 
aézve, but how it could have lived in such conditions or how it 
got into its tight jacket is to me most enigmatical, Even ad- 
mitting a certain amount of elasticity in the tight-fitting tube in 
which its head, body, and fins are incased, its movements could 
oly have been very limited, and a very inc mpiete respiration 
and pechaps nutrition might have come to it through the orifices 
of the zooids 

Young fish, especially Sco mberuids, are often found under the 
shelter of Meduse and fAysadia—the case of Fierasfer gett 
into the visceral cavity of Holothuria 1s well known ; but it 
the fir t time I have seen or heard of so singular a case 
unpri:onment as the one related above, and I therefore ht 
it worthy of the attention of the readers of NATURE. e 
pecimen 1s preserved ia alcohol in the ncb ichthyological series 
of the collectio: of Italan Vertebrata m the Florence 
Zo logical Museum. Henry H. GiGiiois 

Florence, July 29 





The Weather at Caracas 


THE following notes on the weather at Caracas ie, Pigs? 
remarkable storm from May 11 to 15 may not be void of 
interest :— 

We had a mther low barometer on May 8 (10 m,, 68: 
mm. ; 4 p.m., 681'99 mm.), but then it rose gradual 
May 18 (685'42 and 683°17 mm, respectively). There had 
been no rain in the first twelve days of the month, but frew 
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some much more genera! explanation of their exigteave 


than 1s furnished by supposing that their mutual steritty 
which constitutes their Li general or constant dintinctied 
as species) was in every case due to some incidental eis 
produced on the generative system by uniform condirigs 
of life. To say nothing of the antecedent umprobabtnty 
that 1n all these millions and millions of cases pb ge 
ductive system should happen to have been aff t 
this peculiar way by the merely negative condition of ant 
formity, there remains what seems to me the overwhelin 
ing consideration that, at the time when a variety is ‘firs 
forming, the condition of prolonged exposure must neces 
sanly be absent as regards that variety. yet this is jus 
the time when we must suppose that the infertility wit 
its parent form arose, Because, if nat, the met 
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May t3 to 16 there fell 106 mm. rain, about omeansnth of our 
total yearly quantity ; on the 13th, 26 mm. ; r4th, 27°; 15th, 
22°4; 26th, 30. These heavy rams were undoubtedly due to 
the northern storm, although they came two days later. 
Caracas, June 29 A, ErRNstT 










The Indivisibility of Certain Whole Numbers 
ANOTHER exception has been found to Fermat’s assertion 
regarding the indivribiity of whole numbers of the form 


a" +4 (see several notices im NATURE, vols xvi and xix.). 
The matter now stands as follow. :—— 


8 
2° +1 dimsible by § 27 + 1 (Euler) 
‘ 


3 
ae 1 Foyt 2° + 1 (Landry) variety would have been reabsorbed into its parent fort 
2 4 . by intercros.ing 
as sie - pao eh Derovenine) ES the swamping effects of free uaaotahar ga, upo 
2 47 - 2% 4 1 (Pervoitch an individual vanation constitutes the next, and pe 
re] ; ea the most formidable, difficulty with which ‘the theory 1 
241 § 2% + 1 (Scelhoff), natural selection 1s beset The only answer which M 
Darwin has to make in this case is that a number of i 


M 





dividuals inhabiting the same area may vary mn the san 
way at the same time. Of course, if this assumption we: 
pranted, there would be an end of the present difficulty 
for if a sufficient number of individuals were thus sin 
larly and simultaneously modified, there need no long 
be any danger of the variety being swamped by int 
crossing. But the force of the difficulty consists in { 
very fact of this assumption being required to meet 
The theory of natural selection trusts to the chapter 
accidents in the matter of variation, and in this chap 


A Quadruped Duck 


Tr may interest some readers of Narur& to hear that there 1s 
at present hiving m Bardsea a duck which bas four fret. The 
two abnormal feet, which are webbed hhke the others, and of the 
same shape and size, spring from one leg, which 1s about the 
same length as the normal legs, but rather thicker This leg 

_ grows from a peint just beneath the tail Its bone does not 
seem to be chrectly connected with the other bones of the bird, 
as rt can be freely moved in any direction This duck m more 


than t , DG AN 
Bardsea, onli ee penne eee we read of no reasons why the same beneficial variat 
toric ee ee ee should arise in a number of individuals simultaneou 
ies ~* Moreover, 1f 1t does so, the fact of its doing so cannot 


attnbuted to natural selection, which thus again fails 2 
heory of the origin of species Lastly, as will imu 
iately be shown, a very large proportion, if not 

majonity, of features which serve to distinguish spe 
from species, are features presenting no ulilitarian sig 

cance, and, therefore, even if it be conceded that t 
each atose in a number of individuals simultaneou 
their reabsoi pion by intercrossing Could not_have b 
in any degree hindered by natural selection. 

(3) The difficulty just alluded to of the :utihy 
species of so large a proportion of specific distinction 
one which Mr Darwin frankly acknowledges 1n the ! 


PHYSIOLOGICAL SELECTION AN ADDIn 
TIONAL SUGGESTION ON THE ORIGIN OF 


SPECIES? 
I. 


HERE are three cardinal difficulties in the way of 
natural selection, considered as a theory of the 
in of species. 

(1) The difference between species and varieties in 
respect of mutual fertihty. Many of our domesticated 
varieties differ from one another to an extent greater than 
that which distinguishes many natural species: vet they 
continue perfectly fertile safer se, while the natural species 
are nearly always more or less sterile. The difficulty is | editions of his works, In other words, he allows th 
not met by pointing to the fact that stenhty between | large proportion of these distinctions resemble the 1 
natural species is neither absolutely constant nor constantly | general distinction of sterility in not admitting of 
absolute ; for the question still remains, Why are the modi- | €xplanation by the theory of natural selection. 
fications of organic types supposed to have been produced | consist of small and tnvial differences of form and ce 
by natural selection, so generally attended with some more {| oF of meaningiess details of structure, which, bein 
or less pronounced degrec of mutual sterthttv, when even | Service to the plants or animals presenting them, 
greater modifications of such types produced by artificial | have ansen through the agency of natural selecti 
selection so generally continue mutually ferule? That | 1 be suggested that all such distinctions are of disg’ 
this question does not admit of any answer by the theory utility, the answer 1s that to offer this suggestion 
of natural selecton Mr. Darwin himself acknowledees. reason in a circle. For the only evidence we ha 
and therefore suggests a wholly mdependent hypothesis | natural selection as an operating cause in any Cé 
by which to explain the fact. This hypothesis 1s, that | derived from the utility of the observed results: ther 
varieties occurring under nature “ will have been ex in cases where uthty is apparently absent, we ina’ 

assume that it must be present only because, if it 


come toe periods of time to more uniform conditions 
than have domesticated varieties, and this may well make | 20t present, the results must be due to some cause 
aide diocese toasty New, weatere te May | Save h de Oe wnat) ee aoe 
s thesis, 3 is certai te distinct I ‘ 
Dei ae ae aa harcne a like the great majority of higher distinctions—wt 


the theory of natural selection , and, therefore, any one 
who adopts the supplementary h esis mae ha con. obvious utilitarian significance ; for in this case we 
feasing the inadequacy of that theory, considered as a reascaably set down the ons as proof of th 
of the origin of species. Far my own part, ! deem | oF bold that they appear to i 
the esis wholly insufficient to meet the facta | count of our ignorance. But it is certainly tic 
When we remember the incalculable number of species, | 4¢mand on our faith in netoral selottion to seat 
Bying and extinct, we immediately feel the necessity for argument from ignorance whan the facts : 
of before Society appeal should be made ver meee 
Wiig f Reman, AGLI ERS Be nT MS | cnces, But it is Di Rapin bos yh 
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nt, as I have already observed, its force has been 
ba . Darwin and his followers. Here 
In, therefore, the theory of natural selection fails as a 


of the origin of species.) 
view of these three grave disabilities under which 
ripongt of natural selection lies, I feel entitled to affirm 
at the ry has been misnamed. Natural selection is 
it, properly speaking, a theory of the origin of sfeczes - 
a theory of the origin—or rather of the cumulative 
yelopment—of adzpiations, whether these be morpho- 
feal, physiological, or psychological ; and whether they 
1 species oni , or likewise in genera, families, 
i; or classes hese two things are very far from 
“the same; for, on the one hand, im an enormously 
“mnderating number of instances, adaptive structures 
}-common to numerous species, while, on the other 
Ay the features which serve to distinguish species from 
(cies are, as we have just seen, by no means invariably 
Jr even generally—of any adaptive character. If once 
, thus clearly perceived that the theory of natural 
ion 1s not a theory of the origin of species, but a 
* of the development of adaptive structures—whether 
a Beppen to be distinctive of species or of higher taxo- 
,, 2al divisions—if once this 1s clearly perceived, the 
wv '8sreleased from all the difficulties which we have 
considering For these difficulties have beset the 
only because it has been made to pose as a theory 
he origin of species, whereas in point of fact it 1s 
_hing of the kind. In so far as natural selection has 
_- anything to do with the genesis of species, 1ts opera- 
ft has been, so to speak, incidental. it has only helped 
ae work of originating species in so faras some among 
‘fdaptive variations which it has preserved happen to 
t constituted differences of merely specific value. 
“other such differences there are with which natural 
‘sion has had nothing to do—particularly the most 
sal of all such differences, or that of mutual sterility 
ile, on the other hand, by far the larger number of 
ons which have been the work of natural selection 
‘the common property of genera, families, orders, 
Let it, therefore, be clearly understood that it 
@ffice of natural selection to evolve adaptations 
essarily, or even generally, to onginate species. 
B also be clearly understood that in thus seeking to 
be theory of natural selection on its true logical 
am inno wise detracting from the importance 
Meneory. On the contrary, I am but seeking to 
"the theory from the difficulties with which it has 
itherto ulegitimately surrounded. 
ugh has now been said to justify the view that there 
@ some cause or causes other than natural selection 
Be in the evolution of species. And this is no 
jan Mr. Darwin himself has expressly and repeat- 
med to have been his own view of the matter; nor 
pare that any of his followers have thought other- 
Mitherto the only additional causes of any import- 
mt have been assigned are use and disuse, sexual 
m, correlated variability, and yet another principle 
wOeheve to have been of much more importance 
moof these. Yet it has attracted so little attention 
Mey ever to be noticed by writers on evolution, and 
man to have received a name. For the sake of 
mice, therefore, I will call this principle the Pre- 
fakery with Parent Forms, or the 
m.of Species by Independent Variation. 
Set. us consider how enormous must be the number 
mtions presented by every generation of every 
rats Dares inull agers ie mavetacned trae age 
t, weing that its constdernnon occu on of 
objection from im , on the other hand (which was 
with much force and clearness by the late Prof. Fieeaiog 
ty 


pret an: atucle, North BrituA Review, 18 
Edacaity in the way of hia theory which Mr Darwin cau fai 


eG dave pufficient . The inunlity was first 
ie res Ly Brome.” Hew aberwandeGeeloped by Nigel Broca, 
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species. According to the Darwinian theory it is for the 
most part qnly those variations which happen to have 
been useful that have been preserved: yet, even as thus 
limited, the principle of vanability 1s held able to furnish 
sufficient material out of which to construct the whole 
adaptive morphology of nature. How immense, therefore, 
must be the number of unuseful vanations! Yet these are 
all for the most part still-born, or allowed to die out imme+ 
diately by intercrossing. Should such intercrossing 
vented, however, there is no reason why unuseful variations 
should not be perpetuated by heredity quite as well as 
ones when under the nursing influence of natural selection 
~—as, indeed, we see to be the case in our domesticated 
productions. Consequently, if from any reason a section 
of a species 1s prevented from intercrossing with the rest 
of its species, we might expect that new varieties (for the 
most part of a trivial and unuseful kind) should arise 
within that section, and that in time these varieties 
pass into new species. And this is exactly what we do 
nd. Oceanic islands, for example, are well known to be 
extraordinarily rich in peculiar species ; and this can best 
be explained by considering that a complete separation of 
the fauna and flora of such an island permits them to 
develop independent histories of their own, without inter- 
ference by intercrossing with their originally parent forms. 
We see the same principle exemplified by the influence of 
geographical barriers of any kind, and also by the 
consequences of migration When a species begins to 
disperse in different directions from its original home, 
those members of it which constitute the vanguard of 
each advancing army are much more likely to perpetuate 
any individual variations that may arise among them 
than are the menbers which still occupy the onginal 
home For not only 1s the population much less dense 
on the outskirts of the area occupied by the advanced 
guard , but beyond these outskirts there hes a wholly un- 
occupied territory, upon which the new variety may gain 
a footing during the progress of its further migration. 
Thus, instead of being met on all sides by the swamping 
effects of imtercrossing with its parent form, the new 
variety 1s now free to perpetuate itself with comparatively 
hittle risk of any such immediate extinction. And, in 
result, wherever we meet with a chain of nearly alled 
specific forms so distributed as to be suggestive of migra- 
tion with continuous modification, the points of specific 
difference are trivial or non-utiitaran in character. 
Clearly this general fact 2s in itself enough to prove that, 
given an absence of overwhelming intercrossing, indeper- 
dent variability may be trusted to evolve new species. 
The evidence which I have collected, and am collecting, 
of the general fact in question, must be left to constitute 
the subject of a future paper.! 

Were it not for the very general occurrence of some 
degree of sterility between even closely allied species, and 
were it not also for the fact that closely allied species are 
not always separated from one another by geographical 
barriers, one might reasonably be disposed to attribute all 
cases of species-formation by independent variability to 
the prevention of imtercrossing by geographical barriers, 
or by migration. But it 1s evident that these two facts 
can no more be explained by the influence of geograpince! 
barriers or by migration than they can by the influence 
of natural selection. The object of the present is 
to suggest an additional factor in the formation of specific 
types by independent variability, and one which ap. 
to me fully competent to explain both the general facts 
just mentioned. 


? So farasI ware, the first wnter who insisted on the importance of 
the raven of | intererosning in the evolution of ea, both by rsclation. 
—= ion, was — ee ae Se oe 
ot! Fecogmiped on. ae oe ee . 
subject fs an ncieirable coRectson of facts published by 2s, havies Daxon in 
a work entitled, “ Evolntion t Natural Selection,’ which was recently 

thasecolumns. But I cannot find tha: any of these writers 
ee ee ee 
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Of all pasts of those variable objects which we call 
the most variable 1s the reproductive system ; 

the variations may be cither in the direction of in- 
creased or of diminished fertility. Having, regard, there- 
fore, to all the delicate, complex, and for the most Lge 
hidden conditions which determine this double kind of 
variation within the limits of the reproductive system, 
‘there can be no difficulty in ting that variations in 
the way of greater or Jess steniity must frequently occur 
both in plants and animals in a state of nature bably, 
indeed, if we had the means of observing this point, we 
should find that there is no one variation more common. 
But, of course, whenever it anses—whether as a result of 
changed conditions of ife, or, as we say, spontaneously — 
it immediately becomes extinguished, seeing that the 1n- 
dividuals which it affects are less able (if able at all) to 
propagate the vanation. But now, if the vanation should 
such that, while showing some degree of stenhity with 
rfectly fertile within 


the parent form, it continues to be 
the bmi 1s case the variation 


its of the varietal form, in 

would neither be swam 
die out on account of steriity On the contrary, this 
particular variation would be perpetuated with more 
certainty than any other variation, whether useful or un- 
useful ~ An illustration will serve to render this more clear, 
Sup the variation in the reproductive system is 
such thaf the season of flowering or of pairing becomes 
either advanced or retarded. Whether this variation be, as 
we say, spontaneous, or due to any change of food, climate, 
habitat, &c., does not sigmfy. The only point we need 
here attend to 1s that some individuals, hving on the same 
phical area as the rest of their species, have varied 

an their reproductive systems so that they are perfectly 
fertile enter se, while absolutely sterile with all other 
members of their species By inheritance there would 
thus arise a variety living on the same geographical area 


as its t form, and yet prevented from intercrossing 
with that form by a barner quite as effectual as a thousand 
miles of ocean the only difference 1s that the barrier, 


instead of being geographical, 1s physiological 

From this illustration I hope it will be obvious that 
wherever any variation in the highly vanable reproduc- 
tive system occurs, tending to sterility with the parent 
form without mmpairing fertility with the varietal form— 


no matter whether this be due, as here supposed, to a , 


shght change in the season of reproductive activity, or to 
any other cause—there the physiological barner in question 
must interpose, with the result of dividing the spectes into 
two parts. And it will be further evident that when such 
a division ts effected, the same conditions are furnished to 
the origination of new species as are furnished to any 
part of a species when separated from the rest by geo- 

barriers or by migration. For now the two 
sections of the species, even though they be living on the 
same are free to develop distinct histories without 
mutual intercrossing, or, as I have phrased it, by 1n- 


gi agers variation 
o state this s stion inanother form. It enables us 
to regard many, 1f not most, natural species as the records 
‘of variation in the reproductive systems of ancestors. 
‘When accidental variations of a non-useful kind occur m 
any of the other systems or parts of organisms, they are, 
as a rule, immediately extinguished by intercrossing. But 
whenever they happen to arise in the active system 
in the way here suggested, they must inevitably tend to 
be as new natural varieties, or incipient species. 
At fiest the difference would only be in respect of the re- 
productive system ; but eventually, on account of inde- 
pendent variation, other differences would supervene, and 
the new variety would take rank as a true species. 
" The iple thus briefly sketched in some respects 
Ms and 1m other respecta differs from, the principle 
ol se or survival of the fittest, as 1 will 
show ister on. 


For the sake of convenience, therefore, 
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and in order to 6 a with already : 
m= I wal cal ces principle Physiological ~ 
tion t. fs 

| proceeding to state the evidence of the particulars 
' kind of variation on which this principle depends, eX. 


be noted that we are not concerned either 
causes or its degrees. Not with its causes, because im 
| this the theory of phynological selection sip 
in just the same position as that of natural selection; 
it 18 escurh for both that the needful variations are pré- 
_ vided, without its being incumbent on either to explain the 
| causes which underlie them. Neither are we concerned 
with the degrees of stenlity which the vanation in question. 
may in any particular case supply. For whether the 


degree of stenlity with the parent form be eri ty 
great or small, the result of it will in the Jong run be the 
same: the only difference will be that in the latter case a 


' greater number of generations would be required 1n order 
to separate the varietal from the parent form. 
(Zo be continued ) 


ee 


by intercrossing, nor would it | 


TROPICAL FRUITS? 
| HE present Colonial and Indian Exhibition has deve- 
loped interest in tropical fruits to an extent not pre- 
| viously known in England; and whatever may be the indi- 
vidual merits of many of the fruits displayed 1n the colonial 
market attached to the Exhibition, no one can deny that 
they afford proof of numerous undeveloped resources of 
our colonia] possessions in a direction hitherto very much 
undervalued or entirely overlooked Sir Joseph Hooker 
m one of his journals, has remarked that “ most trop 
fruits are edible, but few are worth eating” But, after 
all, the ments of many fruits hike those of certain wines 
' are only properly appreciated under a concourse of local 
circumstances which matenally affect our verdict. In 
the tropics the desire for refreshment and for something 
cooling and piquant 1s met by a fruit which, at the 
. moment,completely answers the purpose Transfe toa 
cooler climate, the same fruit may be entirely out of place, 
and indeed may be condemned as valueless. As a case 
in point, the water of a young cocoa-nut, when clear and 


fresh, taken from the fruit after a long ride in the sun, 1s 
most refreshing and wholesome. The same thing tried 
in the climate of England, and with fruit impo from 


| the tropics, would be nauseous and wholly unpalatable. 
| Similar remarks would apply to the fruit of the mango- 
steen, the durian, and many others where it is necessary 
that the fruit should be eaten when just ripe, and where 

a long journey affects the quality and impairs the delicacy 
th being of an evanescent character. 

Again, it 1s necessary to bear in mind how to use 
certain tropical fruits in order to appreciate them to the 
best advantage: Owing ie ori noe manner pions 
tropical fruits are termed, apples, plums, pears, 

&e, when they are neither toianeally nor intrinsically 
anything of the sort, there has arisen considerabie 
confusion respecting them. Again, many tropical fruits 
are suitable only for salads or curries, and should not 
appear at the dessert table at all. Others are better 
w ed or cooked, and they are then both whoie- 
some and well adapted to the wants of the country. 
There is no good pear (Pyrus communis, L.), ap known 10 


England, grown in the tropics, yet we have the name 
applied to the Alligator or Avocado res | Perses ary 


the seitkin par (Opuntia fourindica, Webb) 
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se grouped together under the general term of 
sean To select & lee out of many such names, we have 
or custard apple (Anona reticulata, L.), the Kei 

Piheria oe . and S.), the Mammee apple 
ammed ainericana, l..), the star apple a sophyllum 
sinite, £..), the rose apple (Zugenta Jaméos, L ), and the 
yolden apple Paseo lutea, L.). In plums there are the 
~afire fen arpephylium caffrum, Bernh.), the coco 
sturs (Chrys anus scaco, L.), the hog plum (Spondias 
@, Pers.), the Chinese date plum (iospyros 

bake, Lin, fil.), the blood plum (Hematostaphis Bariert, 
4. K.), and the gray plum of Sierra Leone (Paraartum 
excelsum, Sabine) ; and so with the gooseberry, essentially 
a cold temperate fruit, English colonists have applied the 
name to such widely-diverging fruits as those of PAysa/zs 
Peruviana, L, (Cape gooseberry), Pe:rescea aculeata, Mull 
‘Barbados gooseberry), and Csceca dzsticha, L. (Otaheite 


The so-called Nuts of the Tropics are in a worse state 
of confusion as regards the common names, and hence it 
sy no means follows that what are imported as nuts 
elong at all to that category of fruits The most familar 
of tropical nuts 1s the cocoa-nut (Coces nucifera, L ), a 
‘rue nut, but the Para or Brazil nut (Bertholeta excelsa, 
4. B.) 1s simply the seed, not nut, which 1s inclosed in a 
tb globular fruit, almost as large as a 36-pound cannon- 
aall ; exactly the same occurs in the case of the Sapucajo 
nut (Lecythis Zabuenjo, Aub) as well as in the best of 
‘hese so called tropical nuts, viz the souar: or butter-nut 
af British Guiana (Cas yocar nuceferum,\.). The cashew 
nut (Anacardium occidentale, L)1s a fruit borne upon 
a swollen pear-like peduncle, and presents one of the 
nost remarkable instances of growth met in the tropics 
The fruit when roasted 1s esteemed at dessert, and passes 
n India under the name of “promotion nut.” The 
Jamaica walnut (A/leurites moluccana, Willd) 1s the 
seed of an Euphorbiad, as also the cob-nut (Omphalea 
‘viandra, L.) 

From the above remarks it will be noticed from what 
various sources, and from what a diversified range of 
dlants tropical fruits are derived. Also that httle depend- 
znce can be placed on the common English names 
apphed to these fruits Where obtainable little objec- 
ston can, however, be made against adopting the native 
or aboriginal names of tropical fruits, as 1n many cases 
shey are sufficiently distinct, and at the same time are asso- 
ciated with circumstances of a local character, which 
vender the name of permanent value On this account a 
native or abonginal name 1s quite as good, locally, as the 
scientific name; but of course it loses its value outside 
its own country We have incorporated the aboriginal 
name in the case of the pine-apple (Ananas sativa, L.), 
and many instances of a similar character are found in 
‘he nomenclature of Indian and Chinese fruits 

Although not strictly speaking a tropical fruit, the 
wange is found in both the eastern and western tropics, 
and it is the best known of any foreign fruit. Large 
mecrease has occurred in the importation of this fruit to 
2ngland within the last few years, and the present con- 
sumption is at the rate of 4$ mullion bushels per annum, 
of equal to a consumption of sixteen oranges per head of 
pis ation. Of fruits belonging to the same natural 
der as the orange there are the lemon (Citrus medica, 
tar, Zimanum, Brand), not largely grown in the tropics ; 
re shaddock, or pumelo (Citrus aecumana, L.), a fruit 
“ten 24 inches in circumference; the citron (Cstrns 
medica, Riss,), chiefly used for “ candied peel ;” and the 
lime (Crtrus medica, var. acida, Brand), which is chiefly 
mown as the West India hme, and largely grown for 
making lime juice, raw and concentrated, for the manu- 
acture of citric acid. This West Indian lime should 


ike the entire of the lemon in the English market 
fea aroes inl a cooking gives a most piquant and 
Sieahiag Saveur, not obtainable from any other source. 


The banana generally found in the English mrket ie: 
the dwarf Chinese fruit ( 1/usa Cavend:shiz, Paxt.). This 
18 smaller and not so good as the true banana (Mausa' 
Hage L), of which there are numerous vari 

e banana shietly grown for export purposes in the West 
Indies 1s called the Martinique banana, a large yellow 
fruit about 6 to 8 inches long The Cuban banana 1s a 
red-skinned variety, much coarser than the Martinique 
fruit, and only eaten when very “ full,” or in the mpe state 
of an English medlar. A variety of the banana with 
short thick fruits of very choice quality 1s called the fig 
banana, and this is esteemed as the best of the family, 
and consumed locally. The plantain (Afusa paradist 
L.), 18 practically the tropical potato, and 1s used roas 
boiled, or fried, exactly as we use potatoes in England. 
At the present time the consumption of bananas in the 
United Kingdom 1s comparatively small. Some of the 
steamers trading with the West Indies are, however, bei 
fitted with refrigerating chambers for carrying : 
fruit, and the banana should soon become as plentiful 
and as cheap as the orange It has the merit of bein 
wholesome and nutritious, and 1s suitable for invalids 
young children as well as for dessert purposes. 

The pine-apple we have already noticed. This is 2 
deliciously refreshing fruit with healthful juices, and the 
demand for it isincreasing daily Hitherto, foreign pine- 
apples, which are gradually driving the home-grown fruit 
out of the market, are obtained in large quantities from 
the Azores. The further supply will no doubt come fr »m 
the West Indies, where pine apples can be grown in the 
open air as readily and as cheaply as the Enghsh farmer 
can grow beets or turnips Unfortunately the choice 
varieties of pine-apples possess, as the growers say, 
“bad keeping” quahties, but with increased facilities 
for packing and stowing the fruit, there should be no diffi- 
culties of an insurmountable character in the way of 
bringing over pine-apples from the West Indies in excel- 
lent condition. At the colonial market attached to the 
Colonial and Indian Exhibition ane apples from Antigua 
are sold at sixpence each, and we find from the Blue Book 
Report that the Bahamas export annually, either in a 
fresh or canned state, pine-apples to the value of 
50,020/ annually The mango (A/angijera indeca, L.) 
the apple of the tropics, and the mango tree 1s grown 
occupies orchards as do apple-trees in England Although 
an East Indian tree, 1t has become thoroughly naturalised 
in the west, where 1t spreads by self-sown seedlings over 
all waste places Its introduction into Jamaica is thus 
described by Lunan(“ Hortus Jamaicensis,” 1814, p. 486): 
“This beautiful tree was one of those brought to this 
island in June 1782, and taken in a French ship, bound 
for Hispaniola, by Capt. Marshall, of His Majesty’s ship 
Flora, one of Lord Rodney’s squadron, Capt. Rodney, 
with the approbation of Lord Rodney, deposited the mango 

lants and a great many others taken in the same vessel 
in Mr. East’s garden (at Gordon Town), where they were 
cultivated with great assiduity and success, and have 
now become one of the commonest fruit-trees in Jamaica, 
in a great number of its vaneties.” As the mango ripens m 
July and August, and would come into the English market 
at a time when our own fruits are plentiful, it 1s possible 
it will not be greatly in demand. The best varieties are 
the Bombay sorts, while in Jamaica one of the plants 
deposited by Lord Rodney and having a number only, is 
1s still known there and highly esteemed as “No. 11.” 

The passion fruits, of which there are several species, 
are highly prized Of these there are the granadilfa - 
(Passifiora quadrangularis, L), the pomme d'or, .or 
water lemon (P. Jaurifoltia, L), the sweet cup (P. edudis, 
L.), and the calabash sweet-cup (P. maiformds, L..). 

From the East Indies few if any fruits can be im- 

rted to England with success. In fact Ceylon aad 

ndia have very few fruits which they can easily spare 
capable of bearing a long sea voyage, and the choice 
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fruits of Singapore and the Malay States are stil] further 
removed by time and distance. 

At the Exhibition there is shown, from India,a small 
dried apricot (Prunus armeniaca, L.), an important 
atticle of food in the Punjaub Himalayas and in the 
North-west Prévinces, which deserves attention as a 
probable source of an import trade for the English 
market. This fruit 1s known 1n India as the mish-mush, 
or “* Moon of the Faithful.” Dr. Watt remarks that it is 
largely eaten by all classes, fresh or dried, but chiefly 
fresh, and sometimes in preserve by Europeans. Some- 
times the apricots are pressed together, and rolled out 
into thin sheets or “ moons,” 2 or 3 feet in diameter, hke 
a blacksmith’s apron From Afghamistan large quanti- 
ties of the dned fruit are imported into India, and distri- 
buted by trade far into the plains of Bengal. 

Kew . D. MORRIS 
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MICROSCOPIC ORGANISMS IN AIR AND 
WATER * 


feo Report 1s part of the “ Annuaire de l’Observa- 
toire de Montsouns” for the year 1885, and ts 
worthy of careful study at the present time, when bac- 
18 recognised as a special and important 
ent of science. These investigations have been 
carried on at Montsouris since the year 1875, and through 
them Dr. Miquel has been enabled to throw much hght 
on the meteorological aspect of the subyect—an aspect 
that has received but httle attention from investigators, as 
com with the pathological. Every one will ac- 
knowledge that in entering upon a new field im scientific 
investigation 1t 1s extremely parent that the line of 
ieasareh should proceed upon as broad a basis as possible, 
and that the work of expermmentation and observation 
should not be confined to one aspect of the new study, 
however important it may be. Fallacies are sure to arise 
when any department of science 1s too narrowly special- 
ised, from want of that more general knowledge which 
would prevent the adoption of erroneous views. This is 
especially lable to be the case in bactenology, in which 
the objects of study are so minute and yet so widely dis- 
tributed 1n nature Dr Miquel’s researches—important 
as they are in themselves—are doubly welcome at the 
present time, as tending to popularise a field in which 
workers are urgently needed, as well as contributing 
y to our knowledge. The example of Paris—the 
aty in which systematic investigations of the sort 
are now cto air saber ce teste which 
possess properly equipped meteorolog: ratories, to 
conduct abesrvscons on the bacterial organisms contained 
in air, rain, and sol. The results obtained at Montsouris 
gonid then be confirmed or confuted by the results ob- 
tained at other laboratones under widely different chmatic 
and meteorological conditions, and the enunciation of 
general laws and principles would in time become pos- 
sible. We shall endeavour to place before our readers 
in this article some of the more important results and 
deductions made from them by Dr. Miquel, from the 
observations at Montsouris ; but it should be distinctly 
ised that any conclusions arrived at by Dr, Miquel 
are applicable only to Panis and its neighbourhood, and 
cannot at present be accepted as true for other places 
where the climatic conditions are different. 

Tables are given in the Report, showing for each week 
of the years 1883-84 (a) the average number of bacterial 
ae Ina ee Peis of air, (6) the 
ae pressure, (¢) the average tem: 
ure of the air, (¢) the average state of humidity of the 
ads [percentage of saturation], (¢) the amount of rainfall 
AS) the electrical state of the air, (g) the direction and 
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average velocity of the wind, (4) the a dinount: 
ozone present in the air. From the o ons 
in these tables, Dr. Miquel has arrived at the ‘fol 
conclusions :—-(1) An increase in the number of 
organisms contained in a cubic metre of air 
takes place when the barometnical pressure is : 
rule 1s not absolute, but the exceptions are rare. (3) 
Temperature does not cause such sudden increments; 
very often, it is true, a large increase in the number of 
mucrobes present in the air takes place in summer, but 
it 18 important to note that a sustained Ingh tem- 
porate causes a manifest lessening in their number. 

he thermometer 1s capable of explainmg certain 
seasonal variations, but not the weekly variations, 
(3) The maximum number of bacterial organisms 
pee in the air corresponds almost always with a low 

yerosmetic condition of the atmosphere; this 1s ex- 
plained by the fact that the degree of humidity is always 
very high durmg rain, and when the superficial layers ot 
the soil are soaked 1n water, periods during which the air 
1s always bat poor in bacteria. (4) It would appear a 
prtoe: that the number of bacteria should increase with 
the strength of the wind, but observation negatives this 
assumption A maximum number of microbes 1s found 
frequently dunng periods of calm--when the velocity of 
the wind 1s only §-10 kilometres per hour—and minima 
have been observed during periods when the velocity of 
the wind was more than 30 kilometres hour (5) The 
direction of the wind exercises a considerable influence at 
Montsouris The greatest number of maxima are noted 
when the wind 1s N E., and the greatest number of 
minima when the windis SW _ = (6) When the amount of 
ozone in the air 1s large, the number of microbes present 
13 small The north winds blow over from Paris and 
contain but little ozone. They are rich in microbes, The 
presence of ozone in the air appears to have the power of 
destroying bacterial organisms, and, on the contrary, 
absence of ozone and humidity of the air—unless rain is 
fallng—allow of an increase taking place in their 
number. 

From observations at Montsouris, extending over a 

nod of five years—1880-84—the average number of 
bactenal organisms in a cubic metre of air is stated to 
be in winter 260, tn spring 495, in summer 650, in 
autumn 380; the mean annual number being 445. In 
February the air 1s poorest in bacteria [the average of 
these five years 1s 165] ‘fowards the middle of summer 
the maxima present themselves [July 700 

Observations have also been conducted for a period of 
four years-——1881-84—on the state of the air, as regards 
bacteria, in the centre of Paris. These observations 
made on the air of the Rue de Rivoli, and afford a 
marked contrast in the number of micro-organisms to the 
far purer atr of Montsouris, a suburb of Parts, and 
it Is Important to remember, the Observatory 18 situate 
in the centre of a park. The average of these pani pooetd 
observations shows that the air of the Rue de Rivoli con- 
tams 3480 bacteria per cubic metre. The seasonal 
fluctuations are near the same as at Montsouris, the 
minimum being in February (1700) and the maximum in 
July (S010). The average number of bacteria present inya 
cubic metre of air, for the year 1881, was 6295, whilst 
average number for 1884 was only 1830. This 5 
decrease—which is observed in the intervening years 
a shghter extent—1s attributed by Dr. Miquel to the ecler 
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dramage and scavenging of -the city, and to the 
cleansing of the and watering of the streets in dry 
dusty weather, in 1884 than in 1881. The death-rate 
from zymotic diseases--in which are included 
pee 2 gg? ane meetin, Sarl hcoping ed 
t ysentery, erysipelas, puerperal fever: 
Dderaic diss/han of @tum chee also faiien very 


aiderably-~27 per cent, Mf increase of popdlatins 1 p take 
into atcount—during ‘this period, ‘Tike, chieeboved 


hthisis sumptive diseases has, however, increased 
aaxiig hed ae pari. although those of acute bronch- 
dis and pneumonia have decreased. Acute pneumonia 

now-conmdered by many to be propagated by infection 
_fita specific organisms occasionally present in the aur. 
Che curves for the year 1883-84, representing the average 
weekly number of bacteria present in a cubic metre of the 
tir of the Rue de Rivoli, A, and the weekly deaths from 
symotic disease, B, are shown in F ig 1. The curves are 

sn to present somewhat similar fluctuations except at 
~2end of July and the first half of August, when the 
yumber of bacteria suddenly decrease—owing to the hot 
“eather and sustained high temperature—whilst the 
eaths from zymotic disease undergo a large increase, 
wing to excessive mortality from infantile diarrha:a. The 
ariations in the number sof bacteria from week to week 
will be seen to be very much larger and more sudden 
han the variations in the zymotic death-rate Very little 
ran be deduced from comparisons extending over one 
rear only, and although we are far from asserting that 
here can be no mutual relation between the number of 
nicro-organisms present 1n the air, and the greater or less 
yrevalence of epidemic disease among the community 
vho breathe such arr, stil] 1t 1s unsafe to found any argu- 
xents on such obviously inadequate data It 1s only just 
9 Dr. Miquel to say here that he recognises these diffi- 
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‘ulties, and is rightly cautious in drawing any conclu- 
tions except such as are founded upon an extended series 
»f observations. 

At the commencement of June 1884, Dr Miquel, who 
was then in London, made some observations on the 
aumber of bacteria contained 1n the air of Ryder Street, 
3t. James’s A cubic metre of this air was found to con- 
ain only 240 organisms, but this low result was probably 
lue to the wet weather which prevailed on four out of 
he five days on which the experiments were conducted 
-~the air being remarkably free from dust. In Paris at 
he same time the air of the Rue de Rivoli contaimed 360 
yganisms per cubic metre Dr Miquel would not, how- 

» be . pk to pnd sarin the air of London was 
tually fairly pure and free from organisms, owing to 

- proximity of the sea, and the fact that the houses of 

mdon being generally of no great height—unlike Paris— 

6 streets are continually being swept by currents of air 
Fhe air of sleeping-apartments 1s very impure as regards 
me number of contained micro-organisms. One such 

in Paris was found to contain on the average in the 

winter and spring of 1882, 73,540 bacteria per cubic 

metre, and the air of the Hépital de la Pitié has been 

Shserved to contain 79,000 bacteria per cubic metre. In 

s@istinction to these numbers, the air over 

atic Ocean (Moreau and Miquel) has been found 
6 bacteria 
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air of the higher mountains an average of only 1 bac- 
terium per cubic metre (Freudenreich). ~ 

A considerable part of the Report ts taken up with an 
account of researches conducted by M. Moreau into the 
number of organisms present in sea-air. These investi- 
gations—undertaken under circumstances of consider 
able difficulty on board ship, and conducted on an 
elaborate scale—are of much interest as bearing on the 
treatment of phthisis by high mountain altitudes or by 
sea voyages—in both cases the special one desired 
being to place the patient in an atmosphere from ail 
impurities We will quote a few of M Moreau’s conclue 
sions on this subject .—(r) Air taken on the coast, when 
the wind 1s blowing off the sea from a direction m which 
land is at a great distance, is in a state of almost perfect 
panty (2) In the neighbourhood of continents, winds 

lowing from the land always bring an impure atmo- 
sphere, at 100 kilometres from the coast this impurity 
has disappeared. (3) During moderate weather the s¢a 
does not yield to the air any of its contained bacteria. ; 
during rough and stormy weather sea-air is charged with 
a minute quantity of bacteria. (4) The air of ships’ 
cabins is also charged with a number of microbes in- 
comparably greater than that of the open air at sea, but 
the purity of the air of these cabins increases rapidly 
during the first days of the voyage ; later on, an equili- 


TK 
ey AN 


sete 
Ao 


8am9 10 111 












eae 
vA 


oontpm.2 3. 4 


Fic. a 


brium appears to be established, depending on the amount 
of purification of the air by ventilation and the number 
of occupants (5) The air of ships’ cabins 1s relatively 
very poor in bacteria ; these probably are one hundred 
times less in number than the air of an occupied room in 
Panis. 

Observations have been made at Montsouris on the 
hourly variations in the number of bacteria contained in 
a cubic metre of air. These observations go to show 
that, contrary to the generally held opinion, the aur is Jess 
pure--z ¢ contains larger numbers of bacteria—during the 
morning and evening than at midday In Fig. 2 are 
shown curves corresponding to proportional figures which 
illustrate this phenomenon, as ascertamned by forty ex- 
periments. A 18 the bacterial curve, T 1s the curve re 
senting the temperature, and v is the velocity of the 
The lowest point of the bacteria] curve 1s between noon 
and I p.m., two hours before the maximum temperature 
1s reached. From 8 o’clock in the evening unti] mi 
the number of microbes generally remains high, but 
creases rapidly from midnight to 3 a.m.,two or three 
hours before the lowest jay wepaald is reached, and risee 
rapidly from 4 a.m.—when the ground and vegetation ane 
covered with dew—until 6 a.m., when the maxmum is 
Pagan ica oe sas plete however, are tao 

w in number to he depended upon to give a very correct 
average. Rain, as has been before remarked, rapidly 
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es the air. But when the rain first commences to 
pa wea of See a —— - Pbad Dr. rp 
supposing that many of t rops of rain 
evaporate—-the atmosphere not being saturated with 
vapour-—and deliver up the bacteria they hold to the air 
in the neighbourhood of the earth. Later on the air ts 
saturated with vapour, and the bacteria floating in it are 
carried down to the ground in the drops of rain, and by 
this means the air 1s purified 

Investigation of the organisms contained in rain show 
that the rain which first falls in a shower and that which 
falls after a period of dry weather contain far pe al 
numbers of bactena than that which falls at any other 
times. Under such circumstances 200,000 microbes per 
litre ig not an unasual-quantity. The rain which falls 
during the warm months of the year—in summer and 
autumn —contains more microbes than that which falls in 
‘winter and spring. During the year 1883-84 the lowest 
monthly average was 1000 per lhitrein November, and the 
highest 6980 per litre in September. As the rain derives 
its organisms from the air which it pursfies in its descent, 
we should sl go the seasonal vanations in the number 
of contained organisms in air and rain to correspond 
closely—as in fact they do It is smportant to note that 
the organisms exist 1n the rain to a larger extent in the 
form of germs than m the adult state. Of too bactert- 
form organisms found in rain, on an average 60 are 
micrococci, 25 bacilli, and 15 true bactena. But the 
numbers here given are subyect to great variation in 
different falls of rain: the bacilh may be more numerous 
than ‘the micrococci, the true bacteria being almost 
always fewest in number Dr Miquel calculates that 

ing a year at Montsouris 4,000,000 of bacteria are 
carned down in the rain to each square metre of surface 
This number, though not probably representing anything 
like the real figure, demonstrates that rain is a powerfu 
agent in diffusing aénal bacteria and fung: We have 

much to learn as to the part these organisms undoubt- 
edly play when diffused into the soil, in altering cr re- 
atranging its ree aie parts or constituents so as to 
vender it more fit for sustaining vegetable hfe and 
growth. 

The methods and apparatus employed by Dr Miquel 
in his researches are very fully explained, and contrasted 
with other methods—especially those employed by Dr. 
Koch and other German observers—in terms that are 
not exactly those which a strict regard for international 
courtesy would dictate. It 1s somewhat of a reproach to 
bactenologists that their leading authorities in all 
countries appear unable to keep clear of controversies 
which are conducted with an acrimony and animus more 
instructive than seemly. Internationa! jealousy would 

to he at the root of much of this evil, and ts 
.  , Giscernible in the writings of some of the ablest 
masters of the science. 





THE RECENT VOLCANIC ERUPTION IN 
NEW ZEALAND 


U NTIL the report of a trained geologist has been re- 
ceived we must be content with the narratives, often 
conflicung, of the surveyors and of the Press corre- 
spondents who hurned to the scene of the 

that has recently devastated the wonderland 
of New Zealand. In the meantime, however, it 1s possible 
from the various accounts to trace the leading features of 
the eruption, and to note their resemblance to those of, 
other recorded volcanic outbursts. It is impossible not 
to be struck with the analogy between the phenomena 
exhibited last June in New Zealand and those that 
accompanied the great Vesuvian eruption in the first 
century of our era. In both instances a mountain which 
had never been known to be an active volcano suddenly 
éxploded with terrific violence, filling the air with ashes 
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earthquakes, the thick black pall of came Sead 
BC. [ ng ce 
ing over the moun the descent of dust, sand, and ! 
stones, the discharge of mud, with, so far as‘ known, # 
outflow of lava, and the overwhelming of an inhabt 
district under a deep covering of loose volcanic d ye 

In a region so subject to earthquake shocks as ‘that: 
which crosses the centre of the North Island of New: 
Zealand in a north-east and south-west direction, it whi?) 
natural that no special attention should have been is 
to any greater frequency or violence of the shocks 
the date of this volcanic eruption. But no doubt 
bearing on this subject have been noted by local ob 
servers and will in due course be published, From tha : 
newspaper accounts, indeed, there would appear to have 
been various precursory indications which in the hght ot 
subsequent events may not have been without import- 
ance. It 1s said, for instance, that the extinct voltano 
Ruapehu, the highest peak in the North Island, which 
since the discovery of New Zealand has never been known 
to manifest any activity, began to steam at the top some 
three weeks before the eruption. A fortnight previous to 
the catastrophe a wave 3 feet high suddenly arose on the 
Lake Tarawera, lying at the foot of the mountain of the 
same name, and in the big ache of the subsequent dis- 
turbance, and washed the boats out of the boat-houses. 
Doubtless there were other premonitory symptoms, be- 
sides earthquake activity, of the approaching event, 
though only a few days before their destruction, the 
famous White and Pink Terraces were visited by a patty 
of tourists who observed no unusual vigour in the hot 
springs there, nor any indication whatever that these 
fairy-like deposits were so soon to be the theatre of violent 
volcanic en 

About half an hour after midmght on the morning of 
June 10 the earthquake shocks that are familar to the , 
imhabitants of the Lake District assumed an altogeth 
unusual vigour and frequency. At the settlement 
Warroa, which 1s about five miles from the warm 
and sinter terraces of Rotomahana, the ground shook 
violently for an hour or more, the more powerful shocks 
following each other at intervals of about ten minutes 
The alarmed inhabitants, startled from sleep, ran out of 
their houses or clung to each other inside for mutual 
assistance and encou ent. At last, a few minutes 
after 2 a.m., a shock of exceptional severity was followed 
by a deafening roar, and suddenly what is described as a 
“pillar of fire” rose up from the crest of the mountain, 
range some five or six miles eastward on the opposite ajde 
of Lake Tarawera The top of Mount Tarawera (a 
2000 feet high) had been blown into the air, leaving a 
huge chasm on the flank of the mountain. The giow of 
the white-hot lava in the interior ruddied the sky for miles 
around. Thousands of blocks of glowing lava described 
as “‘fire-balls” were shot into the air. The canopy of 
dark ashes that soon gathered over the mountain and 
ad out for miles around became the ~ 
violent electrical storm. It seemed to be torn asunder 
with incessant flashes of hghtning, and the continsous 
peals of thunder, mingling with the bellowing of the vol- 
cano, increased the terror of the night. ; 

That an eruption should ever take place from the three 
huge truncated cones that frown over Lake Tarawera was 
not regarded by geologists as a future probability. They 
had been extinct even from the times of oe Maon 
tradition To their solitary and mysterious summits the 
for centuries been accustomed to 
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thus come to possess a sanctity in the eyed Ot the 


Maoris, who would not willi allow a white tith 
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wes ‘ba, called the 4 solfatara stage.” New geysers 


ri or even surpassing those 
-‘eetive in the district, and the orifices of eruption 
St ate 


from place to place, involving considerable 

ce in their transference ; but no one antici- 

ated in this district a great explosion, like the most 
‘outburst of Vesuvius, was likely to occur 
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the magnitude of the explosion may be inferred from 
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»yeral facts which appear in the newspaper reports. An 
rbserver at New Plymouth, on the west side of the island, 
miles from the scene of the disaster, saw the column 
ashes rising far into the air, and computed its height 
‘he not less than 22,000 feet. The noise of the ex- 
nein je enid to have been heard at Christ Church, a 
iatasee of some goo miles. The ashes fell over a vast 
dand and sea to the north and east of the vent of 

ee..’. Vessels sailing even 130 miles away found 


the air thick with fine dust, which settled on their decks, 
Near the scene of the explosion the depth of accumulated 
ashes, still quite hot, was found by some adventurous. 
explorers, seeking to succour the poor Maoris, to be not 
less than 20 feet. Ata distance of 30 or 40 miles the 
deposit was still several inches thick, so stupendous must 
have been the amount of rock blown into powder by the 
great explosion of Tarawera 
The materials ejected from that mountain appear to 
have consisted eaataly of loose fragments of lava, cinders, 
ashes, and fine dust, with vast quantities of steam, while 
not improbably hot water and mud issued from the flanks 
of the volcano. So far as can be gathered from the 
narratives, there was no emuisston of lava, though, from 
the “flames” and “ fire-balls” so generally referred to, it 
may eventually be found that molten lava flowed out 
somewhere on the sides of the mountain. 
Not far from the base of the volcanic cone of Tarawera 
lay the warm lake and sinter terraces of Rotomahana. 
The treacherous nature of that distnct has been off 
remarked—its steam-vents, boiling pools, hot steaming 
soil, and eruptive geysers, not always remaining in the 
same places, but apt with no warning to break out at 
fresh points This weird locality has been involved m 
the volcanic disturbances of the region. 
races have been blown into the air, and fragments of their 
sinter have been picked up among the dust and ashes of 
the surrounding country The lake on the borders of 
which they stood has been ingulfed. On their site 
scores of mud-cones are vomiting forth stones and mud, 
and hurling clouds of steam into the air New vents for 
the escape of steam and the outflow of volcanic mud have 
been opened all over the country, and the aspect of the 
landscape has been entirely changed. A scene of fairy- 
| hke beauty has been transformed into one of loathsome 
i desolation Even if the volcanic activity calms down 

and the sinter springs can recommence their work of de- 
| position, many generations must pass away before the 

can build up again such terraces as have been ieciroved. 
rhe new features of the country will no doubt still prove 
attractive to tourists, but the marvellous staircases of Te 
Tarata are a dream of the past. 

Among the features of the eruption on which 1t 35 to 
be hoped that light will be thrown by the more detailed 
‘nvestigations of experts are the source and behaviour of 
, the mud that overwhelmed the settlement of Wauraa. 
From the narratives of the survivors, showing that the 
houses were crushed in from above, the mud seems to 
have descended through the air upon the district, mingled 
with ashes and stones. Rain fell during the night, but 
the mud could hardly have been formed 1n the air by the 
imxing of the rain and dry ashes. It appears to have 
come down as hquid mud and was no doubt ejected as 
such from some neighbouring vent. The orifice of erup- 
tion could scarcely have been the great cone of Tarawera ; 
more probably there were many vents not only at Roto- 
mahana, but nearer to Wairoa, by which a large amount 
: of mud was discharged over the surrounding district. 

Another question that will no doubt receive careful con- 
sideration relates to the movements of the air durmg the 
time of the eruption. Barometric observations at Rotorua 
and at places on the opposite sides of the island will be 
of much interest. From the newspaper accounts it is 
clear that a great atmospheric disturbance accompanied 
the eruption. About an hour after the great ORT & 
gale suddenly arose in the Rotorua ani Wairoa distrit 
and blew with such fury as to uproot i 
mense numbers of trees, and to strip leaves and 
branches from those that were left standing. At Roterua 
the direction of the hurncané was towards the scent of 
volcanic activity, as if the air were being drawn ito ‘the 
vortex caused by the osion. A few hours ‘later 
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have yet to learn how far these sar jig movements 
were connected with or independent of the eruption. 
There are some excellent geologists in New Zealand 
who have now a rare opportunity of investigation. No 
mud-eruptions at all comparable in magnitude to those of 
this summer in New Zealand have ever been known. 
The connection of these with the explosion of Tarawera, 
the relation of the latter to the Java-reservour inside, the 
nature of the so-called “ flames” and “‘ pillar of fire” so 
conspicuous on the mght of the eruption, the sources of 
the “ fire-balls,” and many other details, offer a wide and 
most interesting field for the colonial observers. Geolo- 
gists all over the world will await with much mterest the 
pubhcation of their investigations. ARCH. GEIKIE 


NOTES 
Tux honour of knighthood has been conferred on Mr Philip 
Magnus, the head of the City and Guilds Techntcal Institute at 
South Kensington. 


Last Saturday a banquet was given to M. Chevreul by French 
students to celebrate the one hundredth anniversary of his 
barth 


Tue death 1s reported on June az of Dr H F. Hance at 
Amoy, at which place he was Her Majesty’s consul Although 
no independent work bears Dr. Hance’s name, he has done 
more than any other man to make us acquainted with the flora 
of Chia, both of the empire and of the British colonies Hts 
contribations to botanical literature are to be found in period- 
icals, very largely in Trimen’s Fournal of Botany, and the 
number of species described by him for the first time 1s very 
great. He was a contributor to the herbaria at the British 
Museum and at Kew. It 1s to be hoped that his herbarium will 
be brought to London and deposited where it can be consulted, 
and his types readily compared with those of other authors A 
fall synonymic catalogue of all the known Chinese plants 1s now 
in course of publication by Messrs Forbes and Hem,ley, and is 
grea‘ly needed. 


Unper th: energetic management of Dr Adolph Bastian the 
Aduunistration of the Berlin Royal Ethnological Museum has 
commenced to publish a senes of original communications ex- 
planatory of the varied contents of that superb collection 
According to the present programme four parts of about 60 
large octavo pages each, with two or more plates of illustrations, 
will be issned yearly by the Berlin publisher, W Spemann, at 
the price of 16 marks, or 4 marks each Judging from the three 
pasts, which have already appeared for the year 1885-86, the 
series promises to develop mto a vast encyclopedia of anthro- 
pological subjects Many of the communications constitute m 
themselves more or less exhaustive essays on special branches of 
ethnology, atid to some of them a peculiar value attaches, because 
contributed by the collectors or observers themselves. Such, for 
instance, is the paper on funeral rites in the Pellew Islands, con- 
tributed to the first namber by the traveller, Kubary, who has 
apent many years in the Oceanic regions, and made a special 
stady of the Polynesian and Micronesian islanders. The same 
umber contains a report on Richard Rohde's expedition to the 
Paraguay and Brazil (Matto Grosso) in 1833-84, followed by the 
traveller's account of the Bororo and Guate tribes in the Upper 
Paraguay basin. Of great value is Dr. O. Finsch’s paper in 
Past Il. on the ethnological collections from the South Sea 
Islands, some ooo objects, of which more than half found their 
way to the Berlin Museum, The smportance of securing speci- 
snens from this region before it is too late is well shown by the 
experience of this traveller, who on revisiting New Britain in 
2884-85 was to longer able to procure several objects which 
‘were readily obtainable three years previously. Others, such as 
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wood-carvings, are now ‘‘ manufactured " in New Ireland "fet 
the trade,” the natives finding good customers amongst the crewy? 
of passing ships. This paper is followed by the explorer’ Grae,’ 
bowsk1's description of nearly 200 objects from South and East: ~ 
Borneo, many extremely rare, 1f not quite unique. Dr. Bastian” 
concludes a charactenstic essay at the end of Part IE. with the’ 
words ; ‘‘ So walte ein Jeder seines Amtes,—und uns ist die~ 
Aufgabe zugefallen,—Das rechtzeitig in Sicherheit zu bringen, 
was morgen schon verloren sein mag.” me 


IN the July number of the Amertcan Fournal of Sance, Prot, 
Rockwood, jun,, of Princeton, publishes a paper (the fifteenth © 
of the series) on the earthquakes of North and South America 
for the year 1885 The writer again attempts to assign to each 
earthquake a grade of intensity, based where possible upon the 
character of the physical phenomena reported. Where no such 
information was available the estimate 1s based on the phraseo 
logy of the original report, taking into account the probable 
intensity of an earthquake in the locality in question. ‘There is, 
as Prof Rockwood recognises, a large element of uncertainty in 
these estimates, “but at least they are the best that can be made 
now, and better than any one else could make at a later date. . 
and without access to the oryginal reports.” This last conade 
tion alone appears to us to justify the attempted classificat 
A large proportion of the American carthquakes of the ye 
occurred in Cahiforma, and accordingly a small outline ear 
quake map of that State for the year 1s given The whole a 
contains 71 items 34 belong to the Pacific coast of the Unit 
States, 9 to the Atlantic States, 8 to the Canadian provinces, § 
to New England, 3 to the Mississippi valley, 5 to South and 2 
to Central Ameria 


WE may also take this opportunity of referring to the same 
writer's annual account of the progress 1p vulcanology and seis- 
mology for 1885, published in the Smithsonian Report Most, 
of the meidents recorded, and papers and other publications’ 
referred to have from time to time been described or reported in 
our own columns, and it 1s therefore only necessary to say that 
in this as in previous years the summary shows great care and 
industry, and should be an invaluable vade mecum to all interested 
1a the study of these phenomena 


Tur United States Commissioners are still continmag their 
labours im the direction of acchmatising flatfish to American 
waters, which are nearly as well susted to the Pimrenaciida as 
Enghsh waters Severn] attempts have been made to transm)t 
them frum our shores alive, but hitherto with hitle success. I 
formation has, however, reached us to the effect that Gfty so 
during last month were sent by the Derby Museam authorities 
at Liverpool, twenty-five of which reached thei destination alive. 
Prof Bard, the Chief Commissioner, states that the ish are im a 
thriving condition and feed well ‘They have been placed in « 
suitable habitat at Washington Station, and are being watched 
with special care The soles, which are about three inches long, 
were transmitted in glass globes attached to the ceiling of the 
cabin of the s.8 Britannic. This method minimises the risk of 
injury to the fish through the oscillation of the vessel, as the 
receptacles, being swung, move backwards and forwards with 
the motion of the steamer. The National Fish Culture Associa- 
tion intend forwarding to America another consignment of fat- 
fish next month in order to assist the operations of the Commis: 
sioners. The sole is a very delicate fish, and cannot 
the strain of protracted journeys, which makes it very difouks 
transmit. 


Mxsexs. J. B. Leprincort awp Co, have in te pees § 
«Manual of North American Birds,” by the emisent 


| gist, Pot, Robert Ridgway, Carator of the Departunsad of: 


Seaitheonian Institution, Washington, D.C. ‘The sdibuchny™ 
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width and depth, and extending for some 10 yards, A spruce- 
tree close by shows a furrow an inch in width ruoning from a 
height of 6 feet down to the root, 


On Thursday night, at 11.30, M. L’Hoste crossed from 
Cherbourg in a balloon, alighting in the neighbourhood of Lon- 
don at 6 30 on Friday morning M. L’Hoste had a small sail to 
assist mm directing the balloon, and an apparatus for letting 
down into the sea to draw water mto the balloon to act as 
ballast. He was accompanied by M. Mangot, the astronomer 
The highest altitude attained was 3600 feet, and the lowest tem- 
perature observed 7° C. 


THE additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (Cercopithecus cynosuru:) 
from West Afnca, presented by Mrs. Barrington; a Blue-faced 
Amazon (Chrysotis esta) from Brazil, presented by Mrs. J. 
Fletcher ; an Aldrovandis Shink (Pistedon auratus) from North 
Africa, presented by Mr R. J M Teil, two Grey Parrots 
(Psitacus erithacus) from West Africa, deposited , a Sea Eagle 
(Hahactus ——-), a Masked Weaver Bird (//yphantorass per- 
sonata) from Africa, a Short eared Owl (dso crachyotus), 
European, a Hyacinthine Macaw (Ava Ayacenthina) from 
North Branl, two Blanding’s Terrapins (Clemmys blandsngt) 
from North America, two Indian River Snahes (7ropidonotus 
guéecunciatus) from India, purchased , two Tnangular Spotted 
Pigeons (Columba guinea), a Geoffroy’s Dove ( Pertstera geoffroui), 
four Brazilian Teals (Querguedula brasiltensis), five Slender 
Ducks (Anas gebberifrons), two Chihan Pintails (Dafila spim- 
canda), two Wild Dacks (Anas boschas), a Himalayan Monaul 
(Lephophorus tmpeyanus), bred in the Gardens. 








ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 8-14 
{FOR the reckoning of time the civil day, commencing at 
Greenwich mean midniyht, counting the hours on to 24, 
is here employed.) 
At Greenwich on August 8 
Sun rises, gh. 37m. ; souths, r2h. 5m. 25°38. ; sets, 19h 34m , 
decl. on meridian, 16° 6' N.: Sidereal Time at Sunset, 
16h. 43m. 
Moon {two days after First Quarter) rises, 14h. 45m. ; souths, 
igh. 25m ; sets, Oh. 1m.*; decl. on meridian, 16° 41'S 


Planet Rises Souths Sets Decl on meridian 
h. om. h mw hm. a 3 
Mercury 6 10 12 51 19 32 7 24N 
Venus I 57 10 18 9 22 4N. 
Mars we TO 51 16 11 2i 31 8415S 
tase wo 9 § 15 7 21 9 0 25S 
um. .. 1 58 fs) 18 10 22 4N. 


* Indicates that the setting 1s that of the following morning 
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Variable Stars 
Star R.A. Decl 

U Cephei A g2'2.. 81 16N. Aug. t2 My 49:8 
R Anetss... 296 .2431N... ,, 12, Mf 
T Urse Majors 12312 60 7N » «+10, m 
UO Virgie .. 12 453 6 I10N, »» 10, m 
R Camelopardahs. 14 26 3 .. 84 21 N. » a af 
SLibre .. .. 14 549 8 45S. .. 55 14,20 jo m 
8 Libre + «we T§ 84°99 «19 59S. » «42, 
U Ophiuch: . 17108 . 1 20N, » (4&2, 210m 

vy» 452,22 18 m 
U Sagi , 18 25°72, 19128... ,, 12, 0 Om 
BLyrez.. .. 18459. 33 14N... ,, 8 0 Om, 
Rlyrx  ... .. 13559 43 48N.... 5, 23, m 
gAgqule .. ..19 467. O43N.... , 13% 2 Om 
€ Cephei - 23 24'9- 57 5ON.... » 23,0 OM 


The principal shower of the week is that of the Perseus, R.A. 
a3’, Deck 96° N. The maximum occurs on August 10, bat 
thany meteors from the 


Meleor Showers 


WW <aciihhen sensianiian om Mucmutm ; mt, secondary minimum 


same radiant are usually seen on the 


7 Cy ee ee 
[Aiignt §,'280G 
ights both im ~~ 
Meas we frequent ten po fom nel dt, 
e.g. near the es, R.A. 55°, Decl. 26° N.: cee 
. 
from) 





Pi «3 Ober 
R.A. 68°, Decl. 46° N, ; near » Tauri, R.A. 58°, Decl. 
and from Lynx, R.A, 96°, Decl. 71° N. A radiant 
a Pegasi, R.A. 345°, Decl. : 
which is usually the most prolific of the year. ‘ 


O.cultations of Stars by the Moon (visible at Greenwich} ° 


alee foo ver 


* N., is also active at this sekeot, 


% 


Aug Star Mag. Dissp. = Reap, 62slesfrem ver. 
pieohee dd ere 

h m h m. eo s 

8 24 Seorpn 5 19 15 .. 20 34 94 255 

II @ Sagittant 5 18 44 20 0 74 2423 

Aug h 
8 14 Venus in conjunction with and o° 1’ south 
of Saturn. 





THE SCIENTIFIC DEVELOPMENT OF THE 
COAL-TAR COLOUR INDUSTRY‘ 


HE subject on which I propose tu address you this evening 
has been brought under the notice of the Society of Arts 
on former occasions, and was only la t year oe treated 
of by Dr, W. H Perkin, the pioneer of this branch of manu- 
facture, in his Presidential Address to the Society of Chemical 
Industry It has, moreover, quite recently furnished materials 
for a lecture at the Royal Institution by Sir Henry Roscoe, 40 
that I feel in some measure obliged to apologise for again bring- 
ing forward a topic upon which it may appear to chemists that 
nothing particularly new remains to be said Having, however, 
been intimately associated with this branch of chemical industry 
for many years, I have had exceptional opportunities of watching 
its development, and of forming ideas upon the causes of its 
progress, which may justify my engaging your attention upon the 
present occasion 
The manufacture of coal tar products 1s a subject which offers 
distinct advantage for popular treatment, both on account of the 
practical utslity of the products, and the sinking and beautiful 
colour phenomena which they present. But I do not poo 
now to avail myself of these advantages, because I think there 
28 a more serious aspect of the subject than the mere enumera 
tion of the names, chemical formule, and mode of preparation 
of the recently discovered products {I must take it for ted 
that those present this evening are famuliar with the fact that out 
of coal-tar there are obtained series of hydrocarbons from which 
are prepared nearly all the dye-stuffs at present in use ; that the 
introduction of these artificial colouring matters has revolution- 
ised the tinctorial industries, and that the tar of gas-works, 
which was formerly a waste product and a nuisance, 1s now & 
valuable source of revenue to the gas companies. It is, doubt 
less, known to you also that, besides colouring-matters, iy 
are obtained from the same hydrocarbons artificial perfumes, 
drugs which nval quinine in efficiency ; and that uite secently 
a substance has been discovered by Dr. Fahlberg, which goes by 
the name of ‘‘saccharine,” and which 1s stated to possess 220 
times the sweetening power of cane sugar * But 1 must content 
myself by merely pomting to such discoveries as triamphs which 
the chemist, by his ‘‘so potent art,” has achieved in recent 
tames, because I want to bring home to English manufacturers 
one particular pomt in connection with this industry, and the 
Chemical Section of the Society for the Encouragement of Arts, 
Manufactures, and Commerce acems to me to be the place 
for so doing It cannot be denied that the coal-tar 
for some years past been migrating from this country, the land of 
its birth, to the continent of kurope Of the causes of this 
decline assigned by Dr. Perkin and others who have rl en 
opinions upon the subject, I do not now propose to upon 
those which may be considered as purely politieg-econamiics! 


1 A Paper read at the Soctety of Arts by Prof. R. Meldola, P.R.B,, ¥.0.5. 
FIC., om May 13, x 
* The subssance 
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onet, auch ‘as Free Trade, ihe 
Pimeryy of © as compared 

Tehe stimulus of a certain amount of weekly wage. 
iKimdved questions-—such 
‘relative ideas of “‘making a manufacture pay’ which may exist 
in the British and Temonic minds~—have, doubtless, a most im- 
portant upon the main subject, but their discusaion 
would occupy far too much time, and would, moreover, be out 
_ of place in this Section. 
ga private belief that if this portion of the subject were handed 
ever for legitimate treatment by e.onomusts, the conclusions 
arrived at (if any) would hardly be commensurate with the 
samount of discussion which would be evoked In fact, it 
m@ppears to me that gia in a general way, each of the 
ionuses mentioned must be a factor in determin) 
y branch of manufacture, it 1s quite smposssble to assign its 

Hirue value to each of these factors , and in the case of the pre- 
‘sent industry I am persuaded that it 1s now a question of 


j chemical and not of economic science that 1s pressing for con- 
2 sideration 














Patent Laws, or the available 
These and 
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I mht even go so far as to express | under the name of ‘‘ eosin.” 


the success of | appearing 
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In 1868 Graebe and Liebermann gave to the world their great 
ni 


with a German workman under | discovery of the chemical constitution of alzann, and 


following year the manufacture of this colouring-matter from 


as the cot of railway carringe, or the | anthracene was commenced. The first members of the great 


family of the ‘‘ phthaleines,” viz. gallein and fluorescein, were 
discovered by Bacyer in 1871, and the first technical ra oneal 
tion of this discovery was made in 1874 by Caro, who 
duced the beautiful pink tetrabrom into commerce, 
Diamidoazobenzene was dis- 
covered by Caro and Witt independently in 1875, and was in- 
troduced nto commerce by the latter as ‘‘ chrysoidine.” A 
great impetus was gtven to the technical production of azo- 
colouring matters by this discovery, the naphthol oranges and 
other ‘‘tropceolines,” fast-red, the poncean scariets, &c., 
in 1878, Methylene blue and acid magenta were 
introduced by Caro in 1877, and in the same year the old sad 
fugitive “‘aniline yellow” was converted into a valuable acid 
ellow by Grassler, abi aa a process for converting the 
hase into a sulphonic acid. Malachite n was introduced in 
1878, and in 1879 the first member of the now important 


It will, I thmk, be conceded that the manufacture of coal-tar | of secondary azo compounds appeared under the name of Bie- 


roducts 18 par excellence the most scientific of the chemical 1n- 
ustries. This high position may fairly be claimed for the in- 
ry when we consider the number and complexity of the 
ywoducts, the delicacy of many of the reactions employed, the 
ecial arrangements of plant required, and the intimate know- 
edge of the chemistry of the aromatic compounds which the 
colour chemist must at the present time possess Moreover, the 


brich scarlet It 1s these secondary azo-scarlets, and 

the ‘‘croceine scarlets” (discovered in 1881) which are exter 
minating the cochineal industry. The year 1880 was marked by 
the bniliant discovery of the constitution of indigo, and the 
synthesis of this colouring-matter by Baeyer, a discovery which 
1s none the less a trumph of synthetical chemistry because the 
manufacture 1s not at present successful from a commercial 


dustry is of comparatively recent growth—it has been born and | of view. Endophenols were introduced by Koechlin and Witt ia 


as reached its present development within the last thirty years, 


1881, and in 1883 appeared Caro’s first patent for the production 


so that the successive phases of its evolution can be clearly | of colouring-matters of the rosamhnae group by the method of 


traced. For these rea ons the subject 1s well calculated to 
throw light upon the general question of technical chemical 
education, a question of which the importance to the country 
, large now bids fair to become duly recognised 


1 
In treating of the industrial development of a branch of i, 


chemical manufacture, it 1s important that we should begin with 
; @ distinct idea of the products themselves. I must claim the 


‘6 condensation ” with phosgene gas, in the presence of suitalte 
condensing-agents. , 

This chronological record compnises nearly all the cluef colour- 

-matters fro.n coal-tar which are, or have been, of industrial 

It 15 important to note that the list, even as it stands in 

the form of a bald statement of facts in chemical history, reveals 

the existence of that fundamental law of the ‘‘ survival of the 


f andulgence of chemusts if at this stage I find it necessary to go | fittest” Old prodacts have been displaced by newer ones, as 
‘over somewhat old ground, and to state facts with which so | fresh discoveries were made, or processes improved, and to the 


many are familar. It would, of course, be quite impossible to 
Ive, on the present occasion, anything hke a complete chrono- 
ogical list of the various colouring matters, and it would be 
equally impossible for me to enter into the discussion of the 
» Chemical structure of the beautiful compounds which are now to 
‘be met with in the market If, later on, I find 1 necessary to 
enter into questions of chemical constitution, it will be chiefly 
with the object of ildastratmy general principles by appealing to 
, particular cases Iu the brief historical sketch which [ now pro- 
* pose to lay before you, I shall mention only those discoveries 
» which inay be considered to mark distinct commercial epochs in 
the development of the industry The successive steps in this 
development wall furnish us with one of the most strbiig illus- 
trations of the utilisation of scientific discovery for industrial 
purposes, und the reaction of industry upon pure science. 
Commencing in the year 1856, the foundation of the coal-tar 
colour industry was laid by Perkin, by the discovery of mauve, 
a violet dye, obtained accidentally in the course of an investiga - 
tion having for its obyect the preparation of quinine by an arte 
ficial synthesis. In 1 
made in small quantities by expensive processes, 
product of the first order of commercial 


am ce by the dis- 
covery of the arsenic acid process by Medlock and. E. C Nichol- 


was rendered a 





magenta, which had formerly been Faraday who 


chemist at 1s of interest to observe how this development of an 
industry has gone on part passe with the development of the 
science itself The moral conveyed to the manufacturer is 
sufficiently obvious. If we are to recover our former supremacy 
in this industry, we must begin ly dispelling conservative ideas 
—we must realise the fact that no existing process is final, and 
that no product at present sent into the market is destined to 
survive for an unlimited period. The scientific manufac- 
turer must be brought to see that success is no 
guarantee for future stability, and unless he realises this position 
in its fullest significance, he may find the sale of his standard 
products gradually falling off, or be compelled to wake up to the 
unpleasant fact that his competitors are underselling him, owing 
to Lat ale methods of acing pee ot he 
t may appear to many that I am here sim 

doctrine of progress, and that the remarks which dies has 
are mere truisms. Unfortunately, the facts of the case render 
this appeal necessary, 
tar colour jars Malice pac d of E 

first discovered 1835 ; 
who, in 1847, first isolated this substance in 
from coal-tar, and showed how nitro benzene could 





. tured therefrom. i colour undustry ° 
son simaltaneously. During this same year phenylated blues | Perkan’s discovery fee the rotates of the new 
were first produced by Girard and De Laire, by the action of | colour into dycing evtablishments was due to the by 
anilime spon magenta base at a high temperature. These blues | Messre. Pullar, of Perth, in 1856. The manufacture 
had Lut a limited application owing to their insolubility, and | on a large scale was the result of the discovery of the areedit 
age value was enormously enbanced by Nicholson's discovery, | acid process by Medlock and Nicholson ; and the Gilets, 
_ in 1862, thet these colours could be converted into soluble sul- were made commercially valuable by Nicholson. first axo- 
serra page Bip tors eo poggar prone egy eiageeras” a basic | colours, ‘aniline yellow " and ‘‘ Manchester brown," as well 
; in 1863 by the firm tmpson, | + Manches ” e-naphthol) were manufactured i 
aule, and Nicholson, under the name of ‘‘aniline yellow.” In | this sonia wen a ee ey scp to Soadlk kes,’ 
this same year the methylic and ethylic derivatives of mta j the commercial word. the types i. all the more import ed : 
were manufactured by the same firm under the name of ‘ Hof- colouring-matters of the t time, Tf as is of " a + 
mazn violets,” mhonour of theirdiscoverer. ‘ Azodiphenyl blue,” case, the di of typical proddcts has bees manne 
Mandhener yellow, aptaced i186; and tn 486 es Ben | (uke Pace mer, comirn, it bebones ey a pai 
" » BD n 1864; and in 1866 “ Bismarck ; ' on 
asin F {laldoeanensene) was fire manufactared at Man- a sncotes wh ch wil apucar al the for noe 
ee. sain Zeer (1866) was marked ‘by tho beer in mind that-we are the Earopens F the 
ab a dibs woe A the TAY, waiterial, gaactar, out of the ooloart mre is x : 
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aus well as being the largest consumers of the dyes them- : 
selves. It is that the amount of tar distilled annually 


_ 4n this country is about 500,000 tons, and it 1s certain that we 
distil at least one-half of the whole amount of tar produced in 
Euro The present state of affairs is that our compernoct can 
to import the raw materials from ws, to manufacture and 
return the colours so as to compete with us successfully in our 
own markets, and to undersell us in the foreign markets. The 
bare mention of these facts will be sufficient to indicate the 
existence of something requiring radical reform in our manufac- 
turing system 
ore submitting to you the statistics of this industry which 
I have been able to collect, I think it desirable to make an 
‘attempt to show the inner mechanism by which chemical science 
has been and 1s being so successfully adjusted to commercial 
wants by our Continental neighbours. I regret excveding!y that 
any ecessors on this and other platforms have not left me 
‘the chance of gtving a general sketch of the chemical develop- 
anent of the different groups of colouring-matters In fact, I 
Mind myself suffering here from several distinct disadvan 
but I hope, with your forbearance, to make the best of the 
‘situation. It will serve my purpose equally well, or perhaps 
even better, toconfine my illustration to one particular group of 
colouring-matters, The more striking achievements, such as 
the syntheses of alizarin and indigo, are now so femihar to 
chemical audiences that their repetition would be unnecessary 
Equally mstruetive, from the present point of view would be the 
history of the colouring-matters of the rosaniline group, and I 
can only express a passing regret that t:me will not permit me 
to recapitulate the steps in the beautiful series of investigations 
which led to the establishment of the structural formula of 
rosambine and its derivatives by E. and O Fischer, and then 
to the synthesis of these colours by Caro from ketone bases. 
The principle which I wish to bring out may seem a strange 
“one to 2a ‘ practical’”’ people, but I am convinced that the whole 
secret of success abroad 18 the spirit of complete indifference to 
dmmediately successful results in which the researches are carried 
on. I say ‘‘rmmediately successful” because it would of course 
be absard on the part of an investigator not to take advantage 
of any discovery which happened to be of commercial value. 
But, as a general principle, the question of practical utihty does 
@ot in the first place enter into the work The t develop- 
anent of this and many other industries 1s mainly due to the 
«complete and thorough recognition, on the part of our com- 
petitors, of the vital importance of chemical sctence. In this 
country, where the word ‘‘ practical” threatens to become a 
weproach, we put science into the background, and attach all 
importance to the mere fechsigue of our manufactures. If I 
might venture to offer an aphonsm to the English manufacturer, 
# would be to the effect that he should look after the science, 
and leave the Zechntgue to take care of itself 
After these considerations, you will see that it 1s a matter of 
ect indifference whether I take by way of illustration pro- 
dlucts which have been successful from a financial point of view 
or not. In order to give shah emphasis to the pnnciple, I 
propose, however, to consider the history of some colounng- 
matters which have found a market value, and I select this 
group with the more readiness because, on the one hand, It was 
mot treated of last year by Dr Perkin, and, on the other hand, 
it fornishes a splendid illustration of the way in which these 
coal-tar products are being scientifically developed in the foreign 


Ones, 
In 1863, os E. C. ee cea hapehas : aris orange 
«olouring-mat among t ucts form uring the 
manufacture of enta by hi arsemic acid process. : The 
method of isolating this substance in a state of ponty was very 
wkilfally worked out by Messrs. Simpson, Maule, and Nicholson, 
and the colour was introduced into the market under the name 
of *¢ ”% This dye was the first basic orange dis- 
covered, and the advantages which it possessed for certain kinds 
of dyeing enabled the mannfacturers to sell it at a price which 
helped to cheapen the cost price of magenta to an appreciable 
extent, The chemical composition of the substance was esta- 
blished in 1863 by Hofmann, who assigned the formula 
CyH.yN HO, and eee base pode the. name of 
<chrysaniline, though and cheaper basic orange colour 
oe ve se ran me a eae niyo a 
: am informed by Messrs. Brooke, Simpson, 
Sd Spier tte amount of this colour now sold 1 not appre- 
jess than at the time of its introduction by their prede- 
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cessors, The chemical constitution ‘of chryeaniline remained. 
unknown till about two years ago, whea the was 

by O. Fischer (Berschte, 1884, p. 203). In order to be able 
follow the steps in the investigation, 
first place, to go back to the 


discovery 
matter, called flavaniline, of which the existence was 


known by OQ. Fischer and C. Rudolph in 1882 (Berichte, 1884, 
p. 1500). Flavaniline was produced by the action of d 
ing agents, such as zinc chloride, upon ace fant 


tantlide, 
been observed by Rudolph in 1881, and the 
manufacture of the colour rile, Sin carried on under a patent 
by Messrs. Meister, Luctus, and Bruning, of the Hoechst colour: 
works! Supplied with a large quantity of the pure 
material by manufacturers, Messrs. Fischer and Rudolph 
established the formula of flavaniline, C,,H,,Ny and showed 
that its formation fron acetanilide might be expressed by the 
equation :— 
2C,H, .NH C,H,O—20H, = Ci6H,Ne 

By the action of nitrous acid upon flavaniline a diaso-com- 
pound was produced which, by the usual method of decompos!- 
tuon by water, gave a phenolic derivative termed flavenol, and 
possessing the formula C,,H,,N . OH, thus proving that flavani- 
ine contained a displaceable NH, group. By heating flavenol 
with zinc dust, a base was obtained having the formula C,,.H,,N, 
and termed flavoline This base had an odour resembling 
of quinoline, and all its properties suggested to the authors that 
flavaniline was in reality a quinoline derivative, ‘That flavani- 
line was amido flavoline was proved by nitrating the latter base, 
and reducing the mitro-compound, when flavaniline was obtain 
In a later publication by Besthorn and Fischer (Serschte, 1883, 
p 68) it was announced that flavenol, when oxidised by potas- ; 
slum permanganate in an alkaline solution, gave an acid which, 
on distilling with lime, furnished a base having all the characters 
of lepidine By the continued oxidation of flavenol with excess 
of alkaline permanganate, another acid was obtained, which 
proved to be picoline-tricarb mic acid, and the latter, on further 
oxidation, gave piculine-tetracarbomic acid (Berwhie, 1884, 
Pp. 2925) 

So much for the facts, now for their interpretation The 
producuon of flavenol from flavaniline by the diazo-reaction 
shows that the respective formulas of these substances are — 


Cig s(N H,)N C,,H,,(OH)N. 

Flavenol gave, as the first product of oxidation, lepidine-car- 
bonic actd, of which the formula is C,,H,N(CO,H), and by 
further oxidation it gave picoline-tricarbonic acid, of which the 
formula 1s CgH,N(CO,H), Now the C-atoms oxidised by the 
breaking down of the 16 carbon atom flavenol into I1-carbon 
atom lepidine carbomic acid, are those C-atoms which in flavenol 
are associated with the hydroxyl group, because this group 18 no 
longer contained 1n the product of oxidation, Thus the formulas 
of Hlavanuline, flavenol, and flavoline are better expreseed as :—~ 


C,.H,N C,H,(NH,) 
CiHgN CeH,(OH) 
Cili,N. Coll, 


From this it appears that flavaniline 13 amidophenyl-lepidine, 
flavenol hydroxy phenyl-lepiding, and that flavoline is pheny}- 
lepidine. 

ir he central nucleus of flavaniline having thus been shown to 
be lepidine (which 1s metbylquinvhine), the next question to be 
settled was the mode of formation of the colour base from 
acetanilide. The authors suggest that at the high temperature 
of the reaction, acetanilide, in the first place, becomes trane- 
formed into the isomeric orthoamidoacetophenone :-— 


havin 


H CH i 
rie fe :0 
C,H,.N.C;:0 Co NH, 
Acetanilide. Amidoacstophenons. 


By the condensation of two molecules of the amidoacate- 
phenone with the elimination of two molecules of water, Gav- 
aniline would be produced in a manner to the deta: 
tion of mesitylene by the condensation of molecules of 

acetone under the influence of dehydrating agents ~~ . 
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colour industry now offers. The case considered at any rate 
ts the advan of not bemg tuo hackneyed, and this will 
sufficient exense for having made use of it. 

It was stated at the commencement of this paper that there is 
reason to believe that our supremacy in-the coal-tar colour 
industry has, for some years, been declining, and I have farther 
po abroad belief that the chief cause of this falling off 18 the 

€ position piven to chemical science in this country as 
compared with the status of this science abroad. Whether this 
explanation be accepted or not, the fact of the decadence of the 
manufacture remains, and I'am in a position to bring this un- 
pleasant truth home to our countrymen by a s body of 
evidence. It must be borne in mind that the decline of any 
industry cannot be measured by the absolute weight of the pro- 
ducts turned out annually, because the demand for the products 
ig question may be on the increase, and we may be actually 
cing a greater weight of colours now than we were during 
our most successful period. The whole question is a relative 
one-—it 13 simply how much material are we now turning out as 
compared with the amount produced by our competitors—what 
pecporven of coal-tar products do we supply for our own and 
oreign consumption ? In order to answer this question with some 
approach to numerical exactness, 1t occurred to me that the most 
trustworthy information could be obtained from the consumers 
themselves ; and through the kindness of Mr Robert Pullar, of 
Perth, and Mr. Ernest Hickson, of Bradford, I have been 
enabled to do ine rnto agers ie with several of the 
representative dyeing ant printing establishments of this count 
The facts obtained, as showing the actual state of the nada 
at the present time, appear to me of sufficient interest to be 
given here in some detail. I may take the present opportunity 
of stating that my application for statistical information has been 
most courteously responded to by the various firms, to whom I 
have great pleasure in returning my thanks 

Edward Ripley and Son, of Bradford, perhaps the largest 
dyers of piece-goods in the kingdom, inform me that during the 
year 1885 they used 864 per cent. of foreign coal-tar colours, 
and 134 per cent of English make. 

Walter Walker and Son, of Dewsbury, dyers of wool for rugs, 
2S, carpet yarn, and blanket stnpes, estimate that during 1885 
they used 80 per cent. of German dyes They state that the 
exact proportion 1s difficult to estimate, so that the figure given 
ws only approximative Keferring to their larger consumption 
of colour they state —‘‘It is very discouraging to have 
to do this and send the trade out of our country, but to our own 
apterest and advantage we have to do it ” 

John Newton, silk dyer, Macclesfield. Mr Walter Newton, 
F.C.S., mforms me that during 1885 they used 80 per cent. of 
foreign colour He adds —‘‘ The rapid advancement 1n the 
improved manufacture of some of these dyes by the Germans 1s 
the only cause of our desertion from the English colour-manu- 
facturer.” 

G. W Oldham, silk dyer, of Netherton, near Huddersfield, 
informs me that during 1885 he used z000lbs of German dyes, 
1100 lbs. of Enghsh dyes, and 800 Ibs of doubtful ongin 

James Templeton and Co , of Glasgow, state that they dye as 
much as 30,000 Ibs. of yarn (chiefly worsted) weekly, but they 
wse only a small proportion of coal-tar dyes, all of which are of 
German manufacture 

Messrs. Leckie and MacGregor, of Paisley, inform me that in 
the west of Scotland, including Gla:gow and Pausley, they are 
certam that at least 90 per cent. of the dyes used come from the 
Contment. Ther own consumption of Enghsh colour only 
reached 6°8 per cent. 

Alexander Harvey and Son, of Glasgow, yarn dyers, state 
that during 1885 they used 60 per cent of German and 40 per 
cent. of English dyes. These figures do not include alizann, of 
which state that they used about equal quantities of German 
ani make. [he se Lid supply is chiefly made up of 
one atticle, “ aniline salt ” y add —‘* We find the German 
makes in of better value than the British, as our rule is, 
ecteris paribus, to give the home-make the preference.” 

Messrs. Manson and Henry, Glasgow, yarn dyers, state that 
they use only German dyes, addmg that they find it to their 
advantage ‘‘ for both cheapness and quahty.” 

‘Among the largest consumers of coal-tar colours in this 
gountry are the jute dyers, As representing this department of 
the tiactorial industry, Messrs. James Stevenson, of dee, 

me that during 1885 they used only 7°7 per cent. of 
h colour. ee ee supply the 
folzwing anelysis of 


conmumption ;— 
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Scarlet a one nes cent of which not is Engl je, 
Crimson 2... 1 = , sine - 
Blues. wT not 
Oranges 2. ww OE 05 
Greens ‘i! te, OO nothing 
Magenta (residues) 6°5 
Maroon .. » §°5 
Pink 2°75 
Brown 1°25 135 
Violet i nothing 
Vanous . o5 
100°O 7°97 


Messrs. Cox Bros., of the Camperdown Jute Works, Lochee, 
state that practically the whole of the ‘‘ amine” colours used 
by them are of Continental manufacture. 

With reference to the calico printers, the following facts have 
been collected :— 

Messrs Z Heys and Sons, of Barrhead, state that duri 
1885 they used over 10,000 lbs. weight of colours (exclusive 
ahzann), of which 700 Ibs. only were of English make. 

Messrs James Black and Co., of Bonhill, Dumbartonshira, 
state that in their belief more than one-half of the colour used by 
calico printers 1s of foreign manufacture. 

In the course of the present inquiry, it seemed desirable to 
obtain information conceenine the consumption of alizarin, with 
reference to which the following statements have 
received — 

Messrs Walter Crum and Co, of Thornhebank, Glasgow, 
are of opmmion that ‘‘the great bulk of what 1s used in this 
country 1s manufactured in Germany.” They do not profess to 
be able to give actual figures having any approach to accuracy, 

Mr John Christie, of the Alexandria Turkey-Red Works, 
Dumbartonshire (John Orr, Ewing, and Co., states that they 
use on'y artificial alizann 1n their establishment, their consump- 
tron being considerably over 2,000,000 Ibs weight of 10 per 
cent paste annually Their consumption was, in— 


1880 98 per cent. German 2 per cent. English 
1881 9 =» ” IT 4, ” 
1882 00 Py) 99 °o rT) ” 
833 77 Pr) rr) 23 

884 soe 56 ” 7) 44 

1885 47 


Messrs Wilham Surling and Sons, of Glasgow, state that 
their relative consumption of English and German alizana 
for Turkey-red dyeing varies so much from year to year that 
they have no means of directly supplying useful data, This firm 
has, however, been good enough to make inquines for me fro: 
a competent authority, who has furnished the following report :— 

“In 1883 and 1884 I estimate that the sales in the United 
Kingdom amounted to a monthly average of about §30 tons, 16 
per cent (say 6360 tons, 10 per cent. per annum). Of this 

nantity I estimate about 30 33 per cent was manulactured in 
this country. Taking 1884 alone, the figures are estimated at 
§66 tons, 10 per cent month (say tons, 10 per cent. 
per annum). Proportion manufactured in Great Hritain, say 
about 30 35 per cent. In 1886 the cunsumption may be esti- 
mated at 550-600 tons, 10 per cent per month (say 900 tons, 
10 per cent. per annum). Proportion manulactured in this 
country probably now very connderably more than 35 per cent.” 

This estimate of the total consumption (§ 50-600 tons, 10 per 
cent. per month) is confirmed by my friend Mr. Thomas Royle, 
F.C.S, of the Bntish Alizarin Company's works at Silvertown, 
but he 1s of opinion that §0 per cent. of this is of 
manufacture ‘ 

By way of farther confirmation, it a ed to me to be 
sirable to get the opinion of manufacturers themselves, and 
although this has been a matter of considerable difficulty, I am 
able to give some kind of an éstimate. Mr. Ivan Levinstein, of 
Manchester, estimates that Germany produces :-— 

ue derived from benzene and toluene, six times mog: than 
E : 

"Colours derived from naphthalene, seven times niore thao 

colours derived from anthracene, five times mre, than 

e average prodaction of Germany Js thos abopt.dx. aye 

that of this country. Mr. W. A. eg Fe of the Sew. 6: 
Works, koey’ pe 
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“hat ef'some 159 tons of ‘‘anilne” dyes which passed 
oe senda” a8 agents last year, 95 per cent. were of 
tal make, With reference to the two chief raw mate- 
benzene and amiine, this same firm estimates that about 
re cent. of the whole quantity of these products made in 
n goes to the Continent.! 
facts and figures which I have now laid before you must 
be left to tell their own story—time will not permit me to 
attempt any analysis of them The evidence co lected will at 
any rate give a much more forcible idea of the true state of the 
coal-tar colour industry in this country than has hitherto been 
attempted, and if this evidence goes against us a3 & manufactur- 
ing nation, it is all the more desirable that our true position 
ghould be realised I find that it 1s almost ampossible to give a 
correct numerical expression m pounds sterling for the annual 
value of this industry to the country, as the estimates vary within 
wide limits. According to Dr. Perkin, whose opinion on 
' this matter will perhaps carry the greatest weight, the value of 
' the annual output is between 3,000,000/ and 4,000,000/ That 
' the industry is one of considerable importance on the Continent 
may be gathered from the official returns relating to the German 
For the following figures I am indebted to Dr H. 
Caro, of the ‘‘Badische Anilin und Soda Fabrik,” Ludwigs- 
hafen on Rhine :— 


Exported from Germany, foe Fanuary 1 to December 3 
1585 


Ahzarin paste (? per cent ) 4283 tons 
Aniline and intermediate products 17133 
Antine, &c , colours 4645 5; 


Dr. Caro adds that it is generally believed that about four- 


The mitude of this branch of chemical industry abroad 
will be cathered from the fact that a German factory of about 
the third magnitude consumes at the present time between 500 
and 600 tons of aniline annually. According to information 


NP RLAWAELS SY GLAELE vaay SAW ws Wwe Ve wee LF WE ASE az + owes 
Lucius, and Bruning) 1600 working men and fifty-four chemis.. 
Tt must, of course, be borne in mind that in these factories the 
products are not ‘‘aniline” colours only, but alizarin, acids, 
aah and all chemicals required in this branch of manu- 
ecture. 

The industry which has been selected for this evening’s topic 
is thus not only an important one in itself, but for us, as 
chemists, its development 13 fraught with meaning both scien- 
tifically and educationally. In taking up this subject it has not 
been my desire to exalt the coal-tar colour industry to a tion 
of undue importance, nor do I wish it to be inferred that the 
remarks which I have made concerning its decadence, or at any 
rate stagnation, yn this country are applicable to this manufac- 
ture only, The failure on our part to grasp the true spint of 
chemical science in its relation to our manufactures makes itself 
felt ia every industry in which chemistry 1s concerned The 
strength of our competitors is in their la ratories, and not, as 
here, upon the eeseaay ig It is only by showing ap our weak- 
ness in each industry that the state of affairs can be remedied, 
and our prestige os 2 mannfacturng country restored, If each 
specialist would do for his dustry what I have here attempted 
to do btvadly for the coal-tar colour industry, we should get 
together a body of evidence which the Royal Commissioners on 
the depression of trade would do well to take into consideration, 
We have heard a great deal of late years about the subject of 
technical education, but the talk has es rather one-sided. We 
rbd had cpa ar plage: mae. recogmising the enormous 

& o the country, have munificentl 
endowed those institutions for the pronation of technical ica: 
tion which are sp ng Up around us; we bave had all kinds 
Of schemes from those who are taking upon themselves the 
duties of technical educators, but it appears to me that we have 
ot heard with sufficient distinctriess the voices of those who 
tay be presumed to suffer most from the want of technical edu- 

viz. the manufacturers themselves, I have heard rumours 

of the existence of a certain class of manufacturer—tet us hope a 
“" Agotding to a later ati kindly supplied Mr ) 
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rare speciesx—who declares that science 1s no use to him, and 
that he can get along better without ft. 1 must confess that I 
never met this individual in the flesh, but I know that he exists 
in some of our manvfacturing centres, Asa apes he 1s, how- 
ever, doomed to extinction in the struggle with his competitors, 
and we may consider him out of court in the discussion of 
schemes of technical education It 1s now generally admitted 
that the days of empiricism have passed away, and most manu- 
facturers admit that present success and future development 
depend upon a proper recognition of technical, 2.4. of 
science. But unless the manofacturers themselves speak loudly 
on this question, the voices of those who wish to promote 
scientific education may be drowned by the clamour of mere 
theorists. 

In no other department of our manufactures 1s the want of 
techmical science more felt than in the chemical industries. We 
not only see this in the greater development of these industries 
abroad, but in some of ard — oc copy here—and 
this applies more especially to the coal-tar colour ‘ 
fescign t hewits are employed, and as I have lately heen in- 
formed by a well-known manufacturer, it 1s even impossible to 
get the necessary plant properly made in this country. There 
is no doubt that the recondite character of the truths of chemical 
science, as compared with the more obvious truths of 
and physics, has much to do with the want of popularity of thi 
branch of knowledge, and 1s responsible for the circumstance 
that our science 1s regarded with comparative indifference ant{l 
some branch of manufacture 1s 1# extrenss In our national 
characteristic of being “‘ practical,” we are apt to become short- 

pohcy, and to ise only 
actualities, to the exclusion of the potentiality conferred upon a 
| nathan hw « heaader enentifie cnltnre 
In conclusion, | ha . F “ 
Simpson, and Spiller, Messrs. Burt, Bolton, and Haywood , 
| and to the Bntssh Alizarin Company for the fine series of specn- 
{| mens now exhibited. For the beautiful specimens illustrating 
| the Contmental manufacture, 1 am especially indebted to the 
Badische Anilin and Soda Fabrik, of Ludwigshafen on Rhine, 
and to the Hoechst Colour Works The series of patterns dyed 
with known weights of filty distinct coal-tar colours were pre- 
pared by Mr. Ivan Levinstein for the lecture recently delivered 
at the Royal Institution by Sir Henry Roscoe, to whom I am 
indebted for being able to show them on the present occasion. 





DRYING UP OF SIBERIAN LAKES 


THE rapid drying up of lakes in the Aral-Caspian depression, 

in so far as it appears from surveys made dagen the 
last hundred years, 1s the subject of a very teresting im- 
portant paper contributed by M. Yadrintseff to the last issue of 
the Jzvestia of the St. Petersburg Geographical Society (vol. 
oat ~~ 1) ae maps, a be see Neha gre 
physical geographers, accompa e paper, One m 
represents the group of lakes Samy, Abyshkan, Moloki, and 
Tehany, in the Governments of Tobolsk and Tomsk, according 
to a survey made in 1784. The other represents the same 
lakes according to three different surveys made during our 
century, 1n 1813 to 1820, in 1850 to 1860, and finally in 1880, 
and it shows thus the rapid progress of up of these lakes. 
There are also earlier maps of Lake Tchany, which 


it as having very many islands (Pallas estimated their number at 
seventy), but they are not rekable, As to the map of 1784, 


fe 


no cartographer, accustomed to di ish ‘* nature-true” 
from ones, would hesitate in recognising it as 
reliable as to its feature:, It is also fully 

the ulterior detailed surveys dating from the beginning of 
century. It appears from this series of four maps, dating 
different riods, that the drying up has gone on 
which will surely appear ast 

group of lakes consisted of three 
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aly three small ponds have remained, the largest of them being 
hardly one mile and a half wide. The drying up has been 
gomg on with remarkable rapidit Even twenty-five years 
"ago there were several lakes ten and eizht miles long and wide, 
where there are now but httle ponls. Lake Ichebykly, which 
was represented in 1784 a3 an oval forty miles long and thirty 
sailes wide, has an elongated irregular shape on the map of the 
begiuning of our century, 1t measures, however, still forty miles 
in length, and its width varies fron seven to twenty mules; 
while several small lakes to the east of it show its former extension. 
Thirty years later we find1n the same place but a few small 
inkes, the largest of which hardly has a length and width of 
three miles; and now, three small ponds, the largest of them 
having a width of less than two miles, are all that remain of 
a lake which covered about 350 square mule, a hundred years ago. 
The same process is going on throughout the lake» of West 
Siberia, and throughout the Aral Caspian depression. No 

logist doubted upon, but we cannot but heartily thank M. 
Vadrintseft for having published documents which permit to 
estimate the rapidity of the process ? 





UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


WE understand that Mr Granville Cole has been appointed 
to the Professorship of Geology at the Bedford College, London, 
and Miss C. A Raisin to the Demonstratorship in Botany at 
the same mstitution 


SCIENTIFIC SERIALS 


THE Fournal of Botany —The number for July commences 
‘with the first part of an important article (illustrated), by Mesors. 
Roy and Bisset, on Japanese Desmids, chiefly obtained from a 
lake in the Island of Yesso. The majority of the forms obtained 
are cosmopolitan, but some of them of great rarity in Europe 
There are also some new species Papers follow on British 
ph on the Xaé of Somersetshire, and on the flora of St 


American Fournal of Science, July —Memonal of Edward 
Tuckerman, by Asa Gray This botanist, who was born in 
Boston, December 7, 1817, and died March 15, 1886, was dis- 
tungutshed especially in the field of Irchenology, to which he 
devoted most of his life He wasthe author of a ‘‘ Synopsis of 
the Lichens of New England, the o*her Northern States, and 
Britssh America,” of ‘‘Lichenes Americe Septentnonals 
exsiccati” (3 vols ), and many other papers on this branch of 
botany, in which he has left behind him no superior Notes on 
American earthquakes (No 15), by Prof. C G Rockwood, jun 
This fifteenth paper of the series gives a summary of such infor- 
mation as the author has been able to gather on the carthquakes 
of North and South America during the year 1885 = It tabulates 
seventy-one shocks, classed according to their intensity as very 
dight, light, moderate, strong, severe, or destructive. Of these 
ag many as thirty four occurred on the Pacific coast of the 
United States, where the Bay of San Francisco ap to be a 
chief centre of seismic disturbance —QObservations on the 
Tertuary and Grand Gulf of Mississippi, by Dr. Otto Meyer. 
The author finds no place where Grand Gulf strata overlie the 
Marine Tertiary, although there are two districts where strata 
andistinguishabie from unquestioned Grand Gulf are overlain by 
Marine Tertiary. The Grand Gulf 1s not, ee Ao a q 
marine formation, for it contains fresh-water shells, “ip 
Eastern Missussippi occurs a thick and extended marine green- 
‘sand formation parallel to the strata immediately below the 
Claiborne profile. Its fauna is Claibornian, but approaches 
the Jacksoman.—Notes on the volcanic rocks of the Re- 

blic of Salvador, Central America, by Arnold Hague and 
fo P. Iddings. This study 1s based on specimens gathered 
. W. A. Goodyear in the course of his explorations im 
Salvador. They are of a highly diversified character, ranging 
from very basic to inghly acidic forms, from rocks rich in 
olivine to others abounding in quartz, and may be classified 
under the beads of basalt, pyroxene-andesite, hornblende-pyro- 
ae ok hornblende-muca-andesste, dacite, and bly 
rhyolite, and dacite best represented. Nearly all have 
thats counterpart in Nevada, although there occur many varieties 

in series from Salvador.— 
gengs Strephochetus; di-tribuyon and species, by Henry 
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M. Seely. Since reporting last fyear the presenne of the fogsil 
sponges Strephochelsis acee ates, | pe or two places in Vermont 
and New York, the author has traced it to many other di 

m those States. To the type of the genus, S. orcellatus, he now. 
al.o adds three new species—S. drainerdi, 9 
richmondensts,—Preliminary report on the geology of the Cobs: 
cook Bay district, Maine, by N. S. Shaler. This paper, pab- 
lished by permission of the Director of the U.S. Ceologioal 
Survey, gives a portion of the general results of two manthe’ 
exploring work on the shore-line of Cobscook Bay dunng the 
summer of 1884, The fossiliferous strata have a special interést 
as throwing light on the position of the shore line in past times, 
A conglomerate apparently of the Clinton or Niagara age gn 
the west side of South Bay seems to show that the shore in 
this district was not far away during a portion of the time when 
the Cobscook serics was forming In the age of the Perry sec- 
tion there 1s also evidence that the const was near its present 
position and that the rocks exposed to erosion were chiefly of 
the Laurentian epoch -~On the well-sperometer, by Alfred M. 
Meyer The instrument here described, with numerous illustra- 
tions, has for the last ten years been used by the author ia his 
laboratory for the purpose of measuring the radius of curvature 
of a lens of any linear aperture —On some general terms applied 
to metamorphism and to the porphyritic structure of nae by 
Jame, D Dana. The three recognised forms of metamorphism 
are described and characterned ay (1) crystalline , (2) para- 
morphic , (3) metachemic. A full terminology of porphyritic 
varieties 15 given, hased in plan on such terms as orlhophyre, 
augtlophyre, &c. 

Bulletin de fAcadéme Royale de Belertgue, May.—On the 
transparency of platina, by kd van Aubel After ascertaining’ 
by experiment that a sheet of cobalt, iron, or nickel obtained by 
electrolysis on a transparent shect of silver, 1s not really trans- 
parent, as 1s now generally assumed, the author here endeavours 
to settle the question as regards mirror: of platina chemically 
produced, that 1s, by a deposit of platina on a sheet of glass, and 
the transparency of which ts admitted by Kundt. Working 
witha large mirror supplied by Paul Lohmann of Berlin, from whom 
Kundt also obtained those used by him, M van Aubel found, 
by means of spectroscopic observations, that the metal of these 
mirrors 1s not really transparent, the hght merely filtering 
through the interstices Ieft between the particles of platina de- 
posited on the surface —A contribution to the study of the salts 
of platina, by M Eugene Prost The author deals especiall 
with the action of nitric acid and of perchlone acid on platinic 








hydrate, and with the action of nitric acid on the precipitated 
bisulphuret of platina, his object being to form the so-called 
normal platinic nitrates, perchlorates, and sulphates. Failing to 


obtain these substances, he endeavoured to get double salts of 
normal composition by combining them with alkaline salts 
having corresponding acids. The results show that all the com- 
pounds thus obtained still correspond with basic platinic salts, 
so that st would so far appear that a normal platinic nitrate can- 
not be obtained —On the unstable equilibrium of the sarface- 
layer of a fluid, by G. van der meosbragg The absolute in- 
stability of surface layers exposed to the free action of the atmo- 
sphere 18 demonstrated on theoretical grounds. From this 
theory the author proposes in another paper to deduce the exist- 
ence of superficial tension on the free surface of a Guid, or on 
the surface common to two fluids, or to a fluid and solid, thence 
deriving a rational explanation of the phenomenon of evapora 
tion,—On the heat of the alloys of lead and tn, by WS 
Continuing the researches of Ermann, Rudberg, 
Wiedmann, and others, the author seeks to determine 
stricted intervals of temperature the total heat of these alloys 
relatively to that of their constituents. Further light is thus 
thrown both on the constitution of these bodies, and on the 
question why their point of fusion is lower than that of shel 
constituents, 

Rendiconti del Reale Istituto Lombardo, June.—On some wn- 
conscious intervals in a co-ordinate series of psychic acts, 
Tito Vignoli. The object of this essay is to ascertain 
mentally whether in the co-ordinate exercise, or ! 
rll ph gre it sometimes happens that some of 
links of the argument are supplied unconsci 
stances thor’ 


ously. Swrerell, in- 
$ 
lange 9 
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Silent arent A a fone any 
extain timite laced by others, immediately if the lesion 
5 wtight, An f caine A contribution to the theory of 
uatheatic by G. Morera, ; 
Tnly.-A ease © extraordinary hirsuteness, by Prof. Giovanni 

The nuthor refers briefly to a Spanish girl observed by 
jen'at Pavia in 1881, who was above the average height, yet 
hose hatr, when unbound, swept the ground by several centt- 
yetres, Some of the tresses measured 180 to 187°3 centimetres. 
Meteorological observations made at the Brera Observatory, 
‘Hen, daring the month of June. 





SOCIETIES AND ACADEMIES 
SYDNEY 


Royal Society of New South Wales, May 5,—Annual 
deeting.—Prof. Liversidge, F.R.S , President, in the chair — 
“he Premdent stated that 27 new Members had been elected 
Mring the year, and the total number on the roll April 30 
vas 492. The Clarke Medal for the year 1886 had been awarded 
- Prof. L. G. de Koninck, M.D., of Lidge, m recognition of 
iis distinguished scientific attainments, and more particularly of 
us valuable contnbutions to our knowledge of the Palseozoic fos- 
tils of New South Wales During the year the Society held eight 
neetings, at which the following papers were read -—Presiden- 
wal Address, by H. C Russell, BA, F R A S —Notes on 
_ying-machines, by L Hargrave —On a system of accurate 
measurement by means of long steel mnbands, hy G H Kmbbs. 
—Local variations and vibrations of the earth’s surface, by H 
>. Russell, B A., F R A S —Some causes of the decay of the 
Australian forests, by Rev. P. MacPherson, M.A —The history 
of floods m the Hawkesbury River, by J P Josephson, 
A.M LC E.—The Ringal of the North-Western Himalaya, by 
Jr Brandis, F RS (communicated by Baron von F Muller, 
K C.MG., F.R.S ) —Notes on experiments in mounting the 
Amphipicus a pellucida mm media having a higher refractive index 
than Canada balsam, by Dr. W Morns, F R M.S.—Notes on 
she characters of the Adelong Reefs, by S H Cox, FC.S, 
*,G.S.—Stone implements of the aborigines of Australia and 
some other countries, Pd Rev P. MacPherson, M.A —On a 
orm of flymng-machine, by L Hargrave —On a new form of 
anemometer, by H C Russell, BA, FL.R A S —The Medical 
Section held eight meetings, at which eighteen papers were 
~ead, and the Microscopical Section eight, at which three papers 
were read The number of donations received was 1420 volumes 
ind pamphlets, and 310/ expended in the purchase of books, &c., 
for the library The Society has issued the following hst of 
“ubjects, with the offer of the Society’s bronze medal and a prize 
of 25/, for each of the best researches if of sufficient ment — 
Series vi. to be sent in not later than May 1, 1887 ; (No. 20) on 
the silver ore deposits of New South Wales , (No 21) ongin 
mode of occurrence of gold-bearing veins and of the asso- 
ciated minerals , (No 22) influence of the Australian climate in 
swroducing modifications of diseases , (No. 23) on the Infusora 
seculiar to Australia. Series vii., to be sent in not later than 
om 1, 1888; (No 24) anatomy and life-history of the Echidna 
Platypus ; (No. 25) anatomy and life-history of Mollusca 
peculiar to Austraha , (No, 26) the chemical composition of the 
Fe la from the so-called Kerosene Shale of New South 
sage i following Officers and Council were elected for 
ensuing al ‘President: C, Rolleston, C.M.G. ; Vice- 
Presidents: H. C. Russell, B.A., F R.A.S.; Dr Leibius, 
N.A.; Hon, Treasurer: R. Hunt, F.G S.; Hon Secs, : Prof. 
F.R.S.; F. BK on, F R.M S.; Council: 
Hon, Peasy ayy carat .L.C.;C Moore, F L.S ; 
: ’ er n ompson . De 
os 3 Dr, B. G.A. Weight, Se en oe 
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Paris 


* Atademy of Sciences, July 26.—M. Jurien de la Gravi 
President, in the chair.—-On, the guinttatve ppc deltaane 
M. Th_ Schleesing. e author's process of 
based on distillation in presence of magnesia, having 
been questioned by M. Berthelot and others, he has made some 
feeuh expetiments, here descnbed, which fully confirm the 
poet pr tte retults already obtained.—Observations on the 
mimentary groups in the north-west of France, by M. 

‘ ‘ eee here dealt with ix northern 

mt Biemandy, where 









agF 





erecta it 


s are the clay-slates of Samnt-L6 and the widely diffuse? 
ear aaarien The former, which are aiuite distinct 
From the mica-schists, gneiss, and other pemutre crystalline 
schists, form the fundamental feature throughout the department 
of La Manche, eles far eastwards into Calvados, and west- 
wards into Brittany ey assume almost everywhere a vertical 
or neatly vertica! disposition, and are remarkably homogeneous, 
being almost totally destitute of any orgamc remains The 
whole system seems to be posterior to the granitic pudding of 
Granville.—On the meteorological station of l’Aigoual, by 
M. F. Perner, Since the beginning of July this station has 
been in full activity, and has been furnished M. Houdarlle, 
of Montpellier, with maxima and minima thermometers, a psy- 
chrometer, an evaporometer, and a registering hygrometer In 
the Faiboirecol other instruments have been fitted up, in- 
cluding ieduaiss and kgs Re nat oie yobs estat 

a Campbell hels egular observati 
et n to Se taken onthis k, which stands at an altitude of 
pe metres above sea-level, on the water-parting between the 
Atlantic and Mediterranean ins, The present temp 
erections will soon be replaced by a solid structure, for w x 

ant of 4800/ has been made by the Minister of Agriculture. — 
Remarks accompanying the presentation of vol xh, of the 
**Mémonial du epi de la Guerre,” by Col. F Perrier The 
first part of this volume descnbes the instruments and apparatus 
employed in the various geodetic operations connected 
with the new measurement of the meridian of Pans, with 
an exposition of the methods of observation In the second 
are embodied all the observations taken from 1871 to sie 
between Perpignan and Pans by MM Perrier, Bassot, an 
Defforges, at seventy-two stations belonging to the meridian of 
France —Note on Gen. Meusnier’s projected serostatic machine, 
by M Létonné The album here referred to 1s a photographic 
reproduction of an atlas now in the mihtary aerostatic establish- 
ment of Chalais (Meudon), and containing sixteen plates of 
designs relative to a projected aerostatic machine pens by 
Gen Meusnter between the years 1784 and 1789. ight tables 
are added, giving the coefficients of resistance of various sub- 
stances susted for the construction of this machine.—On the 
pressure that exists in the contracted section of a gaseous cur- 
rent, by M Hugoniot. This paper is Papp eventery to that 
inserted in the Comfts rendus of June 28, showing that the 
results of M. Hirn’s expenments on the flow of gases are in 
harmony with the laws of hydrodynamics and with the formula 
of Weisbach or Zeuner, which 1s a direct consequence of those 
Jaws. Some objections raised by M. Hurn himself are here dis- 
posed of, and the general conclusion confirmed by fresh arga- 
ment —On the sclscty of lyht in the sulphuret of carbon, by 
M Gouy. The erpermments here described have been carried 
out with a revolving mirror analogous to that of Foucault, and 
capable of 800 revolutions per second by means of comp 
air. The results correspond with those recently obtamed by 
Mr. Michelson (American Fournal of Scrence, and NATuReE, 
March 11 and Apni 22, 1&886).—Note on the construction of an 
absolute electrometer adapted for the measurement of very high 
potentials, by MM. E. Bichat and R Blondlot By an im- 
provement introduced into the construction of thetr already 
described electrometer, the authors have produced an insirmoent 
possessing absolute sterility and capable of measuring potentials 
corresponding to explosive distances of 2°5 centimetres. A 
model of the apparatus has been constructed by M D Gaiffe, 
of Nancy.—On the slow decomposition of the chlorides in their- 
extended dissolutions, by M. G.' Foussereau, Further experi- 
ments with the chlorides of aluminium and magnesmm, with the 
double chlonde of rhodium and sodium, the bichloride of platina | 
and the sesquichlonde of gold show that the recently described 
phenomenon of decomposition probably extends to a numerous- 
class of chlorides.—-On the definition of the coefficient of self- 
induction in an electro-magnetic system, by. M. G. Cabanelias. 


—On the numerical laws of chemical equilibria, by M. H. Le 
Chatelier. The formula for the numerical law of the chemicaf. : 
equilibrium of a gaseous system, Pee 


were oT Cara oma. 
announced by the in the Comptes render for ' 
v6 and Deoetiber 38, 188s. is hace ectabilches od 
mourn. rah experinent ot the of 
oT ‘onrrent, ~ bg FH. | These. 
expertipents conclusively that the ges separated by electro: 


33? 

lysis anhydrows i bia acid or fromthe hydrofluorat: 

of fi is Auor, as already anticipated.—On the satatied of 
from tia, by M. Ad. Carnot. This difficult process 


has been successfully accomplished by a method analogous to 
that already employed by the author for the separation of zinc 
and cadmium. It 13 based on the sinultaneous employment of 
oxalic acid and of the h phide of soda.—On the man- 
of soda, by M. G. Rousseau.—-On the determination of 
absolute acidity of the filmds present wn the organisin, and 
on sotme phenomena connected with the saturation of ortho- 
soa acid, by M. Ch. Blaree From the experiments here 
it is abies Hip ee sees abso- 
ate basic property of phosphoric acid 1s impos-ible, there be: 
nothing absolute in this property itself, also that it 1s imboaibie 
to determamne the absolute acidity of the animal fluids, of whose 
poser eg leg phosphone acid and the phosphates form 
~~(On some thermic data relating to the chromates, by M 
jer.—Thermic researches on the selemiures, by M. 
Charles Fabre. The author here deals with the heat of forma- 
tion of the selemure of dissolved ammonium, and with some 
problems connected with the seleniures of lathium.—Researches 
on some a dees basic sulphates, by M, Athanasesca By 
ng the process used by Friedel for the artificial reproduc- 
tron of brochantite, the author has succeeded in obtaming fine 
crystalused apps slew of cadmium, zinc, alumina, iron, and 
urantim, By a slightly modified process he afterwards obtained 
some subsulphates of nickel, cobalt, mercury, and bismuth — 
Researches on some wed arseniates, by M. Colonano 
All these arsemates, except the bibasic, are msoluble in water, 
and resist the acids. They were obtained by the vanous pro- 
ceases of Debray, Friedel and Sarasin, Verneuil and Bourgeais. 
—On 2 nitrated camphor and its saline and alcoholic combina- 
tions, by M. P Cazeneuve —Discussion on the reactions of 


eB ee Be ERE OE OEY... we MM almale Dhew alarinal 
fanction of the pulmonary tissue in the exhalation of carbonic 
acid, by M L Garnter —On a universal chromatometer, by M 
L. Andneu (de l’Etang). The apparatus here described and 
Hlustrated 1s intended to define and measure the colours of 

nids by giving them numerical expression.—On the Anguillules 
of smat, by M G. Pennetier From his recent experiments the 
author concludes that these parasites preserve the vital spark for 
& period of fourteen years, but no longer.—On the milky secre- 
ns during incubation, by MM Charbonnel-Salle 
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concluded that the breadth of the normal fluctuations of. ty 
incurvations was great. On the study of the vertebral 

was to be observed that it was indeed comparable to an’ 
rod which became ded by lateral pressure, and 

by pressure from the top, but that it was ci of 
parts independent of one another (the lumbar, pectoral, 
cervical parts) which were adapted to the special, functions of 
respective sections of the rump By a simple model he 
these differences among the different sections apparent. 
second model he showed that very marked eapsoosass igthe 
centre of gravity at the uppermost part y were 
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ised, not by compensatory incurvations, but by dendings in the: 


undermost joints, The speaker then demon-trated curves 
rendered in paste the incurvations shown by the vert column 
of dead bodies when the ligaments of the vertebrate bodisg in 
front or behind, in the dorsal or lumbar vertebra, were cut 
through ‘The curves became more marked after the elastic 
ligaments of the upper vertebre were cut through, bat they 
hardly changed at ail when the lowest tendinous li 

were cut through. The intesticular hgaments consisted 

elastic kernel and of distended ligamentous fibres com 

the kernel. The action of the expending kernels, which a 
the vertebral column firmer, was illustrated by a third model. 
The speaker had taken exact measure of the situation of the 
kernel in each disk on vertebrate columns sawn through, and 
when he combined together these pots on a drawing, he ob- 
tamed a more marked incurvation than that possessed by the 
vertebral column. Thus altogether apart from the muscule 
activity, the different forces acted on the incurvation of t! 
vertebrate column, which for the rest appeared to be ¢ ~ 

the different races 
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and Phutaliz. Researches on the structure of the brain of the » 7883, by E Weis (Wien).— ‘ Report on the Migration of Birds, 
Myri by M. G. Saint-Remy.— Researches on the Miocene | 7th Report, 1885 (Macfarlane and Erskine). 


vegetation of Brittany, by M. Lous Cri¢.—On the F oalpck noe 
z of rocks collectively known by the name of Montpelher- 
te-Viewx 


(Aveyron), by M. E A. Martel. 
BERLIN 
Physiological Society, July 2.—Dr. Joseph reported on 
the influence of the nerves on the skin. Following up the ex- 
periments of Waller, he had excised a somewhat large piece of 
second cervical nerve peripherically from the hon, and 
thereafter had observed behind the ear of the side 
upon a apap circumscribed place on which the hairs 
out, which, beyond the baldness, showed no 
of change. The cutting through of the posterior root 
nerve had not the same effect, but the extirpation 
cervical lion had that result. The micro- 
examination of i spots showed absence of hair 
of the hair root, while the other constituents of the 
remained No abnormal vascularisation of the 
in question nor of the ears generally was observed. 

the protected situation of the depiliated spot and the pre- 
sence of sensibility went to the idea of a mechanical 
removal of the hairs, while the result of the avatouzical examina- 
tion attested that the hairs were exclusively affected without the 
vascalar system having earn one any essential alteration ; the 
ae ee of opinion that the results of his investiga- 
might be taken as demonstration of the existence of 
trophical nerves. 
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Letters to the Editor :— 
results of experiments instituted with a view to ascertaining The Silver-Rine Cloudiets again,--Prof. ©. 


n he separation of the peripherical nerve : eg ae 
change in the ganglion was ever Ages Nagy Bight ~Aps ee iad Saectependils of the Boni tes ie 


eeleing: es Se umns of «| Scientific Serinta gw nt es Ke 
upplan, an a male German existing in model, | Sooleties and ele og we 
aed. pregnant German wife, From these figures it was to be Roots and Pamphier Rebsired 
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CENTRAL AMERICAN ENTOMOLOGY 
vogia Centrali-Americana. Insecta Coleoptera. Vol. 
{. Part 2, “Malacodermata,” by the Rev. Henry 
Stephen Gorham, F.Z.S., &c. (1880-86,) Vol. V. 
Longicornia,” by Henry Walter Bates, F.R.S. 
{ Wenghitles,” by David Sharp, M.B. (London: R. H. 
orter, 1879-86.) 

“WO more instalments of the entomological portion 
. ofthis great work show how earnestly it is being 
on; and if it can be completed on the same 
ale of illustration, and with the same thorough- 
pexecution, it will afford materials for a true con- 
§ of the richness of insect life in the tropical regions 
Mand anything that has been hitherto attempted. 
# will it be superior to any other work of a similar 
_ etter, but it will probably surpass in magnitude all 
other works dealing with tropical insect-faunas com- 


ro 







2 plan and method of treatment being exactly the 

'; a8 that of Mr. Bates’s volume on the Cicindelidz 

_' Carabide, already reviewed in NATURE (vol. xxxii1 
77), it will only be needful here to make a few remarks 
points of general interest. Taking first the Malaco- 
“mata—a group represented in Britain by our Telephon, 
Ndiers and sailors,” our glow-worm, and other alhed 
‘as—-Mr. Gorham informs us that nearly one fourth of 
‘the known species of the world are here described 
fm Central America, a preponderance in this district 
tich is due no doubt to the fact that the group has 
rer been a favourite one among coleopterists, and has 
as been comparatively hittle attended to by collectors in 
tropics. The large number of 813 species here 
aaa as against 1272 of the favourite Longicornes, 
that it 1s not impossible that this tribe may one 
rank among the richest groups of beetles. From a 
hparison of certain of the best known families in dif- 
, mt parts of the world Mr. Gorham 1s of opinion that 
total number of species in the tnbe is not less than 
;000, He also states that the tropical American forms 
2 asa whole very distinct from those of Africa and the 
stern tropics, and that they rank as “ persistent forms 
an earlier stage of development.” This is specially 
resting, because it agrees so well with the fact that 
‘where else in the world do low forms of mammaha and 
“ds constitute so large a proportion of a wonderfully rich 
una as in tropical America, Another suggestive remark 
that whenever “a genus is common to Central or 
uth America and other distant parts of the world, it is 
9 the case that it is represented by a species also iden- 
jor eaarly so in both districts.” Many examples are 
of this interesting fact, and the no doubt correct 
e- is suggested, that in these cases there must have 
= Comparatively recent transmissal, either from one 
try to another, or from some common centre to both. 

| Miocene beetles of Switzerland exhibit so close a 
‘emblance to hving forms that we may well suppose 
a identical species to have been common to Europe 
A North America in Miocene times, and to have passed 
mhivahd to the Ohi aad New World tropics respectively 

hae Wem perate, zories.becaine unsuitable to then. 
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OF Longicornia about gooo species are known, so that 
those from Central America alone are nearly one-seventi: 
of the whole; but im this tnbe more perhaps than any 
other 1s our knowledge imperfect, owing to the bulk of 
the species being restricted to the virgin forests, where 
they are very local and marvellously specialised ; while 
though exceedingly abundant under favourable conditions 
—that is, when extensive clearances in the forest have 
been recently made—yet at other times they are so scarce 
that it 1s impossible to obtain even a moderate collection 
of them. 

Mr. Bates remarks on the wonderful “endemicity” of 
the tropical American Longicorn fauna, 304 genera out 
of 330 being exclusively American ; while both he and 
Mr. Gorham insist on the whole of the Central American 
fauna, including that of the highlands of Mexico, having 
tropical rather than north-temperate affinities, Ax 
regards the Malacodermata, however, the northern parts 
of Mexico are said to be “ totally unexplored,” while Mr. 
Bates states that there are 30 northern generic forms 
which reach Mexico but rarely go further south. 

The Bruchides form a small tribe of usually minute 
beetles which have been so imperfectly collected in‘, 
the tropics that no comparisons of any value can be 
made. No less than 150 species are here enumerated, 
forming nearly one-fourth of all that are yet known, and 
nearly 120 of these are new species, 25 of which are 
figured. 

On looking over the beautifully executed coloured 
plates, on which nearly 500 new species of Longicornes 
are figured, we are struck by the great preponderance of 
protective tints in these insects, whole plates being filled 
with species of delicately mottled brown or grey colours 
evidently harmonising with the varying hues and rugosi- 
ties of the tree trunks on which they rest ; while those of 
more elegant forms and brilhant tints are usually of 
smaller size, except when they gain protection by their 
resemblance to other inedible insects. It fortunately 
happens that the other group treated in these volumes— 
the Malacodermata~are very largely, if not wholly, such 
a protected group, it having been found by experiment 
that birds will not eat our gay-coloured Telephori, and 
Mr. Belt found the same to be the case with the fire-flies 
of Nicaragua and their allies. In all parts of the world 
these insects are mimicked by others which have no such 
protection, and it is interesting to compare the plates in 
these two volumes and to see how many of the Longi- 
cornes have taken on the form and colouring of the Maja- 
coderms. Whenever I negiced a pair which undoubtedly 
resembled each other, I turned to the descriptions, and in 
every case found that they inhabited the very same 
lecality. Thus the Longicorn Ovshkeotethus melanurus 
imitates the Malacoderm Lucidota discolor, both found at 
Chontales, the species mimicked having however, as is 
usual, a wider range. Tethiimmena aliena and Lygisto- 
terus aimabilis, another mimicking pair, are both ie 
corded from Chontales only, Ca/ia aibicorndé, enn 
Panama, resembles two species of Malacoderma, 's 
chilybeipennis awl Colyphus signaticoltis, both vi 
Panama, and both taken on the Volcano de Chisiqui, If 
these last two are both inedible, it is a Cane ‘among’ the 
Coleoptera similar to the numerous interesting cases of 
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each other, the theory of which has been so lucidly ex- 
plained by Dr. Fritz Miiller (see Narureg, vol. xxvi. p. 87, 
and vol, xxvii, p. 481), A genus of Longicornes has been 
tamed Lycidola, and its exaght known species are all said 
to resemble species of Lycus. Besides these there are at 
“east a scote of Longicornes which are evidently mimickers, 
though the exact species imitated does not happen to be 
represented on the plates. There are also many of the 
smaiier species which evidently mimic ants or wingless 
Mutillidz. Three such species are named by Mr. Belt, 
and two of these are figured, but they do not appear to 
resemble ants half so much as at least a score of other 
Species ; showing how difficult it 1s to determine whether 
a species is protectively coloured by means of figures, 
however carefully drawn and coloured. The extensive 
collections on which these volumes are founded would, I 
fee] sure, afford a mass of interesting cases of mimicry if 
search were made for them, since, besides those already 
mentioned, there seems to be a considerable number of 
Longicornes which resemble som: of the Cleridz figured 
among the Malacodermata, and these also are probably 
cases of mimicry, although I am not aware that the 
Cleridze have been proved to be an uneatable group 
Looking at the copious series of figures here given 
there does not seem to be any superiority of colouring 
over the corresponding Eastern groups The much 


America gives it an advantage over the Eastern tropics, 
because the former family comprises most of the elegant 
forms and gay colours of the tribe , but notwithstanding 
their inferiority m this respect the Longicornes of Penang, 
of Java, and of New Guinea appear to be quite equal in 
their development of colour to those of Central America 

The present work has been got up at so great an 
expense both of time, labour, and money to its origina- 
tors, Messrs. Godman and Salvin, that it must be con- 
sidered one of the noblest individual contributions to 
the study of natural history that has ever been made 
Its great bulk and cost must, however, render it inacces- 
sible to many students who would wish to possess it, 
while its value to them would have been considerably 
increased if descriptions of all the recorded species had 
been given as well as of those which are new, rendering 
it a complete book of reference to the Insecta of Central 
America. 

I would therefore suggest to Messrs Godman and 
Salvin that they would confer a stil] greater boon on 
entomological students if they could make arrangements 
for the preparation of a series Compact octavo volumes 
giving the letterpress only of the present work, together 
with either the original descnptions or sufficient diagnoses 
of all the species enumerated which are not here described. 
These volumes could be issued after the completion of 
the great work, all brought up to one uniform date ; and 
if pubhshed at a moderate price they would be sure to 
command a very large sale Complete faunal hand-books 
of the land suggested are among the most generally useful 
works that can be published, because they obviate:the 
enormous waste of time and labour involved in consult: 
scores of expensive volumes im order to determine the 
name and history of perhaps half the insects which a 


student may possess. 
it is quite unsafe to venture on any detailed criticism 


larger proportion of Cerambycidz to Lamnd2 tn tropical of the Mathematical Tripos. 


{August 12, 


of the work of one so thoroughly acquainted with Longi- 
corn Coleoptera as Mr. Bates, but my attention wag, 
attracted to Table II. by the figures of two alleged female 
Prionida, which are represented of a rich green colour, 
while the respective males are bronzy ohve. If this is the 
fact, it 18 a curious case of reversed sexual coloration, 
though by no means unprecedented. In one of these 
species, Mal/aspi delti, however, two varieties are figured, 
one green, the other olive brown, both said to be females 
but the green specimen (as figured) differs greatly from 
the brown specimen, in having the femora of the second 
pair of legs much longer and more slender, in the some- 
what different dentation of the thorax, and especially in 
the very different form of the scutellum, important differ~ 
ences which seem inconsistent with identity of species, 
Should any error have crept into the plates, the author 
will no doubt be glad to have his attention called to at. 
ALFRED R, WALLACE 


GEOMETRICAL OPTICS 
An Elementary Treatise on Geometrical Optics, By W. 
Steadman Aldis, M.A (London: Deighton, Bell, and 
Co, 1886) 
HIS 1s a second edition of a work which appeared 
first in 1872, and which was designed to meet the 
requirements of students reading for the first three days 
The new edition does not 
differ greatly from the old, except in form The type 
1s larger and clearer, and in this respect the book ts con- 
siderably improved 
The laws of reflection and refraction, and the reffec- 
tion and refraction of direct pencils at plane and spherical 
surfaces, are treated in a clear and comprehensive 
manner. In Article 36 reference 1s made to a useful 
method of illustrating from co-ordinate geometry the 
relations between a point and its image If ¢, ¢’ be the 
principal focal lengths of an optical system, # and w’ the 
distances of an object and its image from the principal 


points, we have ‘a +£ =1t Thus taking rectangular 
u 


axes, and measuring along them distances > and ¢’, we 
see that # and #’ are the intercepts on the axes made by 
a straight line passing through the point ¢, ¢’. Thie has — 
been worked out in an interesting paper in the Philo- 
sophtcal Magasine for December 1884, by Prof. J. Loudon, 
of Toronto 

The next chapter deals with the oblique reflection and! 
refraction of small pencils. The general explanation is 
extremely lucid, but it surely is a mistake not to have 
introduced the notation of the differential calculus. Of 
course this 1s excluded from the first three days of the 
Tripos, but so too are oblique reflection and refraction, 
and the work 1s rendered unnecessarily cumbersome by 
the omission. A similar remark may apply to some of 
the sections of the next chapter on refraction through, 
prisms and plates. noe 

Chapter VI. treats of lenses, which are deatt with ib 
the ordinary manner, This part of the book would have 
been improved by the introduction of some of the , 
metrical results in which the main rego 
Gauss’s work have been expressed by various Wises.’ % 
is really a misfortune that the 
nodal points is so ditie-kagwn tq. 
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Stak 28 explad isined in Mr. Pendlebury’s book on lenses, 
aay that des not include other parts of the subject, and 
ig somewhat needlessly long. 

Shs book concludes with an account of some simple 
“pttcal instruments, dispersion and achromatism, and the 
jedmetrical theory of the rainbow 
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OUR BOOK SHELF 


New Commercal Plants and Drugs. By T. Christy, 
F.LS., &c No. 9 (London: Christy and Co, 


1886.) 


THis pamphlet of 73 pages treats for the most part of 
medicinal products, though some consideration 1s also 
tiven to fodder and food-plants, essential oils, india- 
‘ubber, and various others The first article 1s devoted 
o the Doundake ceed ava esculentus), a West 
African Rubiaceous plant, which has attracted some atten- 
aon of late in cases of nervous paralysis The root has 
deen analysed by Messrs Heckel and Schlagdenhauffen, 
nd their analysis 1s given together with a reproduction 
of the two plates which accompanied their paper [Iwo 
tew perfume oils come under consideration, namely, from 
Eucalyptus staigeriana and Backhousta citriodora The 
irst 1s a Queensland tree, and 1s known as the lemon- 
cented iron bark The odour of the leaves 1s said to be 
exactly like that of the Jemon-scented verbena, and the 
nl yielded by them is identical in fragrance with that 
rom Andropogon cttratus, or Jemon-grass oil, which 1s 
imported into this country both from Ceylon and Singa- 
ore, where the plants are very extensively cultivated 
Ar. Christy says that “the odour of the oil of this tree 
s quite different from that of Eucalyptus cetriodora, 
hich resembles, and might be substituted for, citronella 
dil, so extensively used for perfuming soap” The ack- 
ousta oil 1s described as being hke that of Eucalypius 
faigeriana, and upon being tested for scenting soaps 
< Was found to answer well, and would probably find 
gready market in this country if 1t could be imported 
4 ptice to compete with ordinary verbena oi] = It might 
ise Is 4d. to 2s per pound 
y The Kava root (Peper methysticum) of the Fuji Islands, 
hich 13 so well known for the disgusting ceremonies 
hich, in former times perhaps more than the present, 
accompanied its preparation, has of late years been intro- 
Juced amongst us for its medicinal properties, The active 
srinciple of the Kava root appears to reside 1n a resinous 
mbstance extracted with alcohol. From a series of experi- 
ents it seems that this principle 1s a substance of very 
,feat importance as a local anzsthettc, but that in larger 
2ees it produces a scaly affection of the skin, From the 
Pathe root a spirit or liqueur has been distilled, and this 
er the name of Yagona 1s on sale at the refreshment 
s of the present Colonial and Indian Exhibition. 

Another new drug which probably has a future before 
vis the Kombe of Central Africa (Strophanthus Aspida 
< 5. Komde) which has been proved to be of consider- 
: in affections of the heart. The first communi- 
4, F@lating to the physiological action of this drug was 
2 by Prof. Fraserto the Royal Society of Edinburgh 
«« 21 Which was followed in 1885 by a more elaborate 

~_ at the Cardiff Meeting of the British Medical Asso- 
on, There seems, however, even after this lapse of 
tobe a difficulty in obtaining the seeds mm quantity, 
‘even the right species, several forms having been 
Mroduved ‘from the Gold Coast, Sierra Leone, and 
ate Spite Africa ; the chief difference hes in the seed, 
ae, of which are covered with long, fine silky 
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Heidelberg gefeirt von Dichtern und Denkern sett 
ehvdalten. Herausgegeben von Albert Thin a 
(Heidelberg, 1886.) 


Iv was a happy thought of the compiler of this volume: 
to collect and publish on the five hundredth anniversary 
of the foundation of the University of Heidelberg a 
selection of what has been wntten about the city and the 
Unwwersity by eminent men of various nations at different 
periods of time A collection of all that has been written 
about the ancient city and its lovely situation wor 
Herr Mays says, fill a respectable hbrary, for besides: 
histories in verse of the Palatinate and its ca ltal there are 
innumerable tales, novels, and the like based on incidents 
in 1tshistory,and lyrical and historical poems on Heidelberg 
by the hundred, In making a selection from this vast mass 
of matter, the compiler has only retained 8 or de- 
scriptions which are of special poetical or hterary value, 
or those which are of special interest on account of the 
author, or, finally, those which exhibit some spectat 
originality or peculiarity But even when thus winnowt 

a handy volume 1s left. Needless to say, the vast majority 
of the writers are German, there are a few English, and 
one Amenican (Longfellow) The list commences with an 
extract from the Bull of Pope Urban VI. of October 23, 
1385, authorising Pnnce Rupert to found the University. 
This 1s followed by extracts from over sixty authors 
arranged chronologically Herr Mays notices as a 
curiosity that not one of these 1s French The English 
authors naturally dwell on the castle, “next to the 
Alhambra of Granada the most magnificent rum of the 
Middle Ages,” rather more than on the University; but 
indced the German writers do the same The book will 
show the good people of Heidelberg, if they lack such 
knowledge at this festive season, that they are citizens otf 
no mean city It should also prove an interesting 
Memento to many in Europe and America who have 
passed a few years at the most impressionable period of 
their lives at the old University, which, with its sister at 
Bonn, has of late years drawn the British student away 
from Gottingen. 
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LETTERS TO THE EDITOR : 


[The Eattor does not hold himself responseble for opinions axe 
pressed by hts correspondents Nether can he undertake te 
return, or to correspond with the writers of, reected manus 
scripts No notzce ts taken of anonymous communications. 

[The Editor urgently requests correspondents to keep ther deiters 
as short as possible. The pressure on hts space 1s so greak 
that ut 1s wmpossible otherwise to unsure the appearance even 
of communications contarning interesting and novel facts.) 


Organic Evolution 


For some time I have much desired to direct the attention of 
your readers all over the world to the two very remarkable, 
articles on Orgamc Evolution, by Mr Herbert Spencer, which 
appeared sn the Apnl and May numbers of the Mnetecnth 
Century. 1 hope they will be separately published. They mark 
in my opinion a new ie in the Philosophy which has been 
built up by a certain school of writers on the Darwinian Thevry. 
Let me explain what I mean, 

From the first discussions which arose on this subject I have 
ventured to maintain that the successors of Darwin have ran’ 
quite wild from the tea of their master—that his Hy Sy 
even 1f completely true so far as 1t went, offered no adequate px- .. 
planation whatever of the multiform and complicated facts of 
Organic Evolution—that the phrase ‘natural seleetion” rep 
sented no true physical cause, still less the complete set 3" 
Ey carat ta account for the orderly procession of organ 
m Nature; that in so far as it assumed variations ta atise 
accident it was not only essentially vag and i 3 bak 
fundamentally erroneous ; in short, that its only value lay in rhe: 
convenisage with which it groupe under one form of words, 
highly with metaphor, an immense varisty ‘of ait 
some purely mental, sotee purely vitel, and athers purely physical - 


or 


The violence with which false in tations were pat upon 
this Theory and a function was assigned to it which it 
could never fulfil, will some day be recognised as one of the 
least creditable episodes in the history of science. With a 
curious perversity it was the weakest elements in the Theory 
which were seized upon as the most valuable, particularly the 

assigned to blind chance in the occurrence of vanations, 
‘Ehis was valued not for its scientific truth,—for it could pretend 
to none, —but because of its assumed bea upon another field 
of thought and the weapon it afforded for expelling Mind from 
among the causes of Evolution. 

There have been many symptoms that this Philosophy 1s 
breaking down. Mr. Herbert Spencer, although he has worked 
out the consequences of Evolution with enthusiasm, has never 
been blind to some of its defects. His mind 1s too clay 
analytical not to be brought into contact at many points, wi 
its manifest inapplicability and its wordy hollowness. 

But in these two articles we have for the first time an avowed 
and definite declaration mst some of the leading ideas on 
which the Mechanical Philosophy depends , and yet the caution, 
and almost the timidity, with which a man so eminent ap- 
proaches the announcement of conclusions of the most self- 
evident truth—1s a most curious proof of the Reign of Terror wh.ch 
had come to be established. 

I cannot m this letter indicate the breadth and sweep of the 
admussions now made by Mr. Herbert Spencer in the two articles 
referred to,—-fatal to the adequacy of the Mechanical Philosophy 
as any explanation of orgamic evolution. They cluster round, 
and follow from the central admussion that ‘‘the words ‘ natural 
selection ’ do not express a cause in the physical sense ” Another 

t admussion 1s that the ‘‘co-operation" which 1s required 
m the growth and development of useful parts, cannot be 
wecidental 


Of course, now that so emiment a man as Mr Herbert Spencer 
tas his eyes and his mouth to these—an1 many othe,;— 
admissions, we shall have all the Dez Mingore, following suit 

I have read with great pleasure an article m your last number 
(p. 3%4) on ‘‘ Physiological Selection,” with an “‘ additional 
suggestion on the origm of species ” I rejoice that the author 
has at last discovered that ‘‘ natural selection has been made to 


pose as a theory of the ongin of species, whereas in point of fact 
is nothing of the iand. This has been my contention for 
many years, ARGYLL 





Aurora 


WT reference to the aurora of July 27, accounts of which 
appear in NaTuRE, vol xxxiv pp 318 and 312, the pil 
ars of the accompanying magnetic disturbance record 
may be of interest. e disturbance commenced about 
p-m. on July 27 with small fluctuations in declination and 
tal force, followed by larger movements which commenced 
at 10.20 p.m. in all three elements, and continued to 
about 7 a.m. on July 28. The greatest movement was between 
40,20 and 11.30 p.m, amounting to 45'1n declination, ‘or! of 
horizontal force, and 005 of the vertical force Correspond- 
easth-currents were recorded as usual. 
W. H. M. Curistig 


Royal Observatory, Greenwich, August 10 





Mock Suns 


Kinpy add the following, to make up for omission of my | 


figure in your issue of July 29 (p. 289) -— 
The “arched oe core as I called them, can best be de- 
bed 


thus— 


a 


Resting on the top of the halo circle, where the third mock 
stood, was « bow of peculiar curve. It was like two well- 


atched eyebrows flowing together by a curve of gentle dip at the 
point where it touched the kalo. Bos arch 


was about equal to 

4 part of the halo circle in every respect except that its 
eentre lay about the middie of the chord joining the upper mock 
light the mock hight on that side of the sun. The contrari- 


flexure, and the anomalous positions of the two centres of the 


two arches, strike me as very noteworthy. 1 cannot presu 

to at an explanation. i ii 
y 1 add that a t of the Standard states that he 

too saw the white ray on the ff side ; and that it stretched, to 


: his expression, ‘round the shy almost to the and 
ee doll i was another mock sun much leas beillisnt,” where 


Me 
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it ‘seemed about to begin a fresh seriee of mock wuss 4 
ctreles.” This too seems to me too striking a feature +6 ie 
to record in NATURE. W. j. Heneciams, « 

Littlemore, August 2 
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Meteors eee 

On Angust 4, 10h. 40m., a beautiful slow meteoy was 
here threading its way from about 2° S. of o Uram Majoris | 
very shghtly below 8 Aurige. Its light fluctuated greatly, but 
at its best it must have been brighter than Jupiter, t bh the: 
effect was much marred by mist. The most noteworthy feature, 
was its extreme slowness of movement ; a careful determination 
gave 8 seconds as the time it remained in sight. There wae 
no train of any sort; the meteor rolled along with a star- 
aspect, and its velocity near the end point became so much in 
peded that it seemed almost stationary. 1 observed Gfty-seves 
other meteors during the same mght, but none of these could ye 
associated m appearance and direction with the one specially 
described, Its radiant-point was probably in Ursa Major, close 
to B, at about 162° + §9°. 

On August 6, toh 3m., a meteor equal to Jupiter was seen 
pursuing a long pe just south of and nearly parallel to a and 
eP 1 It left a bright streak, and was 2 conspicuous o 
notwithstanding the moonlight. The radiant-point was at t 
32° + 17°, nearly 6° S.S.E. of @ Aneus, or possibly in the 
extreme east boundanes of Anes. 

It would be important to hear of duplicate observations of 
these large meteors. In the eastern parts of England they must 
have appeared very bright, and being visible at a convement 
hour in the evening many persons will have noticed them. 

Bnstol, August 9 W. F DEeNNnInc 
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Last might at about eleven o'clock a fine meteor was visible 
here coke. an opening in clouds, Its path was in Aquarius, 
commenced a little to the east of », and seemed to be in the direc- 
tion of a line joining 9 and 8 In three or four seconds the meteor 

over about 20°, and it left momentarily a trail over the 
ast 10°, This was slightly curved, the convex side being to the 
east, and the colour varying from yellow for a quarter of the 
curve to red during the remainder. At first the meteor resembled 
Saturn in size and colour, then became larger, whiter, and after- 
wards pale blue, and when at finally disappeared behind the 
clouds it considerably exceeded Venus at her brightest, both in 
size and brilliance. L. J. H. 

Ramsey, Isle of Man, August § 





PHYSIOLOGICAL SELECTION: AN ADDI- 
TIONAL SUGGESTION ON THE ORIGIN OF 
SPECIES ia 


N EXT, let it be observed that we cannot expect to meet 
with much direct evidence of physiologica] selection 
from our domesticated varieties. For, first, breeders and 
horticulturists keep their strains separate artificially, and 
preserve many kinds of variation other than those of the 
reproductive system with which alone we are concerned ; 
and, secondly, it 1s never the aim of these men to pre- 
serve this particular kind of variation. Therefore, all 
that we can here learn from our domesticated productions 
1s the paramount importance of preventing intercrossing 
with parent forms, if a new varietal form ts ever to gain 
a footing. No one of these domesticated varieties could 
have been what it now is unless such intercrossing 
been systematically prevented by man; and this gives 
tis good reason to infer that no natural species could Agve 
been what it now is unless every variety in which 
species originated had been prevented from inter : 
with tts parent form by nature, For the cases are. 
tremely rare in which one species differs 
(living or extinct) in respect of any feature 50 
tarian in character as to justify belief 
species owed its differentiation to natural 
having been able to overcome the swamping elfecy Of 


free intercrossing. ce eis 
osc td, sine ons Soca 
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"Again, a8 to plants and animals in a state of nature. 

the ml variation with which we are concerned 

Boned pianos be noticed until it had given rise to a new 
species. | this respect, therefore, the theory of physio- 

“Sogical selection is in the same predicament as that of 

"natural selection ; in neither case are we able directly to 
observe the formation of one species out of another by 
the agency supposed ; and, therefore, in both cases our 
belief in the agency supposed must to a large extent de- 
pend on the probability established by general considera- 
ations, Nevertheless, although our sources of direct 
evidence are thus seen to be necessarily limited, I shall 
now hope to show that they are sufficient to prove the 
only fact which they are required to prove—namely, that 
the icular kind of variation, on the occurrence of 
which my theory depends, does occur both in nature and 
under domestication. 

One very obvious example of the particular variation 
which is required by the theory of physiological selection 
has already been given in the season of flowering or of 
pairing being either advanced or retarded. This I take 
to be a most important case for us, inasmuch as It is one 
that must frequently arise in nature Depending as it 
chiefly does on external causes, numberless species both 
of plants and animals must, 1 believe, have been segre- 
gated by its influence For in every case where a change 
of food, temperature, humidity, altitude, or of any of the 
other many and complex conditions which go to consti- 
tute environment—whether the change be due to migra- 
tion of the species or to alterations going on in an area 
occupied by a stationary species—in every case where 
such a change either retards or promotes the season of 
propagation, there we have the kind of variation which is 
required for physiological selection. And it 1s needless to 
give detailed instances of such variation where this 1s due 
to so well known and so frequently observed a cause. 

But it 1s on what may be called the spontaneous varia- 
bility of the reproduttive system itself that I mainly rely 
for evidence of physiological selection. ‘The causes of 
variability are here much more numerous, subtle, and 
complex than are such extrinsic causes as those just 
mentioned , and they are always at work in the repro- 
@uctive systems of all organisms. The consequence 1s, 
ns Mr. Darwin has shown by abundant evidence, that 
variations in the direction of sterility depend more on 
what he cails the nature of the organism than on the in- 
Auence of external conditions. Of this fact we have 
direct evidence, firstly in individuals, secondly 1n varieties, 
and thirdly in species 

(1) Znadwwiduals —Mr. Darwin observes, “it 1s by no 
means rare to find certain males and females which will 
not breed together, though both are known to be perfectly 
fertile with other males and females. We have no reason 
fo suppose that this is caused by these animals having 
been subjected to any change in their habits of life ; there- 
fore such cases are hardly related to our present subject. 
The cause apparently hes in an innate sexual incompati- 
bility of the pair when matched” He then proceeds to 
give examples from horses, cattle, pigs, dogs, and pigeons, 
poncluding with the remark that “these facts are worth 
cording, as they show, hike so many previous facts, on 
hat slight constitutional differences the fertility of an 

geal often depends.” Elsewhere he gives references 
mdimijar facts in the case of plants; and instances of 
fas individual incompatibility, both in plants and animals, 
Might easily be multiplied 

| Now, if even as between two individuals there may thus 
irise absolute sterility without there being in either of 









incompatibility were to run through a whole race or strain, 
In the ee individual bipehan orel therefore, we 
have the kind of variation which my theory requires, and 
this as arising spontaneously in the highest degree of 
efficiency. 

(2) Races.—But of even more importance for us 1s the 
direct evidence of such a state of matters in the case of 
varieties, breeds, or strains. In the ninth chapter of the 
“ Origin of Species,” and in the nineteenth chapter of the 
‘¢ Variation of Plants and‘Animals under Doniestication,” 
Mr. Darwin adduces miscellaneous instances of varieties 
of the same species which exhibit a higher degree of fer- 
tity within themselves than they do with one another, 
In this respect, therefore, they resemble natural species ; 
but as they are only domesticated varieties known to 
belong to the same species, they are here available as 
evidence of what may be termed racial incompatibility, or 
of the particular kind of variation which my theory re- 
quires. To quote only two instances. “The yellow and 
white varieties (of Verbascum) when crossed produce legs 
seed than the similarly coloured varieties”; and the blue 
and red varieties of the pimpernel are absolutely sterile 
together, while each 1s perfectly fertile within 1t Such 
instances are the more suggestive on account of their 
arising under domestication, because, as a rule, domesti- 
cation increases fertility, and is thus inimical to sterility— 
sometimes even breaking down the physiological barriers 
between natural species. Therefore, if in some cases even 
under domestication the reproductive system may vary 1n 
this manner, so as to erect physiological barriers between 
artificial varieties, much more are such barriers hkely to 
be erected between varieties when these arise in a state 
of nature. 

But as regards varieties in a state of nature, I have not 
been able to meet with any evidence of racial incom- 
patibilitv. Nor is this to be wondered at . for, unless the 
degree of such incompatibility were well pronounced, :t 
would not be noticed ; while, 1f 1t were well pronounced 
the two varieties would for this very reason be classi 
as species. Therefore, the fact of racial incompatbility 
within the limits of wild species could only be proved by 
experiments undertaken expressly for the purpose, in the 
way which I shall afterwards explain. 

(3) Spfectes.—According to the general theory of evolu- 
tion, which 1n this paper is taken for granted, the distino- 
tion between varieties and species 1s only a distinction of 
degree ; and the distinction 1s mainly, as well as most 
generally, that of mutual stenlity. Therefore my theory of 
physiological selection 1s here furnished with an incal 
culable number of instances of the particular kind of 
vaniation which 1s required ; for in so many imstances as 
variation has led to any degree of sterility between parent 
and varietal forms—or between the varying descendants 
of the same form—in so many instances it 1s merely a 
statement of fact to say that physiological selection must 
have taken place. There remains, however, the question 
whether the particular change in the reproductive system 
which led to all these cases of mutual sterilhty was an- 
terior or posterior to changes in other parts of the 
organism. For, if it was anterior, these other 
even though they be adaptive changes—were presumably 
due to the sexual change having interposed its barrier to 
crossing with parent forms; while, if the sexual ate 
were posterior to the others, the presumption would 
that it was the latter which, by ther reaction on the sexual 
system, induced the former. I shall have to consides 
this alternative later on. Here, therefore, it is enough 
: to point out that under either possibility the princi 
them the least impairment of fertility towards other in- | physiological selection must have been at work ; only:these 
dividuals, much more may sych incompatibility extend principles are accredited with so much the more caus 
lswards # number of individuals. For certainly the most | influence in the production of species in the propertion 
lemarkebie feature about this individual incompatibility | that we find reason to suppose the sexual change to have 
pone tact.of its being only individual: it would not be | been, asa rule, the prior change, But under either ab 

eae. seatatkable, or antecedestly improbable, if the | ternative, and on the doctrme that species are extreme 
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varieties, we have many hundreds of thousands of in- " namely, 


stances of fertility within the varietal forms with sterihty 
towards allied forms. 

Probably enough has now been said to show that, as a 
matter of fact, the particular kind of variation in the re- 
productive system which 1s required by the theory of 
physiological selection does occur, firstly, in individuals ; 
secondly, m races; and thirdly, in species But the evi- 
dence of physiological selection as an agency in the 
evolution F pneciées 1s so far only premd facie. That 1s 
to say, although we have evidence to prove the occurrence 
of this particular kind of variation, and although we can 
see that whenever it does occur it must be preserved, as 
yet we have seen no evidence to show how far this kind 
of vanation has been at work 1n the formation of species 
I will, therefore, next proceed to give an outline sketch of 
the evidence which I have been able to find, tending to 
show that the facts of organic nature are such as they 
ought to be, 1f it 1s tru: that physiological selection has 
played any considerable part in their causation. And to 
do this I will begin by taking the three cardinal objections 
to the theory of natural selection with which | set out— 
namely, stenthty, intercrossing, and inutilty For, as we 
shall see—and this in itself 1s a suggestive consideration 
—all the facts which here present formidable obstacles to 
the theory of natural selection, when this 1s regarded only 
as a theory of the origin of species, are not only explained 
by the theory of physiological selection, but furnish to 
that theory some of the best evidence which I have becn 
a to find os ei “ 

rgument from Sterility —in what respects do species 
differ from oe another? They differ firstly, chiefly, and 
most generally in respect of their reproductive systems 
this, therefore, I will call the primary difference Next, 
they differ in an endless variety of more or less minute 
details of structure, which are sometimes adaptive and 
sometimes not. These, therefore, I will call the secondary 
differences. Now, the secondary differences are never 
numerous as between any two allied species in almost 
all cases they admit of being represented by units ‘et, 
wf it were possible to enumerate ill the specific differences 
throughout both the vegetable and an:mal kingdoms, 
there would be required a row of figures expressive of 
many milhons, In other words, the secondary specific 
distinctions may occur in any parts of organisms, but 
never occur in many parts of the same organism So that, 
uf we have regard to the whole range of species, the 
secondary distinctions are seen to be, in the highest 
wmaginable degree, variable or inconstant. the only dis- 
tinction which 1s at all constant or general 1s the primary 
distinction, or the one which belongs exclusively to the 
reproductive system. Surely, therefore, what we pn- 
marily require im any theory of the origin of speczes 
is an sralanation of this relatively constant or eneral 
distinction. But this is just what all previous theones 
fail to supply. Natural selection accounts for some 
am the many secondary distinctions, but 1s con- 
fessedly unable to explain the primary distinction. The 
same remark applies to sexual selection, use and disuse, 
economy of growth, correlated ae and so forth. 
Even the prevention of intercrossing by geographical 
barriers or by migration is unable to explain the very 
occurrence of some degree of sterility between 
two alhed varieties which have diverged sufficiently to take 
rank as different species All these theories, therefore, are 
here in the same predicament : they profess to be theories 
of the origin of species, and yet none of them is able to 
explain the one fact which more than any other goes to 
constitute the distinction between species and species, 


consequence is that most evolutionists here fall back 
bn 9 a great assumption: they say it must be the € 
Organisation which causes the sterility-~it must be 


a distinctions which determine the primary. 
the contrary proposition is surely at least as jrabatie 


$ 


ot ee 


that it is the sterility which, by prevanting iatees 


crossing with parent forms, has determined ton dontedary 


distinctions—or, rather, that it has been the ce 
dition to the operation of the modifying causes:in all enged 
where free intercrossing has not been otherwise 

For, obviously, it 18 a pure assumption to say that dhe 


secondary differences have always been historically geler 
to the primary difference, and that they stand to it inthe 
relation of cause to effect. Moreover, the ass 

does not stand the test of examination, as 1 will new 
proceed to show : 

(1) On merely @ frzors grounds it scarcely eoamas 
probable that whenever any part of any ism is 
shghtly changed in any way by natural selection, or Be 
any other cause, the reproductive system should forth 
respond to that change by becoming sterile with allied 
forms. Yet this 1s really what the assumption piven 
requires, seeing that a// parts of organisms are su to 
the secondary specific distinctions What we in 
nature is a more or less constant association between 
one primary distinction and an endless profusion of 
secondary distinctions Now, if this association had been 
between the pnmary distinction and some one—or owen 
some few—secondary distinctions, constantly the same 
in kind , in this case I could have seen that the questian 
would have been an apen one as to which was the cendi- 
tional and which the conditioned, But as the case actually 
stands, on merely antecedent grounds, it does not appear 
to me that the question 1s an open one Here we have a 
constant peculianty of the reproductive system, repeated 
ever and over again—millons of times—-throughout 
organic nature , and we perpetually hnd that when this 

ular condition of the reproductive system 13 present, 
it is associated with structural changes elsewhere, which, 
however, may affect any part of any organism, and this in 
any degree Now, I ask, 1s 1t a reasonable view that the 
one constant peculiarity 1s always the result, and never 
the condition, of any among these millions of inconstant 
and organically minute changes with which 1t 1s found 
associated ? 

(2) But, quitting @ priori grounds, it 18 a matter of 
notorious fact that on the case¢ of nearly all our innumer- 
able artificial productions, organisms do admit of being 
profoundly changed in a great vanety of ways, without 
any reaction on the reproductive system following as a 
rey rare eer er 

Again, as regards wild species, Mr. Darwin proves 
that = the corfespondaries between systematic affinity ard 
the facility of crossing 1s by no means stnct A multi- 
tude of cases could be given of very closely allied species 
which will not unite, or only with extreme difficulty ; and, 


| on the other hand, of very distinct species which unite 


{ with the utmost facility ” 


Ae mee 


s 


And he goes on to say that 
“within the limits of the same family, or even of the 
same genus, these opposite cases may occur”; so that 
“the capacity of the species to cross 1s often ~~—T t's 
independent of this systematic affinity, that is, of any 
eucteoce in their structure Feat , 

in their reproductive systems. ow, on t : 

that sarility between species is always, or generally, 

caused by the indirect influence on the reproductive aj- 

tem of c es taking place in other parts of the orgas- ; 
ism, these facts are unintelligible—being, ae 4 

mere matter of logic, contradictory of the s es 


upposition | 
nt) Mr. Darvia  farthe r shows that, u senyronnyy a pende aeeg 
the question of fertility, in all other reapec Soe past 
Goseat Seeatblatos between Hy and abt 
grels.” Clearly, this fact implies that na aa 
and artific Ten y a in 
respects, save in the one respect of reacting on the 
ductive system, w according to the .° 
which | am arguing, must be 1 
not only constantly, bet aleo =~ 

(5) Lastly, Mr. 
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.canse of the sterility of crossed species 
ces in their sexual elements.” A 
assuredly proves that the primary 
specific Gixtinction is one with which the organism as a 
wueie ie not concerned: it is merely a local variation 
which {s concerned only with the sexual system. Why, 
then, should we suppose that it differs from a local varia- 
tion place in any other part of the organism? Why 
should we suppose that, unlike ail other such vanations, 
it cati never ie independent, but must always be super- 
induoed as a secondary result of changes taking place 
elsewhere? It appears to me that the only reason why 
evolutionists suppose this 13 because the particular varia- 
tion in question happens to have as its result the origina- 
tion of species ; and that, being already committed to a 
belief in natural selection or other agencies as the causes 
of such ongination, they are led to regard this particular 
kind of local variation as not independent, but super- 
induced as a secondary result of these other agencies 
operating on other parts of the organism. But once let 
evolutionists clearly perceive that natural selection 1s con- 
cerned with the origin of species only in so far as 1t is 
concerned with the ongin of adaptive structures—or of 
some among the secondary distinctions—and they will 
perceive that the primary specific distinction takes its 
place beside all other variations as a variation of a local 
character, which may, indeed, at times be due to the 
indirect influence of natural selection, use, disuse, and so 
forth ; but which may also be due to any of the number- 
less and hidden causes that are concerned with variation 
in general.? 

I trust, then, that reasons enough have now been given 
to justify my view that, 1f we take a broad survey of all 
the facts bearing on the question, 1t becomes almost im- 
possible to doubt that the primary specific distinction 1s, 
as a general rule, the primordial distinction I say “as 
a general rule,” because the next point which I wish to 
present is that it constitutes no part of my argument to 
deny that in some—and possibly in many—cases the 
primary distinction may have heen superinduced by the 
secondary distinctions. Indeed, looking to the occasional 
appearance of partial sterility between our domesticated 
beanbag as well as to the universally high degree of it 

tween genera, and its umiversally absolute degree 
between families, orders, and classes, I see the best of 
reasons to conclude that in some cases the sterility 

n sfectes may have been originally caused, and in 

a much greater number of cases subsequently intensified, 
by changes going on in other parts of the organism. 
oreover, I doubt not that of the agencies determining 
such changes natural selection 1s probably one of the 
most Important. But what does daa amount to? It 
amounts to nothing more than a re-statement of the theory 
of physiological selection It merely suggests hypotheti- 

y the cause, or causes, of that partrcular vanation m 
the ductive system with which alone the theory of 
physiological selection is concerned, and which, a3 a 
matter of fact, howsvever caused, 1s found to constitute the 
one cardinal distinction between species and species. 
Therefore 1 am really not concerned with what I deem 
the ble task of showing how far, or how often 

selection—-or other cause—miay have mduced 
this particular kind of variation in the reproductive 
a its Operations on other parts of an organism. 
if I were to go the full length that other evolu- 
donists have gone, and regard this primary specific dis- 
inction as in all cases due to the secondary specrfic dis- 
inctions, still I should not be vacating my theory of 
siysiological selection: I should merely be limiting the 
j of variation within the reproductive system 
i. Darwin himself dows not appear to have held 
ie . en Not ag ae therefore, is his 
views; upon this question his voice is merely 
as 
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in what I new consider a wholly unjustifiable manner, 
For, as y stated, it appears to me much the nine. 
rational view that the primary specific distinction {6 Tie- 
wise, as a rule, the primordial distinction ; and 

cases where it has been superinduced by the secondary 
distinctions are comparatively few in number.! 

If we thus regard sterility between species as the result 
of what I have called a local variation, or a variation 
arising only in the reproductive system—whether this be 
induced by changes taking place in other parts 
organism, to changes in the conditions life, or to 
changes inherent in the reproductive system Itself—we 
can understand why such sterilty rarely, though some- 
times, occurs in our domesticated productions ; why it $0 
generally occurs in some degree between species; and 
why as between species it occurs in all degrees. 

It rarely occurs in our domesticated productions 
because it has never been the yer bad of breeders or horti- 
culturists to preserve this kind of variation Yet it some- 
times does occur in some degree among our domesticated 
productions, because the changes produced on other 
parts of the organism by artificial selection do, in a smail 

rcentage of cases, react upon the reproductive system 
in the way of tending to induce stenlity with the parent 
form, while not lessening fertility with the varietal form, 
Again, this particular condition of the reproductive 
system 1s so generally characteristic of species simp! 
because in aS many cases as it occurs it has const 
the reason why species exist as spécies And, lastly, this 
particular vanation in the reproductive system has taken 
place under nature in such a vanety of degrees—from 
absolute sterility between species up to complete, or even 
to more than complete, fertility—because natural speciés, 
while being records of this particular 4nd of vanation 
are likewtse the records of all degrees of such variation 
which have proved sufficient to prevent overwhelming 
intercrossing with parent forms Sometimes this degree 
has been less than at other times, because other con- 
ditions—chimatic, geographical, habitatorial, physiologi- 
cal, and even psychological 2— have co-operated to prevent 
intercrossing, with the result of a correspondingly less 
degree of sterility being required to secure a differentia: 
tion of specific type Lastly, where speciés have béén 
evolved on different geographical areas, or by use, disuse, 
and other causes of a similarly “direct ’ kind, there has 
been no need to prevent intercrossing in any degree ; $0 
that allied species formed under any of these conditiors 
may still remain perfectly fertile, or even more than 
naturally fertile, with one another 

In view of these considerations, I should regard it as 
a serious objection to my theory :f it could be shown that 
sterility between allied species 1s invariably absolute, or 
even if 1t could be shown that there ate no cases of unim- 
paired fertility What my theory would expect to find is 
exactly what we do find—namely, an enormous majority 


* The paper here develops another line of angument whuch it o dofficule 
to render in abstract. Its object, however, 13 to show that, even in 

note the primary trong is eenedices by the rly 

these cases are, as ieve, “comparatively few” or compara sruettbe~ 
rous—my theory is available to explain why the primary distinction is 
habitual an accompaniment of the secondary distincnons, of whatever 

or degrees the latter may happen to be. Por, according to my 
reason of this on in such cases is that it can only be those 
degrees of secon distinction which are able ao to mant on 
ductive system as to induce the pnmary distinctim that are, 
reason, preserved. Or, otherwise expressed, where the aaery 
distinctions induce the primary, the former owe their existence to the ‘the 


¥ 


9. 


and 





reproductive 
about the pri distinction—8 { view of the 
to be justihed by the very cenarkt areiintion between. 
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of instances where sterility occurs in all d with a 
few exceptional instances where secondary distinctions 
have been able to develop without being associated with 
the pri distinction. So that, on the whole, I cannot 
but “candidly consider that all the facts relating to the 
sterility of natural species are just what they ought to be, 
if they have been in chief part due to the principle which 
Tam advocating. Mr. Darwin appears to have clearly 
perceived that must be some one principle serving 
to explain all these facts—so cunously related, and yet so 
curiously diverse. For he says, and he says most truly, 
“ We have conclusive evidence that the sterility of species 
must be due to some principle quite independent of 
natural selection.” I trust I have now said enough to 
show that, in all probability, this hitherto undetected 
principle is the principle of physiological selection. 
(To be continued.) 





RED SUNSETS AND VOLCANIC ERUPTIONS 


oe great volcanic eruption in New Zealand raises 
anew the question of the connection between vol- 
canic eruptions and sunset phenomena arising from 
attenuated matter in the upper regions of the atmosphere 
The theory that the noteworthy sunsets about the end of 
1883 were due to the Krakatdo eruption has been ques- 
tioned on the ground that, in many s of the world, 
these red sunsets have continued until the present time, 
though not with the same intensity as in 1883. Beauti- 

variegated sunsets have always been very common 
in this country. The result was that the sunset pheno- 
mena of 1683 did not appear to us as anything new mn 
‘kind, but only as an intensification of something with 
which we were already fambiar In order to reach a 
decisive conciusion we must have observations made in 
regions where the upper atmosphefte !s exceptionally free 
from vapours or other attenuated matter 
such matter can then be detected when 
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this couhtry and Australia will not allow this 
to come to an end fer lack of funds. Mr. F tend: 
shown what he can do in the cause of sc ang @ 
httle timely help would now enable him to conduct the 
work of exploration on which his soul is bent and bring }- 
to a successful issue. It is not generally known - 
country that during Ins last expedition to the 
Archipelago he expended more than 6oo0/. of his own’ 
money in endeavouring to render his expedition snoré 
complete, and nothing but a little generous encouragement 
1s needed to enable him to sustain the serious Paice A 
loss which has befallen him in his attempt to 
Mount Owen Stanley. At the time of writing, we hear 
that there 1s a prospect of Australia coming to the rescue 
and aiding Mr Forbes towards the attainment of itis 
object, and we trust that England will also do something 
for a man who, as an explorer and a naturalist, has 
reflected credit on his country. 

The district recently explored by Mr Forbes has been 
visited before by Mr. Goldie and Mr. Hunstein, the latter 
of whom has procured some remarkable novelties =" 
the Birds of Paradise, which have been recently descn 
by Dr. Finsch and Dr. Meyer (Zestsch. Ges. Ora. 1. pp. 
369-391) Hunstein has indeed penetrated further than 

fr. Forbes was able to do on the present occasion, as the 
latter has as yet only worked the Soger district from a 
height of 1000 to 5000 feet, and this only in the rainy season, 

Among the many interesting species found by Mr. 
Forbes in the Sogern district may be mentioned /farpy- 

sts nowe-guine@?, Salvad, Charmosyna stella, Meyer, 

stttacella pali:da, Meyer (scarcely to be distinguished 
from P brehm of Mount Arfak), ? mtadarassa:, Meyer, 
Los tncondsta, Meyer, Parotra dawest, Ramsay, Li” 
minor, Ramsay, Paradisorns rudolphi, Meyer, 7 
, Paradisea raggrana, Sclater, 


, 


Ramsay), Meldectes emils, Meyer, Rallicula rubra, 
amongst which 


detected at other places. Among such regions I would | @7€ two which appear to be undescribed, viz , 


suggest South Africa, especially the Cape of Good Ho 
During my brief residence there 1n November and De- 
cember of 1882, nothing was more striking than the 
extreme whiteness and purity of the western twilight. 
such a twilight 1s there the rule during the whole year, 
then any diffusion of volcanic vapour in the upper atmo- 
must produce a very striking effect 1 would 
ore suggest to observers in that region the value of 
precise information on this point, especially with a view 
of learming to what extent, and within what time, the red 
sunsets of 1883 disappeared, and whether any such phe- 
momena now reappear as the result of the volcanic 

eruption in New Zealand. S. NEWCOMB 


MR. FORBES'S EXPEDITION TO NEW 
GUINEA 


NATURAL! STS will be glad to learn that a collection 
of natural history objects has been sent to England 
by our countryman Mr H. O. Forbes, who has been 
doing good work on the Astrolabe Mountains in south- 
eastern New Guinea. Unfortunately a lack of proper 
support appears to have greatly crippled the efforts of this 
energetic traveller, who fears that he may be compelled to 
abandon his proposed expedition to Mount Owen Stanley, 
the ascent of which was the primary object of his explora- 
tions on leaving England. The disaster which befel 
Mr. Forbes at Batavia, where the boat with all his equip- 
ment for the expedition was capsized and everything lost, 
will be fresh m the recollection of our readers (see 
NATURE, vol. xxxu. p. 552), and it 1s only by the 
utmost display of courage and energy, and by a large 
oe on his own part, that Mr. Forbes has 
out an expedition to New Guinea from 
Brisbane, It is to be hoped that the great Societies of 


Mehirrhophetes batest, sp. n. 
M. similis Af ochromelam, Meyer, sed fascia supra- 
ocular cervina distinguendus Long tot. 9°3, culm. 1°35, 


If ' ale 4 8, caudex 4 2, tarsi 115 


Pseudoges ygone cinererceps, sp. 0. 
P similis P. favilateral:, Gray,ex NovA Caledonia, sed 


| mindr, et rectricibus haud subterminahter albo fasciatus 


| digtinguenda. Long. tot. 3 4, culm. 04, ala 1°9, caudx 
2, tars: 065 


lt, was a little unfortunate for Mr. Forbes that 
Mr Hunstein should have visited the Horse-shoe 
Range so shortly before the arrival of the former 
in New Guinea, but it says much for the complete 
way in Which Mr. Forbes does his work of exploration, 


that he Should have obtained specimens of nearly every 
one of the new species discovered by Mr. Hunateia. 
Unfortunately the Birds of Paradise were out of colour at 
the trme of his visit, but the specimens sent are of great 


interest, as showing the moults and changes of plumage 
in these birds. Of the extraordinary species knowa as 
Pnnce Rudolph’s Bird of Paradise (Parad:sornis rudelphs) 
with blue wings and blue flank-plumes, Mr. Forbes 
secured only one, apparently a female As these 

ing novelties have been discovered in the Ast 
Range, which has an elevation of less than sooe feet, 
what prizes and discoveries may not be awaiting the ex- 
plorer if he reaches Mount Owen Stanley with an altiade 
of 13,000 feet? May he succeed a : ' 


THE PERSISTENT LOW 






T is seldom that the weather maintains such « decided 
persistency for a finan below the average tt 
ditions, Week after week passes, and the therthonetiien 
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reoonds.are monotonously alike in chronicling low tem- 
over the whole country. 
Weekly Weather Reports issued by the Meteoro- 
Office are compiled from observations at stations 
tative of the whole of the Bntish Islands, 
ouped into twelve districts. These 
e low temperature 1s not limited to 
kny special area of the United Kingdom, but is common 
© every From the middle of May to the beginning 
of August there was only one week, ending July 5, in 
which the temperature was above the average in the 
western districts of England, Ireland, or the Channel 
Islands, whilst in the period of seven months from 
Jan 4 to August 2 the temperature in the north-west 
and south-west of England and in the Channel Islands 
bas only been above the average in three weeks—March 
29, May 10, and July 5; and averaging the results for 
the whole of the British Islands, these are the only weeks 
im which the resultant temperature was above the average, 
and may fairly be considered the only warm periods during 
‘he seven months, 

This persistency of low temperature is to be traced over 
he whole of the past twelve months, commencing with 
he beginning of August 1885. To the three warm weeks 
already mentioned there must be added those of Novem- 
igh and 30, December 21, and January 4, making seven 
nm all, and these represent the only warm weeks through- 
gut the entire period, and are the only weeks in which the 
mean temperature for the whole of the British Islands 
was above the average. 

The following table, which 1s compiled from the Weekly 
Weather Reports for the fifty-two weeks ending August 2, 
1886, shows the number of weeks with the temperature in 
*xcess or defect of the average, and the extent of the 
leficiency for the several districts. The averages used 
or the comparison are for the twenty years 1861~1880. 
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at are results are 
‘eturns show that 


2 © ~ i 
Qe 
; a8 F Weeks below the average 
a ¢$ B ROE 

Bz & = we 2°-2" 3°-4° 5-6 7 8 9°-10" 
scotland, N ». ¥ 6 115 116 6 2— 
scotland, E Ir 4 17 10 7 3 - 
England, N.E 12 2 4 13 8 3 - 
togland, E. 9 3 #13 +I 12 rf 3 
Midland Counties tl 2 12 13 9 2 3 
England, S to 7 4 Ito 6 2 3 
icotland, W. 10 I 23 9 5 4-> 
Togland, N. W. 7 — «7 #12 #U 2 3 
a Ras ae 6 ce 13 7 2 3 
I - 9 1 1 15 5 4$—- 
reland, S. . 8 5 19 10 7 2 I 
>hannel Islands 6 9 2 I 5 — 


From this it is seen that the highest number of weeks 
luring the year with the temperature above the average 
vas twelve in the north-east of England, whilst the lowest 
vas six in the Channel Islands. 

Throwing the weekly values together so as to form a 
nonthly result, it 1s seen that November 1885 1s the only 
nenth of the last twelve in which the resultant tempera- 
ure for the whole of the British Islands was above the 
iwerage, and then the excess only amounted to 1° ; of the 
emaining eleven months, one was inagreement with the 
\verage, one had a defect of 1°, four had a defect of 2°, 
hree a defect of 3°, and twoa defect of 4°. The three 
onsecutive months having the greatest deficiency of tem- 
erature were January to March, the defect averaging 
uly 3 for the entire period. 

‘vainfall for the same twelve months was above the 
wtage during the six months September, October, and 
mbar 1885, and J d July 1886, the 
or 


ent anuary,. May, an 
i. being in England than in Scotland 
‘oa cot was in fair agreement 









with the average in 
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March and April, and in defect in the four months 
August and December 1885, and February and Jane 
1886. Cuas. HARDING 











THE PLIOCENE DEPOSITS OF NORTH- 
WESTERN EUROPE 


[% the series of stratigraphical monographs on which 
the Geological Survey is engaged, the preparation o 
the volume treating of the Pliocene deposits has been 
assigned to Mr. Clement Reid. In pursuance of the we 
on which these works are being written, I requested him 
to visit some of the Continental regions where deposits 
of corresponding age are best developed, and a personal 
acquaintance with which would extend his knowledge of 
their English equivalents. He has accordingly spent 
some time recently in Belgium and Holland, and 
among other localities visited the well-known exposures 
of the Diestian beds around Diest and Antwe The 
sections there laid open, the remarkable assemblage of 
organic remains contained in them, and the peculiar con- 
dition in which the shells at Diest have been preserved 
led him on his return to this country to re-examine the 
curious deposit of ironstone at Lenham, on the North 
Downs, in which, so far back as 1857, the occurrence of 
Phocene shells was announced by Prof. Prestwich. Doubt 
was cast upon this identification of the age of these 
shells. by many geologists they were looked upon as 
Lower Eocene, though their original discoverer has con- 
sistently maintained his opinion. Mr. Reid has now been 
fortunate enough to obtain a considerable number of 
additional species that settle beyond doubt the Pliocene 
age of the Lenham beds, and thus confirm the view of 
the veteran Oxford Professor The establishment of this 
point raises questions of such wide interest in ogy 
that I feel justified in anticipating the appearance of the 
memoir in which the facts will be detailed. At my 
request Mr Rerd has drawn up the following report, 
which briefly embodies the facts he has brought to notice, 
and touches upon some of the problems which they 
suggest. ARCH GEIKIE 


Some ke ago Prof. Prestwich announced the dis- 
covery of beds of Pliocene age at a height of over 
feet on the North Downs (Quart. fourn. Geol. Soc., vol. 
xIV. p. 322). The bad preservation of the fossils, how- 
ever, led Mr. S. V Wood, who examined them, to mark 
all the species as doubtful, though he was inclined to 
agree that they were probably Phocene. Owing to the 
unsatisfactory nature of the palzontological evidence, 
and apparently also to an accidental mixture of Eocene 
fossils from other localities, this discovery has been dis- 
credited or ignored, though Prof. Prestwich himself has 
always maintained its accuracy. 

Recently, while preparing an account of the British 
Pliocene s for the Geological Survey, it has been 
necessary for me to examine any outlying deposits which 
have been considered to belong to that period. For this 
pares I paid a second visit to Lenham, near Maidstone, 

aving several years ago examined that locahty with no 
satisfactory result, owing to the obscurity of the sections. 
A number of blocks of fossiliferous ironstone were ob- 
tained from pipes in the Chalk—yust as the original 
mens were found. These were brought to London, care- 
fully-broken up, and impressions taken from the 
of fossils with which the ironstone was filled. By this 
means a series of casts was obtained very much 
than the obscure impressions so doubtfuily determined by 
Mr. S. V. Wood. The result of the examination of these 
fossils has thoroughly corroborated Prof, Prestwith’s 
view, for there is not a single Eocene amahg 
them, With two or three exceptions they are all known 
Pliocene forms; some are new to England, though ‘oc- 
cutring.in France and Italy, 7 
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The species obtained were the following, my determin- 
ations in every case being mdorsed by 


and Newton :— 
Pyruls reticulata, Lam. ra factea, Linn. 
Nass prismatic, Broc. , Cleo, Lam. (new to 
Ringicula ppg) A Sow. England) 
Pleuretoma turrifera (2), Nyst. | la, sp (not Z. m 
” wa (?), Bellard: _ - -< 
(Upper Miocene) | Déwlodonta vetendata, Mont., 


o> Fouannets (?), Des M. oval var. 
(Upper Miocene Cardium, 3 sp. 

Trepkon muricatus, Mont. Cardita senilis, Lam. 
Carivthium frucinctum, Broc. | Astarte Basteroti, La). 
Turritdia wcrassais, J Sow. | ,, gracuss, Munster 
Feaseas, sp. (= an undetermined 7afes, sp 

Red species) | Gastrana fragilis, Linn. 
Seaiarwa clathratuda, Turt 7elhina donacina, Lion 
Margarita trochoulea (?), S. V  Mactra, sp 


Wood, var. _ Lutraria eiptica, Lam. 
Trochus mulegranus, Phil. ' Teredo (2?) 
l 2 Sp. ' Terebratula grandis, Blum. 
fignarta, Linn. Lunuilstes (2) 
> Sp (young) Salanus, sp 
»2sp | Diadema (?) 


Pictonculus glyameris, Linn. 


The first thing that strikes one in this hst 1s that the 
whole of the hiving species are southern forms, and the 
nearest allies of the extinct species belong to much 
warmer seas than ours. This, and the general character 
of the fauna, and proportion of extinct species, lead me 
to refer the beds to the Older Phocene period, and to 
correlate the deposit with our Coralline Crag and with 
the Lower Crag or Diestian of Belgium The fossiliferous 
clay of St. Erth, in Cornwall, I also think 1s of about 
the same age, and not newer 

Some curious questions are raised by these recent dis- 
coveries, and by others equally remarkable in Belgium 
and Holland We now find that, instead of the Older 
Phocene period being one of elevation, there must have 
been wide-spread submergence over great part of Western 
Europe. A few years since the Coralline Crag was gene- 
rally considered to be our only representative of the 
period, and as it did not mse much above the sea-level, it 
was often assumed that much of the rest of England was 
dry land. Now it 1s known that Phocene beds cap the 
lnghest parts of the North Downs, and from the undis- 
turbed position of the shells, unworn, and generally with 
the valves united, it 1s evident that the depth of water 
mast have been sufficrent to prevent the deposits at the 
bottom being affected by storms. A subsidence sufficient 
to allow only 20 or 30 fathoms of water over the highest 
parts of the North Downs (and the depth in which the 
Lenham shells lived could hardly have been less) would 
submerge the whole of the east and south of England, 

a few hills, 

In Cornwall also there appears to have been a sub- 
mergence to a considerable depth, for the St. Erth clay 
was evidently laid down in strll water, which would not 
ve found at a less depth than go or 50 fathoms m a dis- 
trict exposed like this to the Atlantic swells. The fossils 
isp in that clay point to some considerable depth of 
water, while the general flattened contour of the country 
ar gp that this distnct has nearly al) been submerged 

in a comparatively recent penod The lower parts 
of Cornwall @ smooth, undulating country, out of 
which rise abruptiy the higher hills. Round one of these 
hills—St. Agnes Beacon—coarse sand 1s found at a high 
_teval. LLessllag sige sortcfactlsir agli one of the same age 
as the clay at St. Erth, though all fossils have now dis- 
from Cornwall seems at that to have 
j 0 like ts Scilly Islands. 


snuch changed the general ration 
the country since the Older Pihocsae period. . 
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the Phecene deposits were probably never contineaem. 
but merely formed patches in sheltered places ph} 

round the shores, the rest of the sea-bottom, —“ 7 

In the south-east and east of E howe 

was different, for the rocks of région are eodt wid 

much mate easily sna The position of the — 

Ss, at the very edge an escarpment, over 

above the sea, indicates that the great valleys of 

Thames and Weald have to a large extent been exézyated 

since Phocene times. re 

On the other hand, the question arses whether the 
elevation of the Wealden axis was still in progress during 
the Pliocene period. That the greater of this 
enormous disturbance had been completed before that 
period seems proved by the absence of any Phocene beds 
in the Hampshire or London basins in the synclinal fo'ds 
parallel with the Weald. But there is possibly evidence 
of Jess violent movements of upheaval in the different 
levels at which Older Pliocene beds now occur. We find 
the Coralline Crag slightly above the present sea-level, 
the Lenham beds 610 feet above, while at Utrecht 
deposits of about the same age are found at a depth 
of at least 1140 feet below the sea, and their bottom 
has not yet been reached.) If the movements :n North- 
Western Europe have been regular and of equal amount 
everywhere, then, taking the Downs near Lenham as the 
starting-point, with a depth of 20 fathoms, we should 
expect to find in the Coralline Crag the deposits and fauna 
of 120 fathoms, and at the bottom of the well at Utrecht 
those of 310 fathoms. 

A Phocene fauna of over 300 fathoms would be most 
interesting to examine, but of such a fauna no trace has 
yet been detected anywhere in North Western Europe. 
The Phocene deposits, though now at such different levels, 
are shown by their included fossils to have been laid down 
in about the same depth of water Though differing 
much 1n mineral composition at the various locahties, 
they nevertheless agree as closely in regard to their shells 
as the very different nature of the sea-bottoms would lead 
us toexpect The whole 1143 feet of Plhocene and Pleis- 
tocene beds at Utrecht consists of essentially shallow- 
water deposits, pointing to a continuous depression. 

Were we to assume that the present positions of the 
Phocene deposits of the north-west of Europe represent 
the relative depths at which the beds were origi laid 
down, a curtous difficulty would present itself in any attempt 
to compare the Phocene and recent sea-bottoms. Anydeep 
depressions in the seas around England are now filled 
with cold water and contain an Arctic fauna, In similar 
depths during the Plocene period pne would expect to find 
a similar fauna, unless there existéd, as in the Mediterra- 
nean, a barner to cut off the Polar currents, or unless 
there was at that time no cold area YOTR> Pole, Neither 
of these explanations seems sufficie®S nd it is more 
probable that those geologists are bY Mwho maintain 
that the direction of the movement S Se Na of sab- 
sidence or elevation remains the same during periods 
Holland may thus have undergone continued,. though 
probably intermittent, depression sence the eatly part of 
the Phocene period ; thus allowing the accumulation of 
a great thickness of shallow-water Newer Tertiasy beds. 
The axis of the Weald, including the Downs near Len- 
ham, has been correspondingly elevated. Suffolk was 
lutle affected, and the deposits were therefore, in that 


district, thin and largely of organic 
I pies bang jonmaie these toachasens as to elevation 


and submergence as indisputable facts, but merely an the 
results of my recent seadies in the Pliocene beds at daiene 
and on the Continent. Any day new discoveries ey 
pr modify our views, but the curious fate Will 
remain Northern Europe has yicided only 2 ehallgw- 
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different levels at which Pliocene beds now otcur 
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'‘EMRTHQUAKE-RECORDERS FOR USE IN 
#4 s OBSERVATORIES 


‘wo years ago the writer described in NATURE (vol. 
P 


149 and 174) some of the instruments which | such movements occasionally occur 


he had designed and used in Japan for the registration and 
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Fea. 1--Complete three-component sersmograph, for motions in al] direction , 


them easily capable of use by observers who have | 
made seismometry a special study. They are entirely | ments of the ground, hence the record traced by each © 


analysis of earthquake movements. In response to appli- 
cations from the directors of several observatones, 

wished to add seismometric apparatus to their othet 
equipment, arrangements were some time ago made with 
the Cambridge Scientific Instrument Company for the 
manufacture of instruments by aid of which the observa- 
tion of earthquakes might become part of the ordimary 
work of any meteorological or astronomical station where 
In the design of 
these seismogranhs the object has been kept m view of 
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Fic. 2.—Duplex pendulum seismograph, for herizontal motion. 


earthquake always consists of many successive di 


self-recording, and require little attention during the long | pointer on the moving plate 13 @ line comprisi 


iatervals which must, in most situations, be expected to 

: between one period of activity and the next. 

* One group of instruments 1s arranged to give a com- 

plete. record of every particular of the movement by 
henving it into three rectangular components- -one 

wees and two horizontal—and registering these by 

Satinct pointers on a theet of smoked glass whic 
ARE: & revelve uniformly by clockwork A single 


otk 
Been 9! m 













“ioalge 
dulations, generally very irregular m character. ampii- 


tude, period, and form of each of these are easily meagakid, 


and by compounding the three we obtain full mfor 

ing direction, extent, velocity, and rate: of 
——_- of the movement at any epoch in thei 
tu ce. 


This of iwvstruments is shown in Fig.1. In 
centre ifthe plate af smoked gate wiich gets its Batons 
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ones 2 friction-roller from a clock furnished with a 
cen governor, acting by fluid-friction, and balanced 
so that its speed is not sensibly affected by the shaking of 
the ground. The clock is started into motion by means 
of a Palmieri seismoscope, which appears in the figure 
behind the plate, on the right. This is a small common 
pendulum whose bob carries at the bottom a piece of 
stiff platinum wire that projects into a recess in a cup of 
mercury below—the recess being formed by an iron pin 
standing lower than the surface of the surrounding mer- 
ae A On the shghtest shaking of the ground, contact 
with the edge of the mercury takes place, and this closes 
a circuit which releases an electro-magnetic detent and 
starts the clock. This occurs during the preliminary 
tremors which are usually found in advance of the main 
movements of an earthquake The same circuit starts 
another clock (of the escapement type) which fulfils 
two functions. It marks time on the revolving plate 
during a part of the first revolution, and then continues 
to go as an ordinary clock, so that, by inspecting its dial 
afterwards, the interval which has elapsed from the oc- 
currence of the earthquake 1s known, and the date of the 
shock mm hours and minutes 1s thus determined with as 
much precision as the phenomenon admits of. This part 
of the apparatus 1s omitted from the figure. The two 
horuontal components of motion are recorded by a 
pair of honzontal pendulums, set at mght angles to 
each other, but with their indices inchned so that they 
write side by side on one radius of the plate The pen 

Culums are supported on a single stand, but with inde- 
pendent adjustments for position and stability Each has 
two pivots, consisting of hard steel points, which turn in 
sapphire centres At the pivots and at the tracing-pornts 
every effort has been made to avoid friction The indices 
are of aluminium, and a part of their weight 1s taken by 
springs (not shown in the figure), so that their pressure 
on the plate may be no greater than 1s necessary to pro- 
duce a trace on the sooty film The vertical component 
of motion ts recorded by the instrument which appears 
behind the clock. A massive bar, free to move vertically 
about a honzontal axis, 1s held up by a pair of long spiral 
springs. Its equilibrium 1s made nearly neutral by ap- 
plying the pull of the springs at a suitable distance below 
the horizontal] plane through the axis of support, in the 
manner described in the article to which reference has 
already been made. A bell-crank lever with a jointed 
index gives a multiplied trace of the apparent vertical 
oscillations of the bar, which correspond to vertical dis- 
placements of the ground. In this instrument, as in the 
others, sapphire centres are used to minimise friction. 

Records inscribed on the plate are preserved by var- 
nishing the plate, and using it as a “negative” to print 

s The motion, as recorded, 1s magnified to 
an extent which experience of Japanese earthquakes has 
shown to be desirable in dealing with disturbances ranging 
from those which are just recognisable as earthquakes up 
to those which are to some extent destructive. For great 
sila ri aarete apparatus of the same type 1s de- 
signed, in which the multiplying indices are dispensed 
with, and the scale and style of the other parts are con- 
siderably modified. 

Another and distinct instrument, also manufactured by 
the Cambndge Company, 1s the duplex pendulum seismo- 
graph, shown in Fig. 2. A massive bob 1s hung by three 
parallel wires from the top of a three-cornered box, and is 
reduced to nearly neutral equilibrium by being coupled by 
a ball-and-tube joint to the bob of an in pendulum 
below it. The two form a system which can be made as 
iach Bearer as 1s desirable, and so furnish a suitable 

t for the horizontal part of earthquake move- 
ment in any azimuth. The motion is magnified and 
hr AP riche pg beat ty d odheg: br 
tyaill- t, Taee trode on gimbals a 
fixed te the furnished with a jointed index 
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which writes on. 2 fixed plate of smoked glase. Recoil 
of the kind which the duplex pendulum gives de “6 
course incomplete in two important parcenlare i. 
show nothing of the vertical motion (which, ho 
usually a comparatively small part of the whole), art 
they show no ing of the relation of Ame to disglice 
ment throughout the disturbance. But they exbibift ¥ 
clearly the change of direction which the movemedt 
undergo, and the actual direction taken by any p 
nounced element of the shock. The writer has reci 
learnt from his former assistant, Mr. segs now Pro 
fessor of Seismology in the University of Tokio, that a 
many as fifteen of the duplex pendulum seismograph: 
are in use by official and private observers in Japan, 

The instrument shown in the figures are now on view 
at the Edimburgh International Exhibinon (Court 21 
No 917). Similar sets are being made for the Lich 
Observatory, Cal:fornia, the Ben Nevis Observatory, anc 
other places. It 1s riage | necessary to add that they 
show the high finish and perfection of workmanshi; 
charactenstic of the Cambridge Company's manufactures 
To Mr Horace Darwin the writer is especially indebtec 
for a number of suggestions the adoption of which ha: 
contnbuted much to scientific accuracy in details anc 
simplicity in structural arrangements. 

J. A. EwIne 







THE INSTITUTION OF NAVAL 
AT LIVERPOOL 


Sie Institution of Naval Architects departed this year * 
from their almost invariable custom of holdi 
meetings in London, and had a most successful senes of 
mectings at Liverpool The papers read were few in num- 
ber, but they were of special, and, 1n some cases, unusual 
Interest The meetings were attended by a large number 
of the Members of the Institution, as well as Liverpool , 
scientific men, shipowners, underwriters, engineers, 
others interested 1n the subyects of discussion. A local 
paper was read by Mr G F. Lyster, C E., the En r 
to the Mersey Dock and Harbour Board, upon the Docks 
of Liverpool; Prof F. Elgar read a paper upon “ Losses 
of Life at Sea”, Mr. B, Martell upon “ The Carriage of 
Petroleum in Bulk on Over-sea ei se ; Mr. W. John 
upon “ Atlantic Steamers”; and Mr. W. Parker on the 
“ Progress and Development of Marine Engineering.” 

Prof Elgar's paper upon losses at sea has attracted much 
attention It contains a general analysis of the losses 
that happened during the triennial period that has 
recently caused so much controversy as to whether loss; 
of life at sea 18 increasing or not, viz the three years 
1881-83. Details are given, in a set of replies aahoes to 
the paper, of the steamers and iron sailing ships belonging 
to the United Kingdom, of and above 300 tons 5 
register, that were reported to the Board of T as 
foundered or missing during the five calendar 8° 
1881-85. The facts contained in these tables show y, 
the great advantage it would be to the shi com- 
munity if such information were published ‘4 
in a clear and convenient form, Esohapy no docu 
ments that emanate from any Government Department 
are more bewild , or more difficult to extract any 
tangible information from, tha the voluminous and ned 
plicated returns of wrecks and casualties, and of lives get.‘ 
at sea, that are published annually by the Board of Tem 
We hope that the attention of the Royal Commission 
now sitting ues Loss of Life at Sea, has been forcibly é 
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directed to the many imperfections and the comparative; 
uselessness of cha preoue published returns that profess: ‘ 
deal with these matters ; and that one of the 
recommendations will be that something should 

to make them clear and instructive. 0p. yer 
There ls another cogamts matter which wa age lider 
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free aes P P 
te mapnet in which wreck inquiries are now conducted, 
isiters stand, the evidence obtained at those inquiries, 


: are given by the Courts, have no 
tific Gr practical value. There is no class of quasi- 
entific literature that we know of which contains more 
4 arience than is to be found in the rulings of the 
reek Inquiry Courts. Prof. Elgar puts the case very 
lily when he says that the returns of the Wreck In- 
Courts are not all that might be wished as regards 

e publication of facts connected with losses, and that 
hey are often imperfect and erroneous where difficult 
schnical points are mvolved. He adds that “this pro- 
ably arises from the perfunctory character of many of 

ines ; as it has been explained by the Wreck 
ssioners that the number of inquiries, and the dis- 
ant places at which they are sometimes held, often make 
mxhaustive inquiries impossible ” 

Nothing can be held to excuse imperfect inquines mto 
2e causes of those losses at sea which have formed the 
ubject of so much public discussion and excitement, and 
pol seg which a Royal Commission 1s now sitting , and 
othing would be more likely to promote an increase of 
mnowledge, or to lead to the adoption of precautions for 
“eventing losses, than thorough and trustworthy inquiries 
ato the causes of those losses that so frequently occur. 

The conclusions arrived at by Prof Elgar in his paper, 
s the result of an examination of the analysis contained 
n it, are the following .— 

(x5 The shifting of cargoes 1s one of the chief causes 
* the foundering of steamers and iron sailing ships at 
ta, independently of mere depth of loading 

(2) Dangerous shifting of grain sometimes takes place 
irough hasty and imperfect stowage, inefficient shifting- 
wards, or weakly-constructed end bulkheads, or through 
1¢ omission to fit end bulkheads, where such are re- 
uired on account of the density of the cargo, and 
angerous shifting of coal sometimes takes place, because 

is carned in compartments that are not fitted with 
hifting-boards 

(3) Many steamers carrying grain and coal cargoes— 
Otably the class of narrow three-decked steamers built 
C) years ago—are vessels that have insufficient stiff- 
ess when fully laden, to resist heeling to a dangerous 

le, in the event of cargo shifting or of water getting 
relow. 

(4) The effect upon such vessels of the shifting of cargo, 
nd of water below, is generally to hold them over at a 
onsiderable angle of inchnation, but not to completely 
apsize them, 

5) Pumping power at the bilges 1s often an essential 
mndition of preventing loss in such circumstances, and of 
etting a vessel righted. 

(6) The stability of these vessels when laden with the 
arious cargoes they are likely to carry, should be com- 
ttely determined by calculation before they are sent to 
ta; and clear instructions, based upon the information 
>» obtained, should be framed for the guidance of those 
‘ho are responsible for their loading. Such instructions 
vould include particulars of the empty spaces to be left 
_ the tween decks, or of the weight of ballast to be 
arried, or both, for each class of cargo. 

2) All the authentic particulars procurable of ships 
att have foundered and are missing, and of the circum- 
tances and the manner in which the foundered ships 
tere lost, should be collected and published periodically 
ar the information of the SE Rg Soman y: 
(8) The losses of steamers through the shifting of 
sie fa sage among Ss narrow — of 
se thime- ¢d type that were built several years \ 
gteamers of 4 teen built 


he at type that have recently 
ev yndre bea 


he in 
~omm 


beam and much greater stability than those 
mest built, and it may be confidently hoped that the 
Westtan which has heen given to this matter of late, and 

Papretemerite that have consequently been introduced 






into this type of vessels, will lead to a diminution of losses 
among them. 

Mr. Martell’s paper upon “The Carriage of Petroleum 
in Bulk on Over-sea Voyages” deals very fully with the 
history of the carriage of petroleum by sea, and the 
special precautions that are necessary to enable it to be 
carried safely and economically in ships. Besides those 
points, however, that are special to the treatment of 
petroleum as a cargo, there are others which naturally 
grow out of a consideration of the subject. There 
is, for instance, the important question of the use 
of liquid fuel for marine propulsion The mechanical 
difficulties involved by this have now been overcome, so 
that astatk:, the residuum of crude oil, might be profitably 
used as fuel for steamers employed upon compara- 
tively short voyages. It 1s largely and successfully used 
for marine propulsion on the Caspian Sea, where oil 1s 
very cheap and coal 1s very expensive. The chief obstacle 
at present to extending the use of this fuel 1s its cost. 
The price of astatki at Baku varies from 4@ to 15. 3d. 
ton ; the carriage by rail to Batoum raises the cost at that 
pore to about 1/ ; and after adding freight charges for 

ringing it to this country, its total cost on dehvery would, 
according to Mr. Martell, be not less than 2/. 2s. From 
these figures it must be evident that while the best steam 
coal can be shipped at Cardiff for about 9s. per ton, paalt 
fuel cannot be economically used in competition with it. 
As the cost of transport of liquid fuel from Baku to Batoum 
becomes reduced—and this can only be a question ot 
trme—there 1s no doubt that liquid fuel will come into 
general use for local steamers, and most likely for many 
steamers trading in the Mediterranean. 

Mr. W John refers, in his paper upon “ Atlantic 
Steamers,” to several matters that are of importance to 
the travelling public. He advocates the adoption of 
twin-screws 1n first-class Atlantic steamers as a provision 
against total breakdown 1n the event of a shaft, or of any 
other vital part of the propelling machinery, giving way. He 
also advocates a middle-line bulkhead,and greater internal 
subdivision generally, so that ships may be more safe in 
the event of a compartment being bilged through col- 
hsion Mr. Sohn states that improved designs for the 
Atlantic passenger steamers of the future now form the 
subject of work and investigation in the drawing-offices 
of several shipyards. The developments that are taking 
place are, doubtless, generally in the direction of provid- 
ing greater safety against accidents to the hull of the ship, 
or to the propelling machinery, by means of greater in- 
ternal subdivision and twin-screw engines. Higher speeds 
than any yet realised are being contemplated by build: 
purely passenger vessels that will carry no cargo; an 
many improvements of details, which are in the direction 
of making the accommodation for passengers more hke 
that furnished by a first-class hotel, are also bemg devised. 

Mr. Parker's upon “The Progress and Develop- 
ment of Marine Engineering” forms a supplement to: 
one read by Mr. F. Marshall before the Institution af 
Mechanical Engmeers at Newcastle-on-Tyne, in 1881. 
Mr Parker traces the progress that has been in 
economy of steam propulsion since the introduction of the 
triple expansion-engime by Mr. A C, Kirk 1a 1874. Mr. 
Kirk fitted triple expansion-engines to the Prepontis for 
Mr. W. H. Dixon, in that year, with boilers designed for 
a working pressure of 150 lbs. per square inch ; but 
boilers did not prove satisfactory, and were ultimately 


removed, The next triple expansion-engines were those 
of the yacht Jsa, designed Mr. A. Taylor, of New- 
castle-on-Tyne, in 1877 ; and those of Messrs. G Thowp- 


son and Sons’ steamer, Aberdeen, which were , 
by Mr. A.C. Kirk, in 1881, for a steam pressure of 125 iba, 


per square inch, The Aberdeen was the real picnsdr 
veasel of the triple on type of engine; as it wae 


proved in her that triple expan ines could be made 
Rot only 20. fulfil all:the ordkoery conditions of workings, 
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sea, but to effect a great economy in coal-consumption. 
ince then the new system has come rapidly into use, 
and shipbuilders and marine engineers are now looking 1n 
the direction of triple and quadruple expansion-engines 
for the economical advantages of high pressure steam m 
future ships. 
It 1s estimated that the present triple-expansion marine 
ne, with 150 lbs. of steam-pressure, has an advantage 
of from 20 to 25 per cent in economy of coal consumption, 
over the ordinary compound engine with 9o Ibs. pressure, 
which it is rapidly supplanting These results have been 
achieved through a clear appreciation of the waste of 
energy which 1s caused by the alternate heating and 
cooling of a steam cylinder that takes place in conse- 
quence of the difference of temperature at which the 
steam enters and leaves it The steam jackets introduced 
by James Watt as a cure for this were imperfect and 
wasteful in their action An effectual remedy has been 
found as the result of many years of study and experi- 
ment by men of science and engineers, by expanding the 
steam successively mm several cylinders, so as to make the 
variation of the temperature of the steam m each cylinder 
as small as possible. 








NOTES 
WE greatly regret to announce the death of Mr George 
Busk, F.R.S, the well known surgeon and naturalist, in the 
seventy-eighth year of his age We must reserve a detailed 
notice of Mr. Busk’s hfe and work 


GroLocists will be sorry to hear of the death of Mr Gerrard 


Kinahan, son of the well-knuwn geologist of the Geological | 


Survey of Ireland Last October he accepted an 2ppotntment 
in the service of the National African Trading Company The 
last letter received from hin gave an interesting accuunt of his 
explorations up the southern tributanes of the Niger He died 
oan May 23 from a «ound with a poisoned arrow ina fight with 
the native tribes at a place called Anyappa. His trammng as a 
chemist and geologist at the College of Science in Dublin and 
also at the School of Mines in London had thoroughly qualified 
him for original research, and his quietly enduring tempsrament 
and kindliness of nature augured a most successful «cientific 
fature, whether at home or abroad But he has been cut down 
on the very threshold of his career—ancther young victim to 
the dangers of Afncan exploration. 


Tu death is announced of Dr R. J. Mann, FRCS, 
aged sixty-nine. Dr. Mann was for three years President 
of the Meteorological Society, and was a Member of the 
Astronomical, Geographical, Photographic, and other Socie 
ties. He gave up his medical practice to take a Govern- 
ment appointment in Natal, where he served as head of 
the Education Department and Medical Officer for many years. 
On his return, about 1864, he became Emigration Agent for the 
Colony, and when, some ten years later, he resigned that post, 
he devoted himself to his favourite scientific pursiits. He was 
a populer and prolific writer. The protection of buildings from 
lightning was a subject on which he wrote a g 01 deal, and for 
which he did much valuable work. 


M. Cuevrxut, the illustrious French chemist, will complete 
his hundredth year on Monday next. A grand fdr at the Mu- 
soum in honour of the occasion is being organised. Delegations 
from foreign countries as well as from the provinces are expected. 
In one of the sal/er at the Museum there 1s to be as exhibition 
presenting-s résumd of the scientific Isbours and discoveries of 
M. Chevreni, The banquet will be at noon, in order that the 
famous ceotenaran may himself be present. 

Ovr Vienna correspondent writes :-“ Dr. von Frisch, 
having recently experimented on preventive inoculations for 
bydroghobia, has made s preliminary communication to the 


NATURE 





[Asgust 12, 4885 
, nee . rity 


Vienna Academy of Sciences, in which he states that it-wasriay 
possible for him to prevent the breaking out of rabies by uinnns 
of Pasteur's method if the infecting virus (of at beast fourtesa; 
days’ incubation) were administered to previously heal@ky- 
animals by trepanning. This latter method of artificial infection. 
of animals Dr. von Frisch suggests to be the only safe one. © 
made his experiments on rabbits and on dogs. At first sixteen. 
healthy rabbits were trephined, and the virus (of sixteen digi” 
incubation) was wyected under the dura mater, Fifteen of 
rabbits were then subjected at intervals to the usual preventive 
moculations, the remaining one not being inoculated. All these 
animals except one, which, as Frisch believes, wa» not sufficiently 
infected, died between the fourteenth and thirty-third day after 
infection, with symptoms of rabies, and if particles of their 
spinal cord were injected into healthy rabbits, the latter also 
became rabid Similar experiments were then made on dog , 
and with the same results, But a series of rabbits infected |_ 
subcutaneous mjection of the virus, and then treated by Pasteur's 
method, continue healthy up to the present time ” 


Tue Grosvenor Museum for Chester and North Wales was 
opened at Chester on Monday by the Duke of Westminster, 
The new museum 1s intended as the home of four influential 
local societies—-namely, the Chester Society of Natural Science, 
founded by Charles Kingsley, the Chester Archeological 
Society, which is closely associated with the name of the late 
Dean Ilowson , the Chester Schuols of Art , and the Chester 
Science Classes The first floor is devoted entirely to science, 
except one room to be used as a Inboratory, a committee-room, 
and a model room for the school ofart The upper floor is entirely 
devoted to the school of art In the several rooms there are 
exhibited specimens illustrative of the natural history of the 
district, water-colour drawings, collections of anuguities, oil 
paintings, wood carvings, a collection of pictures by members of 
the Art Club, apphances for science teachmg, memorials of 
Canon Kingsley and Dean Howson, a colicction of objects 
lustrative of Onental art, a magnificent collection of tapestry, 
choice embroidery, lace, porcelain, textile fabrics, &c. 


THE autumn congress of the Sanitary Institute of Great 
Britain will be held in the city of York on September at and 
following days, under the Presidentshtp of Sir T Spencer 
Wells, Bart. 


‘lL HE summer meeting of the Institution of Mechanical En 
gineers will be held on Tuesday mormng, August 17, and 
Werlnesday morning, Angust 18, at 2§, Great George Street. 
Westminster. The following papers have been offered for read- 
ing and discussion after the address by the Pre ident -—~Lxper’ 
ments on the steam-jacketing and componnding of locomotive- 
in Russia, by M. Alexander Borodin, of Kieff ; on the working 
of compound lecomotives in India, by Mr. Charles Sandiford, of 
Lahore ; description of a portable hydraulic drifling-machine, 
by M Mare Berrier-Fontaine, of Toulon , description of the 
Blackpoo! electric tramway, by Mr. M Holroyd Smith, of 
Halifax; on triple expansion marine engines, by Mr. Robert 
Wyllie, of Hartlepool. 

Tue French Association for the Advancement of 
begins its annua! meeting to-day at Nancy. 

THE lectures recently delivered at Oxford by Prof. _ 
on his “New Theory of Reciprocants,” will appear ig the 
coming numbers of the American Journal of Mathematics, The 
lectures are presented in quite simple style, and will ba ‘exoge:! 
ingly interesting to all students of the modern algdbea, of, Mo'¢ 
scebrately, of the theory of invariants. The first sight of pint 
lectures will appoar in the forthooming number of tye 
vol. vill. No. 3. Se eg 

A Socixry for the study of anthropology bas bein Sangiied.i* 
Bombay. Before the deperture of the Rast Satins se.’ 


a! 


atin 


at 


aeond obtlanry meeting of the Society had been held, and Mr. 
»ySyredl-Leith, the President, was able to give a very satis- 
wary achdunt of its prospects, 
“ten report of the Directors and Secretary of the City and 
Jailiis of London Institute on the technological examinations of 
he present year has just been issued, It states that there 1s a 
arge increase im the number of candidates who presented them- 
ikives, and @ satisfactory increase in the number of those who 
rave passed. In 1885, 3968 candidates were examined, of whom 
268 passed. In 1886, 4764 candidates were examined, of 
whom 2627 have passed Examinations were held this year in 
8 mebjeets Applications for exanination were received in all 
he 49 subjects, but, as only one candidate p-esented himself in 
wigar manufacture, in accordance with the regulations of the 
mstitute no examination was held in this subject. Last year 
*xaminations were held in 42 subjects The subjects in which 
here has been the greatest increase in the number of candidates 
are mechanical engineering, plumbers’ work, electric lighting, 
and gas manufacture One new subject was this year added to 
he list—namely, bickwork and masonry, in which 99 candidates 
same up, and of these 57 satisfied the examiners. In addition 
o the practical examinations in weaving and pattern designing, 
in metal-plate work, mm carpentry and joinery, and in mine-sur- 
veying, which had been previously held, a practical examina- 
don was held this year for the first timein typography. Seventy- 
even candidates presented themselves for this examination, of 
whom 32 have succeeded in obtaining a certificate. From the 
eturns furnished in November last, it appears that 7660 persons 
were receiving instruction in the registered classes of the Inst | 
tute, as compared with 6396 in the previous year This increase 
ts due partly to uncreased attendance at some of the classes, and 
partly to the formation of new classes, the number of classes in | 
connection with the Institute having increased from 263 in the 
Session 1884-85 to 329 dunng the past year These classes 
were held in 116 different towns of the United Kingdom = 203 
prizes have this year been awarded, being an increase of 26 on 
those granted last year These awards include 180 money 
prizes, 65 silver and 138 bronze medals, of which 62 are 1m the 
‘honours grade and 141 in the ordinary grade Last year there 
mere 177 money prizes, §1 silver and 126 bronze medals 


THE Norwegian Meteorological Institute of Christiania has 
adopted an ingenious plan for disseminating its weather reports 
among the farmers, fishermen, &c. Thus, on the brake of 
every tratn departing from the capital to any part of the country 
after 3 pm. a signal ts exhibited indicating the weather to be 
expected for the ensuing twenty-four hours These signals are 
;¥ery ample, consisting of red and white trangles, squares, and 
“palls, each of which, or several combined, have their meaning , 
"a white ball, for instance, “fine weather,” &c. These signals 
‘ will also be displayed from the masts of several coasting steamers, 
, The asrangement 1s in force from July 1 to October 1. 

ACCORDING to the official returns of the Minister of Educa- 

stion in Prussia the number of students in philology and the 
F: subjects of philosophy and history im that kingdom— 
for a considerable time known to be sensibly on the decrease 

i, the field of the ancient classics—hns altogether steadily 

“glined from Michaelmas 1881 to Easter 1885. The number 
i students of philovophy, philology, ani history at the Uni- 
wersities of Prussia amounted in the winter session of 1881-82 
' to 9§aa, in the summer session of 1882 to 2535, in the winter 
‘eession: of 1882-83 to 2504, in the summer session of 1883 to 

j PG GR, fit She winter seasion of 1883-84 to 2311, in the summer 
i: Whiekieny o€ WBB4 to 2258, and in the winter session of 1884-85 to 
\ Within « period of 34 years, therefore, the decline in 


Be ne sor phology, and histary has 
tie bra pee cenit, : 
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A LARGE specimen of the lizard tribe imported from Japam, 
into the Colonial and Indian tropical aquarium lately died int the 
act of extruding her eggs, numbering eight. One of her feet 
that had become broken during her existence was found to have 
grown again. A further consignment of turtles has arrived a 
the aquarium together with a number of eggs, which have been 
placed in the Chelonian hatchery for incubation. Some fing 
specimens of foreign oysters have also arrived. 


Tat kingfishers possess a remarkable mstinct to avoid those 
fish proving harmful to them 1s exemplified by the following in- 
cident A correspondent informs us that being infested with 
these birds he set traps for them in two of his ponds, one cor 
taining minnows and the other perch. A capture was effected 
daily where the minnows were located, but on no occasion was 
a kingfisher caught near the perch pond. The latter fish are 
injurious to birds 

M. GASTON TISSANDIER in a recent number of La Maters 
describes the efforts made by himself and his brother to pursue. 
the subject of aenal photography. For this purpose they sought 
the assistance of M Paul Nadar, whose father made the first. 
attempts twenty-eight years ago, to take photographs from 
balloons An ascent was made on July 2 from Auteuil, the 
descent taking place after a voyage of about six hours at Ségrie 
in La Sarthe, the length of the journey beg about 180 kilo- 
metres The maximum altitude exceeded 1700 metres, During 
the voyage M Nadar succceded in executing thirty instantaneous 
photographs, a dozen of which are, M Tissandier says, unques- 
tionably the most perfect yet obtained from a balloon. These 
were taken at various alntudes, ranging from 800 to 1200 metres. 
They were perfect in all details, but lose by reproduction by 
hehogravure, Those taken at 1200 metres it has been found 
impos ible to reproduce at all, as they lose all thei fineness in 
the proces-. The apparatus was placed in different positions on 
the edge of the car, sometimes being almost vertical, sometimes 
inchned so as to form with the horizon an angle varying from 
25° to 45°. The tame m each case was 1/250th part of a second. 
M Nadar has enlarged some of the photographs with the sew 
Eastmann paper with remarkable success. It 1s obvious from 
the illustrations given in La Nature that the photographs have 
suffered in the reproduction, the details bemg slightly blurred 
and indistinct, but the streets, principal houses, gardens, &¢., 
are perfectly clear in the two pictures which were taken at alti- 
tudes of 800 and 1100 metres respectively 


A RECENT number of the Brstish North Bornes Herald con- 
tains a report on the climate of North Borneo, by Dr. Walker, 
the principal medical officer, which 1s mteresting as being the 
first scientific account of the meteorology of this recent addition 
to the Bntissh Empire The climate, Dr. Walker says, is notice- 
able for nothing more than for its equability and the sbeence of 
extremes Thetemperature, rainfall, winds, natural phenomena 
generally, and the diseases are, for a tropical country, of the 
most mild and temperate types, The country 1s visited by the 
regular monsoons at the ordinary times , the rainfall near the 
coast, according to records kept for seven years past, ranged 
from 156 9 to 101°26, and averaged 124°34. The temperature 
recorded at the coast has ranged between the extremes of 67°*5, 
and 94°'5 ; better arrangements are now being made for observing 
temperatures. The absence of tornadoes and earthquakes is to 
be noticed. The only indication at the present day of the extet- 
ence of volcamec action 1s a hot spring, which 1s reported to, axial, 
en an itand near the coast. The bulk of the report is occupied - 
with information of a more medical kind, such as the chid 
dueases, and their respective effects on the varwous races, uatips 
and immigrant, in North Borneo; sanitaria, and the ike, < 


At & tecent meeting of the Ax Enstine at 
the’ Colomal Exhibition, Mr, Swottenhum, of tive Straits Ciel -' 
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Service, read a paper on the races of the Straits Settlements. 
Of the Malays he said it was unlikely that they coald be in- 
digenous to the peninsula, but where they came from, whether 
Java, Sumatra, or elsewhere in the Archipelago, is a question 
which has never yet met with a satisfactory answer. Their own 
tradition is that they had a supernatyral origin, and that they 
crossed from Sumatra. Up to about 1250 they were pagans, or 
followed some form of Hindoo worship, but about that time 
their conversion to Mohammedanism began. Up to this time, 
Malay, of all the Sumatran languages, had no written character 
of its own, but then Perso-Arabic characters were introduced, 
and many Arabic words found their way into the Malay lan- 
guage. Relics of Hindoo superstitions are still found amongst 
the Malays and Negntos of the peninsula, and the customs even 
now observed, especially in Perak, on certain occasions savour 
strongly of devil-worship. As to the Negritos, Mr. Swetten- 
ham remarked that the most complete collection of the clothing, 
weapons, and ornaments of these people ever yet brought to- 
gether will be found im the Straits Settlements Court of the 
Exhibition. His own observation Jed him to divide the Negritos 
into two widely different sections—the Sakai and the Semang— 
the former a people of moderate stature and large bones, rather 
fairer in complexion than Malays, with long unkempt wavy hair 
standing straight out from their heads, the latter small and 
dark, with black fmzzy hair close to their heads, hike that of the 





Negro races. Some writers have found in the comparison of 


languages a connecting link between the Negros of vanous 


tribes and Malays, and believe the former to show traces of 


Melanesian blood. The paper contains many interesting obser- 
vations on the manufactures of the Malays, and on the customs 
of these and the Negritos. 

We have received two excellent memoirs of American men of 
science, recently read before the National Academy. The first 
is by Mr. J. D Dana, and deals with the life and work of 
Arnold Guyot ; the second, the life of Jeffries Wyman, by Mr. 
A. S. Packard. In each case the work appears to be done 
adorably, and a list of the writings of the subject of the 
memoir 33s appended. 
Guyot, Mr. Dana notices as a remarkable fact in the history of 
Amencan science, that, forty years since, the same Republic of 
Switzerland lost, and Amenica gained, three men of science who 
became leading men of the country in their several departments 
—~Agassiz m zoology, Guyot in physical geography, and Les- 
quereux mm paleontological botany. A fourth—De Pourtalés, 
who accompanied Agassiz—also deserves prominent mention, 
for he was the pioneer of deep-sea dredging in America. The 
Society of Natural Sciences of Neuchatel lost all four to the 
Usited States between 1846 and 1848. The memoir of Wyman 
(the list of whose papers, &c., reaches the number of 1875) con- 
cludes with a very touching portrait from the pen of Dr. Ohver 
‘Wendel! Homes, and an ode by Mr Russell Lowell. 

Nos, 25 and 26 of £xcursions ef Keconnaissances, which have 
jast reached this country from Saigon, do not contain so much 
matter of general interest as usual In both M. Landes con- 
tinwes his collection of the folk-lore of Annam, under the title 
#4 Contes et Légendes Annamites.” In No. 26 M. Silvestre, an 
official connected with the administration of native affairs, has a 
short paper on the Chao tribe of the Hung-hoa province of 
Tonquin, which 1s interesting as showing incidentally the vast 
gumber of various tribes, or tribes under various name<, which 
exist in French Indo-China. How far they are related to cach 
other and to some earlier race of which they are the fragments 
is one of the ethnological problems of the future. Lieut, 
Campion describes a voyage made in 2 despatch-vessel to various 
igdants lying off the coast of Cochin-China, which have hitherto 
heen unvitied by Europeans ; and the indefangable M. Aymonier 
comtinses the publication of an encyclopedic work on Anaam. 
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A RECENT number af the American Meteorolegicn! Fciran dita” 
contains an article on the notorious dust-storms of Pekin. ri 
occur in the dry season, especially in winter and ecesly 
They come on at irregular intervals, perhaps six or eight 
in the season, and last about three days. The wind is wesenty 
most often north-west, and blows fresh or high The condition” 
of the streets of Pekin, evil as that is, would not account for tliv > 
heavy clouds of dust that come down with the storm, The 
mouth and eyes have to be protected from the fine dust, which’ 
penetrates the closest room, and makes food to taste gritty. 
This abundant dust is spread over a large area. It extends 
eastward from Pekin to the sea, and south-eastward it regularly 
descends as far south as the Yellow River, and sometimes 
Shanghai, 10° of latitude away. The writer of the paper says 
this vast quantity of dust must come from the great deserts of 
Mongolia. A series of observations during one of these storms 
showed a fall in the thermometer when it came on, and a rapid 
change in the barometer, which rose from 786 mm. to 797 mm. 
making several rises and falls of less magnitude in the meantime. 
The clouds, which the day before had been unbroken, rapidly 
cleared away ; the sun was so obscured that it could be inspected 
by the nahed eye; it was also set na mng The wind showed 
diurnal variations, the air was dry, and one had a feeling of 
malaise and nervousness. After the wind went down, the baro- 
meter remained high for a day or two, and on its descent there 
was another, but much less marked, dust storm The storm thes 
appears to have been a gale accompanying an area of high 
pressure, which came from the Desert of Gobt and travelled east- 
ward. ‘The dryness of the wind and its abundant dust were in 
part due to this desert, which lies west and north-west of Pekin, 
and 1s not far away. In Ins great work on China, Richthofen 
discusses the geological effects of these storms, which are observed 
throughout the south and west of the Desert of Gobi, and further 
west are much worse than at Pekin. 


A LATE number of the Journal of the Asiatic Society of 
Bengal contains a short memorandum by Prof. Pedler, of the 
Presidency College, Calcutta, on certain experiments which he 
bas made on the corrosion of the lead linings of Indian tea-chests 
—a subject of considerable importance in more senses than one 
His conclusions are that tea properly manufactured in the 
ordinary way has no power to corrode lead ; but of unseasoned 
and damp wood 1s used for the boxes, corrosion of the lead is 
almost certain, some varieties of wood acting more violently 
than others. Even with seasoned wood, if it becomes saturated 
with water, and be then placed in favourable circumstances of 
heat and moisture, corrosion takes place. The active agent, he 
thinks, does not exist ready formed in unseasoned wood, but 11 
produced by a secondary action from the constituents of the 
wood The corrosion 1s not due usually to contact action between 
the lead and the wood, but a volatile substance is gradually pro- 
duced from the unseasoned wood. The corroding agent is 
usually acetic acid in the presence of moist air and carbonic acid, 
but other acids of the same senes are sometimes produced and 
also act on the lead, and in the case of butyric and valerie acids 
the incrustation is of a greemsh yellow, while that from acetic 
acid is whitish or yellowish. The lead being corroded by these 
acids, which are produced by the decomposition of substances 
known to be present in the woods, the tea takes up the disagrec- 
able odour of the latter after they have undergone the change in 
which acetic, butyric, and the other acids are formed, and will 
thas become deteriorated. 

Tux additions to the Society's Gardens during the 
past week jioclude a Common Fox (Canis vulgar ¢}, Beitist. 
presented by Mr. J. W. Morgan ; a Spotted Inhaoninon (0 








Brown; a Comwon Polecat (Mustela pov 
sented by Mr. William Buskley ; 2 Red-crasted 


pettes mepaiensts) from Nepal, presented. ty Mr. Herbert W 
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Cpe 
ewewdiatd) from South America, presented by Mr. W. E. 
3 four Florids Tortoises (Zestudo polyphemus) from 
presented by Mr. Hugh Bellas; a Common Viper 
wa berus) from Hampshire, presented by Mr. Gerald Waller, 
«3, g 8 Brown-throsted Conure (Coumrus eruginosus) from 
th America, a Roseate Cockatoo (Cacatua rosescapilla) from 
tralia, 2 Macaque Monkey A/acacus cynomolgus) from India, 
ysited 5 @ Bandicoot Rat (Jus dandicooia), a Bronze-spotted 
e (Chalcopelsa chalcopilos), bred in the Gardens. 





ISTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 15-21 

OR the reckoning of time the civil day, commencing at 

Greenwich mean midnight, counting the hours on to 24, 
ore employed. ) 

At Greenwich on August 15 

rises, 4h. 47m. ; souths, 12h. 4m. 16°65 ; sets, 19h. 21m. , 
decl. on meridian, 14° 1' N.: Sidereal Time at Sunset, 
16h. 57m. 
m (one day after Full) rises, toh. 12m.*; souths, oh. 13m , 
sets, Sh. 19m. ; decl. on meridian, 12° 13’ S 


inet Rises Souths Sets Decl. on meridian 
h. m. hm h. m Pee 
Cury oe 5 EZ oe 12 Hw «1855 lw CUCU NN 
Us... .. 2 10 ror . wWim2 .. 2f 9 N, 
8 « 1048 ... 15 59 21 10 10 23S 
ter. . 8 45 14 44 20 43 o 55S. 
mo. ow. I 34 9 40 17 46 21 59N. 


* Indicates that the rising 1s that of the preceding evening 
Dceultations of Stars by the Moon (visible at Greenwich) 


Corresponding 
angles from ver- 


Star Mag Disap Reap tex to nght for 
inverted image 

hm, h m oOo 

» 4Ceti.. .. 6 21 58 near approach 345 — 

» § Cet ». 6 . 22 3. 22 32 .w 10 323 

A.C, § 6 2211 .. 23 21 . 62 278 

» ¥ Piscum ... 44 22 42 23 47 68 261 

h. 
tees BS 8 aaanatl in inferior conjunction with the 
Ur. 
Variable Stars 
Star R.A Dect 
h m on NY h m 

ephei .. o522 8: 16N. Aug. 19, 21 28 
ae 3 08 40 31N »» 20, O18 m 
amuse 10584 12925N... 5 17, M 
irginis . 13 202 2475. » 17, 0 oM 
oc: 14 54°9 8 45S. »» 25,20 4 mM 
orons we 15 136. 32 4N. o»» 5, 2 21 m 
lerculs .» 16 31°2) 37 34N. . ,, 18, M 
phiuchi.. . 17 10°8 120N. . 4, 17, 2 56 ms 
» 7,235 4 * 
‘iat iw 578 .29 35S. .. 5, 2%, 0 OM 
ttarlt.. ... . 25 2... 19 Hole we 99 615, O OF 
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"ENTH ANNIVERSARY OF THE F$OHNS 


HOPKINS UNIVERSITY 


[E tenth anniversary of the Johns Hopkins University at 
Baltimore was celebrated a April - last. Of the 
tases delivered on that occasion we reprint two, the second 
rich reviews the work of this distinguished institution since 
mundation, The work of the University in every depart- 
of human knowledge 1s well-known and appreciated in 
ymoutry, and it is unnecessary to add a word to the address 
% Klapper bye expressing « cordial hope that the future 
aad =e the very appropriate oe read on the 
iy i 


y «<9 Baath course und splendour of the sunset-aites.” 
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The follow is the address delivered by Prof. Henry A. 
Rowland, Ph.D., who took for his subject ‘‘The Physical 
Laboratory in Modern Education.” 

‘* From the moment we are born into this world down to the 
day when we leave adhe are called upon et eal to 
exercise our judgment respect to matters perta to our 
welfare. ile nature has supplied us with instancts which take 
the place of reason in our infancy, and which form the basis of 
action in very many persons through life, yet, more and more as 
the world progresses and as we depart from the age of child- 
hood we are forced to discriminate between nght and wrong, 
between truth and falsehood. No longer can we shelter our- 
selves behind those in authority over us, but we must come to 
the front and each one decide for himself what to believe and 
how to act in the daily routine and the emergencies of life. 
This 15 not given to us asa duty which we can neglect if we 
please, but it 15 that which every man or woman, consciously or 
unconsciously, must go through with. ; 

‘* Most persons cat this Gordian knot, which they cannot un- 
tangle, by accepting the opinions which have been taught them 
and which appear correct to their particular circle of friends 
and associates others take the opposite extreme, and, with in- 
tellectual arrogance, seek to build up their opinions and 
from the very foundation, individually and alone, without help 
from others Intermediate between these two extremes comes 
the man with full respect for the opinions of those around him, 
and yet with such discrimination that he sees a chance of error in 
all, and most of all in himself. He has a longing for the truth, 
and 1s willing to test himself, to test others, and to test nature 
unul he finds it _He has the courage of his opimions when thus 
carefully formed, and is then, but not till then, willing to stand 
before the world and proclaim what he considers the truth. Like 
Gahleo and Copernicus he inaugurates a new era in science, or, 
hke Luther, in the religious belief of mankind. He neither 
shrinks within himself at the thought of having an opinion of his 
own, nor yet believes it to be the only one worth consid in 
the world ; he 1s neither crushed with intellectual humility, nor 
yet exalted with intellectual] pride , be sees that the problems of 
nature and society can be solved, and yet he knows that this can 
only come about by the combined intellect of the world acting 
through ages of tume, and that he, though hus intellect were that 
of Newton, can, at best, do very little toward it. Knowing this 
he seeks all the aids in his power to a:certain the truth, and if 
he, through either ambition or love of truth, wishes to impress 
his opinions on the world, he first takes care to have them 
correct. Aboveall, he 1s willing to abstain from having opinions 
on subjects of which he knows nothing. 

“Tt is the province of modern education to form such a mind, 
while at the same time giving to it enough knowledge to have a 
broad outlook over the world of science, art, and letters, Time 
will not permit me to discuss the subject of education in general, 
and, indeed, I would be transgressing the principles above laid 
down if I should attempt it I shall only call attention at this 
present time to the place of the laboratory in modern education. 
I have often had a great desire to know the state of mind of the 
more eminent of mankind before modern science changed the 
world to its present condition and exercised ts influence on al} 
departments of know! and speculation. But I have failed 
to picture to myself clearly such a mind, while, at the same time, 
the study of human nature, as it exists at present, shows are 
much that I suppose to be in common withit. As far as I can 
see, the unscientific mind differs from the scientific in this, that 
it is willing to accept and make statements of which it has no 
clear conception to begin with, and of whose truth it is not 
assured. It 1s an irresponsible state of mind without clearness. 
of conception, where the connection between the thought and 
its object 1s of the vaguest description, It is the state of mind 
where opinions are given and accepted without ever being sub+ 

jected to rigid tests, and it may have some connection with that 
state of mind where everything has « personal aspect and we are 
guided by feelings rather than reason. i 

** When, by education, we attempt to correct these faults, it ia“ 
necessary that we have some standard of absolute truth; that we’ 
bring the mind in direct contact with it, and let it be con 
of its errors again and again. We may state, like the nh ~ 

sophers who hved before Galileo, that large bodies fall . 
than small ones, but when we see them stnke the 
gether, we know that our previous opinion was 
we learn even the in of an Anstotle may 
takén, we are tanght care in the formation 
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and find that the unguided haman mind goes astray 
imost snthont fail, We must correct it constantly and con- 
vince it of error over and over again until it discovers the proper 
method of reasoning, which will surely accord with the trath in 
‘whatever conclusions it may reach, is, : 
in this process that the mind may become over-cautiouws, and 
thus predent a weakness when brought in contact with an un- 
scrupulous person who cares little for truth and a great deal for 
effect Hat if we believe in the maxim that trath will prevail, 
and consider it the duty of all educated men to aid its progress, 
the kind of mind which I describe is the proper one to foster by 
education. Let the student be brought face to face with nature - 
let him exercise his reason with respect to the simplest physical 
phen menon, and then, in the laboratory, put hrs opimons to the 
test; the result 2s invariably humility, for he finds that nature 
has laws which must be discovered by labour and toil, and not 
‘by wild flights of the :magination and scintillations of so-called 
genus. 

“ Those who have studied the present state of education in the 
schools and colleges tell us that most subjects, including the 
sciences, are taught as an exercise to the memory. I myself 
have witnessed the melancholy sight in a fashionable schoo! for 
young ladies of those who were born to be intellectual beings 
reciting page after page from memory, without any effort bemg 
made to discover whether they understood the subyect or not. 
There are even many schools, so-called, where the subject of 
physics or natural philosophy :tself 1s taught, without even a 
class experiment to illustrate the subject and connect the words 
with ideas. Words, mere words, are taught, and a state of mind 
far different from that above described is produced _If one were 
requited to find a system of education which would the most 
surely and certainly disgust the student with any subyect, I can 
conceive of none which would do this more quickly than this 
method, where he 1s forced to learn what he does not under- 
‘stand, It 1s said of the great Faraday that he never could under- 
stand any scientific experiment thoroughly until he had not onl 
seen it performed by others, but had performed it himset 
Shall we then expect children and youth to do what Faraday 
— not do? A thousand times better never teach the subject 
at 


** Tastes differ, but we may safely say that every subject of 
stedy which 1s thoroughly anderson 1s a pleasure to the 
student. The healthy mind as well as the healthy body craves 
exercise, and the school room or the lecture room should be 2 
source of positive enjoyment to those who enter it. Above all, 
the study of nature, from the magnificent umverse, across which 
hght itself, at the rate of 186,000 miles per second, cannot go in 
less than hundreds of years, down to the atom of which millions are 
required to build up the smallest microscopic object, should be 
the most miteresting subject brought to the notice of the 
student. 

** Some are born blind to the beauties of the world around 
them, some have their tastes better developed im other direc- 
tions, and some have minds incapable of ever understandmg the 
oon pa natural phenomenon ; but there 1s also a large class of 

ents who have at least ordmary powers and ordinary tastes 
for scientific pursuits to train the powers of observation and 
let them study natural history, not only from 
books, but from prepared specimens, or directly from nature ; 
to give care in experiment and convince them that natare for- 
ives no error, let them enter the chemical laboratory ; to train 
them in exact and logical powers of reasoning, let them stud 
mathematics ; but to combine all this training in one and exhib 
to their minds the most perfect and systematic method of dis- 
covering the exact laws of nature, Jet them study physics and 
astronomy, where observation, common-sense, and mathematics 
, eoapigdatee The object of education is not only to pro- 
aman who éxows, but cne who docs, who makes his mark 
an the struggle of life and succeeds well in whatever he under- 
takes ; who can solve the problems of nature and of humanity 
they arise , and who, when he knows he 1s right, can boldly 
convince the world of the fact. Men of action are needed as 
race of thought. 
‘There is no doubt in my mind et ee oe poor 
which much of our modern education fats. Why is it? 1 answer 
that the memory alone is trained, and the reason and judgment 
are who is con- 
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sifered final, and worse than all they are not to 
their know constantly. To produce men of action 
soust -be in action. If be stedied, hey 
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must be made to translate from one 


they have perfect facility in the 


language te the otlser-nmtil 
If mathematios .he 
studied, t » more aad 
blems again, until they have the use of what kaow, o Hf 
they study the sciences, they must enter the laboratory, 
stand face to face with nature; they must learn ¢o test thelr 
knowledge constantly, and thus see for theasselves the sad reipits 
of speculation; they must learn by direct a arrow 
that there 1s such a thing in the world as truth, and their 
own mind is most liable to error. They must try experiment 
after experiment and work problem after problem until they 
become men of action, and not of theory. 

‘¢ This, then, is the use of the laboratory in general education-— 
to train the mind in right modes of thought by constantly ‘bring- 
ing 1t in contact with absolute truth, and to give it a pleasant and 
profitable method of exercise which will call all its powers of 
reason and imaginatron into play. Its use in the spectal train- 
ing of scientific men needs no remark, for it is well known that 
it 1s absolutely essential. The only question is whether the 
education of specialists in science is worth undertaking at all, 
and of these I have only to consider natural philoso or 
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physicists. I might point to the world around me, to the 
steam-engine, to labour-saving machinery, to the tel to 
all those inventions which make the present age the ‘ of 


Electricity,’ and let that be my answer. Nobody could 

that the answer would be complete, for all are benefited by these 
7 eeoetgies of science, and he would be considered absurd who 
did not recognise their value. These follow in the tram of 
physics, but they are not physics; the cultivation of phy. 
brings them and always will bring them, for the selfishness of man 
kind can always be relied upon to turn all things to promt Bua 
in the education pertaining to a University we look for other 
results, The special physicist trained there must be taught to 
cultivate his science for its own sake He must go forth into 
the world with enthusiasm for it, and try to draw others into an 
appreciation of it, doing hrs part to convince the world that the 
study of nature ts one of the most noble of pursuits, that there 
are other things worthy of the attention of mankind besides the 
pursuit of wealth. He must push forward and do what he can 
according to his ability, to further the progress of his science, 

* Thus does the University, from its physical laboratory, send 
forth into the world the trained physicist to advance bis science 
and to carry to other colleges and technical schools bis enthu- 
siasm and knowle Thus the whole country 1s educated in 
the subject, and others are taught to devote their hives to its 
pur wit, while some make the applications to the ordinary pur 
suits of life that are appreciated by all 

* But for myself I value im a scientific mind most of alf that 
love of truth, that care 10 its pursuit, and that hanulity of mind 
which makes the possibility of error always present more than 
any other quality This 15 the mind which has built up modem 
science to its present perfection, which has laid ane stone upon 
the other with such care that it to-day offers to the world the 
most complete monument to human reason, This is the mind 
which is destined to govern the world tn the future and te solve 

roblems pertaining to polatics and humanity as well as to 
inanimate nature 

“It us the only mind which appreciates the imperfections of 
the human reason, and 1s thus careful to guard against them, It 
1s the only mind that values the truth aa it should be valued, and 
ignores all nal feeling in &s pursuit. And this is the mind 


the physical laboratory 1s built to cultivate.” 


Dr Thomas s address was a follows -— 
‘The foundation and growth of a University is an event o! 


the test interest. 
‘Hts functions and use have been elaborately discussed by 
many modern thinkers and scholars. I shail call your attentio" 


to three statements of men of differing schools of thought. 
‘“‘Goldwin Smith, discussing Oxford University ongasiaation 


Experi ce seems to show that the best way in which the 


res 


University can learhing and advance eclenee i al 
“s*(1) By allowing its teachers, and especially the bobdlers | 
escorial chairs, « liberal! taargin for private etady 5, 


etd, e best we of its power of confering 
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honours, 

Asnold says, the University ‘ought to provide 
eneral education 1s finished, for the young 

‘gn in the line where his special aptatudes lead him, be 
and literature, of mathematics, of the natural 
cation of these sciences, or any other line, 
1es of this hne systematically, under first-rate 


to 


waiences, of the ap 
end follow the stu 


, * The idea of a University is, as I have already said, 

@n mstitution not only offering to young men facilities for 
wating in that line of study to which their aptitudes direct 
4 but offering to them also facilities for following that line 
of study systematically under first-rate instruction. This second 

ction is of incalculable importance, of far greater import- 

even than the first It 1s ampossible to over-value the 
Importance to a young man of be rought in contact with a 
frat-rate teacher of his matter of study, and of getting from hin 
& clear notion of what the systematic study of it means.” 

“John Henry Newnan says —‘It is a great point, then, to 
peg the range of studies which a University professes, even 
for the sake of the students, and though they cannot pursue 
every study which 1s open to them, they will be gainers by 
living among those and under those who represent the whole 
mrecle, ‘This I conceive to be the advantage of a seat of uni- 
wersal learning, considered asa place of education. An assem- 
blage of learned men, zealous for their own sciences and rivals 
wf each other, are brought by familar intercourse and for the 
sake of intellectual peace to adjust together the claims and 
relations of their respective subjects of investigauon They 
learn to respect, to consult, to aid each other, Thus 1s created 
®& pure and clear atmosphere of thought, which the student also 
breathes, though in his own case he only pursues a few sciences 
out of the multitude He apprehends the great outlines of 
knowledge, the principles on which it rests, the scale of its parts, 
its lights and its shades, its great and its little, as he otherwise 
eannot apprehend them 

‘¢¢ Hence it 1s that his education 1s called ‘‘ Liberal” A 
habit of mind 1s formed which lasts through hfe, of which the 
attributes are freedom, i ores roa calmness, moderation, 
and wisdom This, then, [ would assign as the special fruit of 
the education furnished at a University. This 1s the main 
purpose of a University in the treatment of its students ’ 

And a great thinker of another generation, George Fox, 
advised the setting up of schools for mstructing ‘1n whatsoever 
ings were civil and useful in the creation ’ 

** We may then conclude that a University, wisely planned and 
faithfully administered, should be able to gather together a 
company of teachers, distinguished in character and learning , 
to present courses of study, important and thorough, and to 
attract scholars mature in age and competent by reason of pre- 
vious traming to pursue special lines of study, in order to fit 
themselves in a worthy manner for their chosen vocation. It 
should be wide in its scope and able to supplement the College, 
aad aid students to perfect themselves in many departments of 
learning. It should provide liberally all the apparatus for this 
study. It should be rich sn laboratories, in books, in instru 
ments, it should endow research and stimulate investigation 
and discovery. It should be to give results of work 
done within its halls speedy and wide ublicity amongst scholars 

kindred pursuits It should give its contnbution to 
society by training men who are fitted to help in the solution of 
the problems of the age—scientific, social, political, moral, and 
religious, both by stimulating the production of books and by 
contributions to the journals and literature of the day. It should 
encourage all noble aspiration:, conserve all good inhentances 
of the past, and create an atmosphere of enthusiasm for hard 
pio It should be able to bestow honours worthy of the name 
reward for faithful devotion and for the successful fulfilment 
bf ite caurses of study. Its work should be known and recog- 
where learning is known and recognised, and its name 
weight in other Universities and centres of research 

ue iy Ww is sl stale 
oughts as these, I am sure, Judge Dobbin, were in 
pour wind and in the minds of the other trustees to whom was 
steketed by our late towngman, Johns Hopkins the foundation 
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students of the University, and in the presence of this company 
of our friends and fellow-citizens, it has seemed fitting to allude 
to these sentiments as we proceed to consider the progress of 


this U — . 
‘*T am glad to take this opportunity of replyimg in public to 
nestions such as were asked me by a young Baltumorean, who 
the other day said ‘Why do Baltimoreans have to go to New 
Haven or somewhere abroad to learn about the Johns Hopkins? 
Why do you not tell us what 1s being done?’ In order to do 
this before a Baltrmore audience, I have supposed my friend to 
have asked the following questions, to which I shall bnefly 
reply :~— 

mE) Have great teachers been attracted to the University ? 

‘<(2) Have important courses of study been instituted ? 

‘*(3) Have students come, and from whence ? 

‘*(4) Have patient and successful researches been carried on ? 

‘(3) Elas the University gathered together suitable apparatus, 
&e , for study ? 

‘*(6) Have the results of these researches been given by the 
University to the world ? ; 

‘“©(7) Has the work done here been recognised elsewhere ? 

‘«(8) Has the traiming given proved valuable to those whe 
have received it? ; 2 

“*(g) What has the University done for this community ? 

‘©The Board of Trustees was mcorporated in August set oe 
the instance of Johns Hopkins and during hus lifetime. About 
a year after the death of the founder, in December 1873, the 
Board was put in possession of the endowment provided 
beneficence, and organised for work. The President of the 
Board, the late Galloway Cheston, took an active part in the 
enterprise, and by his advice greatly arded in laying the founda- 
tion of the University, and bis name will always be honourabi 
associated with its history The other members of the : 
all of whom had been named by Johns Hopkins, were Reverdy 
eee Jun., the first Chairman of the Executive Committee, 

rancis T King, Lewis N. Hopkins, Thomas M Smith, Wilham 
Hopkins, John W Garrett, Francis White, Charles J M. Gwenn, 
George W. Dobbin, George Wilham Brown, and James Carey 
Thomas 

““ What Great Teachers have been attracted ?—It was soon ap- 
Sai that the wise and untrammelied directions of Johns 

opkins to his trustees to found a University would attract the 
attention of those interested in the cause of education, especially 
in the United States 

‘The opportunity of developing an institution suited to the 
needs of the country was sufficient to draw ta Baltimore from 
across the Continent the then President of the University of 
Cahforma, Daniel C Gilman, who was named to the trustees 
as the man best fitted by previous training and devotion to the 
study of educational methods, to advise and direct the establish- 
ment of the new foundation, by his former colleagues of Vale 
College—by President Ehot, of Harvard University, at once 
the most renowned and the most venerable institution of 
learning 10 the country—-by President White, of ¢ ornell Uni- 
versity, then in the early days of its growing importance and 
usefulness—by President Angell, of the University of Michigan, 
the crowning institution of learning of the well-organised system 
of public instruction in that great and strong Western State--and 
by numerous other leadmg educators. At the request of the 
trustees Mr Gilmun came to Baltimore, and after consultation 
with them accepted the Presidency of the Johns Hopkins Upi- 
versity Under his thonghtful care and constant and laboriaes 
effort the plan originally conte nplated has been gradually and 
harmoniously de ; 

‘* Besides President Gilman, the University also drew from 
across the ocean, from: Woolwich, England, Prof. Sylvester, one 
of the two greatest English mathematicians, amd indeed one of 
the greatest of the world ; and from Virgima, in our own Jand, 
Prof Guldersleeve, second to none Mg sab attaininents in and 
devotion to Greek and other classical study—besides younger 
men whose subsequent career bas justified the bnght promins of 
their cul years, J ge — siciacapelt further “ep naree 

resent diatinguished staff essors and teachers, whose 
Phave. alluded to, and who form the ; 
attraction of the University. ; 
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Marvay, H. C. G. Brandt, Sidney Lanier (too early lost), Profs. 
W. W. Goodwin, J. A. Harrison, J, Rendel Harris, Hiram 


] 


» A. S. Cook, Messrs. W. Cable, Edmund 
i A. Melville Bell, Drs. Isaac H Hail, 
and W. Hayes Ward, in History and Political Science, Profs, 
T. M. Cooley, F A. Walker, W. F. Allen, the lamented JL. 
Diman, H. von Holst, Austin Scott, James Bryce, E A . 
man (who gave six lectures and boa chi a decided impulse to 
historical study here), R. M. Venable, Messrs J. J. Knox and 
Eugene Schuyler; in Archeology and Art, Messrs. W. W. 
Story, F. Seymour Haden, J Thacher Clarke, W. J Stillman, 
Dr. Charles Waldstein, and Mr. Frederick Wedmore; in 
near and Logic, Profs. Witham James, G. S. Morris, 
Mr. ©. S Pierce, and Dr. Josiah Royce; in Physical and 
Mathematical Science, Profs J E Hulgard, J Willard Gibbs, 
John Trowbridge, A. Graham Bell, S P Langley, Arthur 
Cayley, C. S Hastings, and Sir Wilham omson ; mm 
Chemistry and Biology, rofS§ J W Malle W.G Farlow, 
J. McCrady, W. T Sedgwick, H Sewall, and W. Trelease. 

** At our commencements, anniversaries, and other gatherings, 
we have heard from Presidents Ehot and White, from Dean 
Stanley, Dean Howson, Prof Huxley, Archdeacon Farrar, 
rast eas Waite, Hon W M Evarts, Dr W A. P. Martin, 
Dr B. Carpenter, Hon S T. Walhs, J B Braithwaite, 
and others 

“ Many of these have been listened to by thos? not members 
of the University who were specially interested in their subjects, 
and it may be fairly said that many eminent and great teachers 
have been both for long and short periods attracted to the 
University. 

** What University Courses are here offered, and whit Graduate 
Students have beer attracted ‘—Vhe courses of University studies 
that have been pursued have been so often and so fully referred 
to i the reports and circulars of the University, that I can only 
enumerate those in higher mathematics, in physics, mm che- 
mistry, in mineralogy and petrography, in biology , in Greek, in 
Latin, m Sansknt, in Hebrew, m Aramean, in Arabic, 3n 
Ass , and in Sumero Akkadian; in Enghsh, in German, 
in the Romance group of languages, mcludinz French, old and 
modern, Wallachian, Italian, Spanish, Catalan, old Provencal, 
modern Provengal, and Portuguese , 1n history, anctent and 
modern, in pohtical economy, physica! and historical geography , 
in psychology, pedagogics and philosophy, in mental hygiene 
and ethics. Inthese stucies advanced instruction has been given 
by all avarlable means, such as lecture , laboratory practice, 
seminary work, books, models, and plates, in order to fit those 
who are preparing for teaching or special research. 

“That these courses have succeeded in attracting students of 


mature age 1s evident fro n the fact that out of the total namber | 


of students (923) enrolled dunng the decade, 590 have pursued 
graduate courses, and these 590 came from more than 100 differ- 
Univer-ities and Colleges as widely separated as Russia and 


apan. 

“What Apparatus and Apphances have been gathered together ? 
--To aid in the instruction given, the trustees have from the 
first had in view securing the most convenient and free access to 
the most modern means of promoting research. They were 
greatly axled by the existence in Baltrmore of a library of un- 
sual value to students—the gift of the late George Peabody, 
and brought together with much care and diligence by the trus- 
tees, the provost, and the hbranan of the Peabody Institute— 
and which has been hberally opened to members of the Uni- 
versity. As a supplement to the Peabody collections the 
alle has rf agri within 1ts own walls 29,000 volumes——a 
portion of which are standard reference-books needed by all the 
teachers and students ; the remainder are special and often costly 
books which have been called for by the specialists here engaged 


in work, 

** The pians of the University being at first, from the nature of 
the case, tentative, the work was begun in two dwellinz houses 
parchased in 1875, on Howard Street, near Monument Street, 
and in a hall erected at the time, and named after the founder, 
which contained an assensbly room and accommodations for the 
Wbrary and for the biological ggg tl 
jaboratory built at the same time, and this was for some time 
the modest seat of the University. The location was found 
more convenient than had been foreseen, both for students whe 
lived fn the city and for rhove that came from elsewhere, who 
seedily found accommodation in suited to their taste and 
ae s ~ was had to the Peabody and other collec- 
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tions of books, as those of the Historical Society, 


the Pratt Library, arid there have gradually 
t site complete and well-equi tsborate 
chemical taboratory has ealy ga 


c been y qlerg 
The area, eam laboratory adjoining has been erected 
s ed by years of work and by comparison with 
tutions of a similar kind, and there is now buil 
physical laboratory, of which Prof. Rowland has 
to you to-day. Laboratory work in patho has been 
in one of the buildings of the Johns Hopkins Hospital, 
intended to erect the Medical School on a lot now owned 
University, adjacent to the hospital, ‘ 

**Into these various buildings have been gathered, at tBe 
suggestion and under the careful personal supervision of varions 
experts, about 70,000 dols, worth of apparests of the moat a> 
proved modern make, thus placing within the reach of investt- 
gators the means of pursuing advanced research, as well as 
enabling students to become familiar by personal use with the 
newest methods of study and experiment 

“* What Research 1s carried on, and what has bien published ? 
—The researches which have been made have been many and 
varied, I cannot refer to the more technical, such as those in 
mathematics and inorganic chemistry, &c , but briefly to the 
more easily stated. 

**Our knowledge of the nature of the sun, as 
through the solar spectrum, has received accessions from the 
beautiful mage thrown from the gratings first made here by the 
agency of a wonderful dividing-engine, the invention of the 
Professor of Physics From this image a map of the spectrum 
has been published, very much more minute than any before 
made, 

‘* Researches in electricity and magnetism have been made 
under the auspices of the United States Government, with the 
co-operation of other nations, the mechanical equivalent of heat 
has been redetermined , investigations have been conducted in 
ahysiology, especially of the heart’s action, lower animal hfe 
te been studied, especially that of the oyster in connection with 
the State of Maryland ; both here and in Boston the cause of 
water pollution in great reservoirs has been discovered; the 
curious geological formation of our own neighbourhood has been 
brought to notice and has attracted wide attention The philo- 
logians and L pears have been engaged in the mvestigation 
of Greek and Latin syntax ; in editing ancient wnitings, such as 
Pindar, the newly discovered Greek MSS of the Teaching of 
tles, and part of an old Syriac MS. of the New 
Testament. timore is now one of the centres for the inter 
pretation of Sansknit texts and of Assyrian inscriptions. A grea! 
contribution has been made to the study of American Institu 
tions, and new methods of historical research and of publication 
have been initiated. 

‘It 1s with satisfaction that I state that these researches have 
been widely recognised at home and abroad, not as prosetses for 
the future, but as successful experiments recorded, and con 
clusions reached which have passed into the history of sclence 
By means of them the fame of the University has been carried 
into every seat of learning in the world, from Oxford and Cam- 
bndge in England, to Tokio, Japan, from the northern and 
more modern Universities of Sweden and Russia to the ancient 
seats of learning in Italy and Sauthern Europe. The e 
on the shelves of our library, received with almost every fo 
mail in return for the six scientific journals pubhshed by the 
University,! attest both its importance and its estimation outside 
its own walls, Besades this, personal and unsolicited testimonual: 
from eminent men are on file in the office which have been 
received from pase quarters, 

‘' These researches, delicate, prolonged, and importent, and 
others not now mentioned, have been made by Professor, 
Fellows, and advanced students. Indeed the whole plan of 
Fellowships has in reahty been a most practical and effcien! 
endowment of research, and has richly repaid the Univers) 
and the community in the importance and value of the result: 
obtained. 


“Twenty young men who have not quite completes! thei’ 
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pO ne a 
are we oe = 
ay masters, ‘but who have gone far 
hy ete pov pe possessed of unusnal ability, are 
he cetomic Council, 


wate oa and are encouraged by 


wpoally to devote all their time to study which 1s not of 


vely professional character. They are chosen because 
"the hope they give of future achievements, or are selected on 
e evidence they submit of their previous intellectual attain 


system here adopted has elsewhere been followed. 
a toe been the Value of thes Training ?—Has the train- 
g here been of value to the men that have submitted to the 
yere ordeal of discipline and who have often surrendered 
ynourable and luerative positions to avail themselves of the 
fvantages offered for research and study? Or, in other words, 
the daplowes to be given to-day as testimonials of the Unt- 
to the attainments of those to whom they are so worthily 
ed, of real value to their rs? 

$6 Of the 69 who in these ten years have been admitted 
ithe d of Doctor of Philosophy, denoting proficiency in 
wious Lines of special graduate study, either in letters or in 
fexice, 56 have obtained honourable positions as professors and 
achers in 32 Universities and Colleges , and of the goto whom 
ie d of Bachelor of Arts has been given, 20 have engaged 

teaching in 16 Colleges and high schools, 
**T will conclude this part of my subject by quoting the reply 
e by a graduate student from North Carolina, when asked 
he had found here of most use, he replied: ‘ lhe freedom 
~gccess to able teachers and the stimulant of studying m 
pany with men of miaturer minds than one meets else- 


! But what has the University done for this community ? 
~Besides the sncidental advantages which must accrue to any 
ymmunity from the presence of a great seat of learning, the 
ustees have had in mind from the first the special needs of this 
ty and state. At the conclusion of the late war fewer boys 
at college than at former periods Many young men here 
further south had foregone college traming, and circum- 
ances forbade the sending of others who were growing up. It 
gs manifest that the need of our own people was first a college 
j order to train for life, or for further umversity mstruction 
o side by side with the University has developed the college 
epartment of the Johns Hopkins University. This was begun 
hen the discussion of a fixed, a free, or wholly or partly elective 
‘lege course had not been so warmly debated as at the present 
me, but it was evident that the wide range which the develo 
ent of various branches of knowledge has taken since the old 
ment of college studies was effected, and the limited time 
ch can ordinarily be devoted by students to preparation for 
Wir life-work, made a readjustment of the college course 
Weirable This was accomplished here by arranging, after a 
eed matriculation, the studies in groups rather than years, and 
smanding in each group a certain required amount of training 
; other than the main study of the course. classical 
udents are required to study some science, scientific students 
mae classics, and all to receive a fixed amount of general 
nglish traming 1n literature, ethics, philosophy, and modern 
Ct. 


seven groups for which, in accordance with these 
Recnie auangements are now made, are these :— 
¥(8) —corresponding closely with what has been 
known in this country as the usual college course. 
™ (2) Mathematical-Physical—which meets the wants of those 
are expecting to enter upon the modern vocations in which 
mathematical discipline 1s indispensable. 
**(3) Chemical-Biological—which is adapted to those, amo 
who expect to enter upon the subsequent study o 


) Physical-Chemical—which it most likely to be followed 
R students preparing for those scien pursuits are 
mathematical nor chief biol aaa 


(5) Latin~Matbematical—which 







iords a good fundamental 
y. without prolonged attention to the study of Greek. 
6) EHistorical~Pohtical—which furnishes mf basis for the 


“*{ Wien Lanees here French, German, 

“(7 where Fren English, 

4 én. ional other modern languages, take iabae 

L Greek in the traditional classical course. 
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wall, and great offort is to have it at ance liberal 
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of the college course which lies near my own heart, but must 
content myself with stating that it has from the first attracted onr 
own boys, to whom great inducement has been held out, and 
who bave proved some of our most enthusiastic and successful 
students, have won for themselves many of our own Fellowships, 
and have gone out to tions of importance and emolument. 
Ther number 1s rapidly increasing, and the University is con- 
stantly endeavouring to make closer the connection between 
high schools, whether private or public, and the collegiate 
department of the Johns Hopkins University. 

‘© Various free scholarships are annually offered to students 
coming from Maryland, Virginia, and North Carolina, and have 
been held by 150 students from these States The existence in 
our midst of such advantages 1s stimulating our young men to 
avail themselve of them, and 1s increasing the number 
efficiency of prelminary schools. We have now in the collegtate 
department 130 students. ; 

‘¢T have thus, in the bnefest and most prosaic manner, endea- 
youred to summarnse the work of ten years into the space of 
twice as many mmutes, It has been impossible, although 
have not even glanced at the various Iiterary and scientsfic ‘ 
Societies formed for themselves by the members of the Uni, 
versity, nor alluded to the common college hfe, nor spoken of 
the work of the Christian Association of the University, which 
has served an excellent pu e; but yet I think that I have 
shown that something has n done to bring together great 

teachers, to start hberal courses of study, to attract students, 
to collect libranes and apparatus, to stimulate research, to 
ubhsh results, and have stated in what manner this work has 
Baca ir, a and how the needs of this community have been , 
consid A 

** But I am sure that in reaching these conclusions you must 
feel how Intle has n done in comparison with what 
practicable with longer time and greater resources, The per- 
petuation and enlargement of the University on a broad and 
liberal foundation should be the pride of every citizen. It isa 
great trust to be handed down to those who shall succeed us. 
Let us be careful to see that no detriment happen to it. 

‘© Amidst the jarring of contending factions and classes there 
needs must be thoughtful men trained to habits of patient inves- 
tigation and quiet study—amudst the rush of business and com- 
petition, men who in secluded laboratories pass hours and days 
in subtile experiments—amudst the selfishness of politicians and 
placemen, historians and philosophers and t ers who can 
recall the lessons of past ages and vindicate the great woral 
prmaples which underhe all true progress. 

‘* For these and other great purposes Universities should exist 
and be richly endowed. They should be few, but strong. 

“ A president of a growing Western College, last week in Batti- 
more, emphasised most strongly the importance of adding 
efficiency to existing Universities in order to make them great 
centres for trang and research. The of great 
wealth, most frequently in this country accumulated in the course 
of a single life, have often felt their responsibility wn its ultimate 
destination. They have in many instances, amongst which the 
eee of oe opkins is pad pede pgp te their accumna- 
ated gains to the community in noble gifts, inati- 
tutions of learning and charities for sg Sp of the 
future citizen and for the alleviation of human ing. ‘Fhese 
should be fostered and enlarged, as has been done at Harvard 
at = Cornell, in order that the greatest good may be accont 


‘* The training of see is after all the most im t end of 
all educational effort. It is to you, young men, the sons of this 
new foundation, that your teachers and friends look as the best 
evidence of the success of their endeavour. Your learning, your 
usefulness, your accomplishments, your noble 
character, your achievements, whether in the pul 
ee ee ee at home and 
contin’ and hving reminder of 
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Him whe is es eae a eagl — us have confidence in the 
supremacy of tru uch has hi been the gui lam 

— a los Hopkins University. May it ever be t beacon af 
re. 


SCIENTIFIC SERIALS 


A LARGE space in the June number of the Sournal of Botany 
ids occupied by a long biographical notice, by the editor, of the 
late Rev, W. W. Newbould, of whom an excellent portrait is 
a0 provided. The other articles are almost entirely of local 


THe Yournal of the Franklin Inststute, vol. cxxi. No. 724, 
April 1886 —Lieut J P Finley, tornado stndy: a useful 
summary of the principal facts scientifically known respecting 

oes -——F E Galloupe, rapid transit and elevated rail- 
roads. This concludes the discussion on this topic —G _ E. 
Warieg, Jun, mechanical appliances in town sewerage, dis- 
cusses the systems employed in several Amenican cities.— Prof. 
R H Thurston, construction of a large Prony brake Gives an 
account of a brake capable of absorbing 540 horse-power — 
Dr W. H. Wahl, sunmary of engineering and industrial pro- 
gress for 1885 —Report of Committee on Delany system of 
multiplex telegraphy 

No 735, May—J M Hartman, the blast-furnace: a very 
concise summary of present methods of construction and theories 
—Lieut. A. B. Wyckoff, hydrographic work of the U S, Na 
{ Shinn, the cultivation of flix m the United States —L. 

’Aurta, the law of cylinder condensation of steam engines 
The new formule indicate that the proper way to decrease 

inder condensation 1s to increase piston speed —C J. 

intner, history of the electrical art in the U S, Patent Office 
An interesting account, m which two early forms of storage 
battery are described The author, however, appears to think 
that nothing can be called an invention unless it hay been 
patented m the United States There were secondary batteries 
prior to Kintner's, electric motors prior to Davenport’s, and 
telephones prior to Grahim Bell's —Report of examiners of 
electrical exhibition on apphcatrons of electricity to art pro- 
ductions. 

No 726, June —Chief Engineer Isherwood, an account of 
expenments made by Chief Engineers Zeller and Hunt to 
ascertain the econonic effect of using in a non-condensing engine , 
saturated steam alone, and of using it mixed with compressed | 
hot ar No economic saving was effected by this process, as | 
there was not sufficient time for the steam and hot air, which 
were delrvered into the cylinder in separate masses, to become 
mixed, and the air failed to prevent condensation —S L W, 
on the Oram system of marine propulsion. This system *-- 
twin screws placed forward at about 1/§ of the vessel’s length 
from the bow, in recesses in the sides —G. W Chance, the 
South Street Bridge —W Lewis, experiments on the transmus- 
sion of power by gearing. Valuable researches on the causes of 
loss of power in worm-gearing and spur-gearmng. 

No. 727, July —C. Sellers, Jun , Oliver Evans and his inven- 
tions. A biographical notice of this remarkable man, whose pre- 
diction of the farure of the steam-engine 1s well known.—O. E. 
Michaelis, the applications of electricity to marksmanship, This 
is the first part of the paper, and treats rather of mechanical 
methods of measaring speed of projectiles, such as Robins's 
ballistic method.—H_ M. Dubois, tests of vehicle wheels.—~ 
F. EF, Fves, colour-sensitive photographic plates. A compound 
geanbilssator of fresh blue myrtle chlorophyll with 8 little eosin 
is found to be the most sensitive to yellow and green.— Report 
of Committee on the Phelps induction telegraph. The Com- 
sitittee praise — invention for telegraphing to and from 
& train.—Report of Committee on the process and 


furnace for the reduction of refractory ores and the production 

of metals, alloys, and compounds, invented by E, H. and A. H. 

Cowles. Cowles’s electric furnace, for reducing ore by means - 
ment 


the voltaic arc between carbon poles, is merely a deve 

the | furnace a ee Sir W. Siemens, It 

. nppears eminently suitabie for the production 

weds te E. Honston, some 

poe tel on rari speech 

some t 

bce ier Refs wied by him in his lecture 
Society at Frankfort in 1861. 
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R. Colley, on some new methods for ing -tlectiic _. 
lations, and some applications of them. ’ 
certain relations between the time of oscillahon a 
through a shunt having a great coefficient of <elf- induction eae: 
the capacity of the conden er Using a standanid coi! the 
efficient of self-induction of which could be determined by; 
geometrical form, and a normal guard-nng condenser a” ” 
three sheets of silvered glass, the capacity of which could _ 
be determined, the author made experiments from which he 
duces a new value of the ratio v, which he gives gs 3°015 % Pt ad 
centims. per second. — Hans Jahn, on the relation of the 
energy and the current energy of galvanic elements. 
cussion of Helmholts’s expression for the secondary heed, 
together with some determinations made on Damell's aad 
De La Rue’s cells.—E Ruecke, onthe pyro-electricity of tourma- 
line = The first part of this paper summarises the previous ze 
searches of Gaugain and others upon the electricity of the 
tourmaline in relation to its section, length, rate of cooling, &c., 
and gives an account of some new and careful observations made 
upon three tourmalines. The second part of the rus devoted 
to the development of a mathematical theory of the electricity 
of the tourmaline, based on the physical ‘lepahees that the 
molecules possess an imtial electric polarisation, measurable in 
terms of the electric moment per unt of volume, and dependent 
upon the temperature, and that there 1s a surface-conductivity of 
a certain value The formule appear to agree very well with 
the observed facts —-T, Ihmor:, on the absorption of 
sapour by spongy platinum, A quantity of platinum, deposit 
from chlonde by formic acid, was found to increase in weight m 
presence of mercur rhe author uses this increase of weight 
to inve tigate the figures given by Hertz and by Magen, for the 
pressure of mercury vapour at different temperatures His 


2 
? 


! results are considerably lower than those of Hagen, and a litte 


higher than those of Hertz.-—C_ Pulfnich, on the elastic reaction 
of a caoutchouc tube —A Konig, on a new methud of determin 
ing the modulus of elasticity Errors of observation are avoided 
by using two murrors, the mchnation of which altered by the 
loading of the bar under examination.—Karl Exner, oa sense- 
formulz * lenticular action of non-homogeneous bodies. Dis- 
cussion of lenticular action of cylindriform disks with parallel 
plane faces made of materials which, on being cast in moulds, 
coo! non homogeneously with refractive indices that imorease 
or diminish from pomt to point below the surface. The formulx 
deduced coincide with ordinary lens formule when the variation 
of refractive index 18 proportional to the square of the denth 
from the surface This appears to be nearly the case in disks of 
cast gine ~W Wien, researches on the ahsorption-p! 
occurring in the diffraction of hght This paper discustes 
Incidentally it brings out an additional proof that the vibrations 
are perpendicular to the so-called plane of polarisation.—H. W 
Vogel, on some colour expernments, and on photography in 
natural colours Two solutions, one of chrysanilin, the other of 
anilin blue, in alcoho), are respectively OK low and blue; but 
when superposed give red, not green. The violet of the spec- 
trum appears to play a very unimportant part in colour-seose- 
tions ; methyl-violet, and nearly all the so-called violet. pigments 
and dyes owe their tint to mixtures of red and blue rays, not to 
rays of spectrum violet For colour-printing at least six tints 


are found requisite, and in general sufficient. Hence the author 
thinks that all requirements of colour-pho hy would | be met 


six printings from six blocks produced by photco—>"" 
ates it bncaide emulsion, to which the following six sub 


stances have been page eee ueet "> red, naphtha 
blue; orange, cyanin ; , eosin; green ; gre 
biue,” fluorescein ; blue, chrysanilin or aurantin, The author 


further points out that as the actual tint of any colours a!" 
is the complementary colour to that absorbed by the 
matter itself, ic follows thet cach of the six plates ought to 
inted off in the same dye-stuff that has served-aa —*-*"""" 
*sensihilisator.” — P. Volkmann, note on Pie 
remarks on the determination of capillary constants of Mgalds. 
R. Schalize, on a smal! issprovement in W: 
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mainly constituted by the vertical clay-slates of Saint-L4, over- 
lain by the purple conglomerates, schists, and nearly horizontal 
red sandstones. Thus is confirmed the general conclusion 
announced by Dufrénoy in 1835.—On the presence of micro- 
scopic mineral crystals of the feldspar group in certain Jurassic 
immestones of the Alps, by M. Ch. Lory. The crystals here 
described yield on analysis about 47 per cent of potasme 
and sodic feldspar mixed with a httle albite; 45 of quartz 
in bipyramidal crystals and pulverised ; 8 of argile, analogous 
m its composition to that of the carbonates of lime of 
the same horizon.—On the operations prosecuted in Tunisia b 
Commander Landas since the death of Col Roudaire, by M. 
de . The creation of an inland sea, the onginal object 
of these works, has been definitively abandoned, and attention 
is now devoted to the Wed Melah basin, which, by the sinking 
of Artesian wells, promises soon to recover its former productive- 
ness.~—-Note on M. Marcel Deprez’s expersments relating to the 
transmission of force between Creil and Paris, by M Maurice 
Lévy. In this note is embodied the report of the sub-committee 
appomted to verify the results already obtained by M. Deprez 
during the course of the experiments carried out by him at Creil 
since November 1885 The main object of these experiments 
was to show the aromas of transmitting electrically; to the 
Paris terminus, a distance of 56 kilometres, a force of 200 horse- 
power generated at Creil on the Great Northem line, with an 
effective yield of so = cent The preliminary operations, con- 
cluded on May 24, show that the force consumed at Crei] vaned 
from 67 to 116 horse-power, that received at Paris from 27 to 
§2 horse-power, the yield being from about 41 to 45 per cent., 
and increasing with the transmitted force. The experiments, 
condacted at the expense of MM. Rothschild, show conclusively 
that with a single generator and a single receiver force may be 
bly transmitted to a distance of over thirty miles with a 
of not more than §5 per cent. on §2 horse-power, without 
exceeding a current of 10 amperes, an angular velocity of 216 
revolutions per minute, or a peripheric velocity of 7°50 m. per 
second, With improved appliances the loss, mainly due to 
absorption by (he machines themselves, will probably be reduced 
to 50 per cent , and to still less in operations conducted on a 
larger scale — Measurement of the intensity of sound y 
means of the manometnc flames, by M. Doumer t 
is shown that this apparatus, hitherto used mainly as a 
method of demonstration and summary study of the Ambre of 
vocal sounds, 1s susceptible of far more vaned applications, 
and especially may rival the graphic method in deter- 
mining the height or intensity of sound.—On the separation of 
arsenic, antimony, and tin, by M. Ad. Carnot By employing 
oxalic acid and the hyposulphite of soda or ammonia, sulphorous 
acid and sulpharetted hydrogen, the author has succeeded in 
ing these separations rapidly and accurately, as he had 


effecting t 
atready effected the separation of copper, cadmium, zinc, 
atly to simplify 


and nickel. His new methods enable him 
the analysis of the complex alloys, of which these metals are 
constituents —IIeat of formation of the crystallised seleniures 


and of the amorphous selenures, by M. Charles Fabre. Here 


are treated the selemures of iron, manganese, beep nickel, 


zinc, cadmium r, thallium, lead, mercury, silver. In 
general the heat of formation of the seleniures prepared at high 
temperatures is shown to be equal or slightly in to that of 
the i ipitated sulphides the combinations 


Fy et AC ce te the some 
sition of the element in the grease of sheep’s wool which is 
soluble in water, by M. E. Maumen¢d.—On indirect inner- 
vation of the skin, by M. C, Vanlasr.—Note on the artenal 
of the scorpion, by M. F Houssay.—Fresh researches 
on the production of monstrosities in the hen’s egg by a modifi- 
cation of the germ before incubation, by M. Dareste.—Obser- 
vations on the pollinisation of orchids indigenous in France, 
M. Paul Maury.—A first of the vegetation ini the Frenc 
territory of the Congo, by M. Ed. Bureau. The botanical col- 
lections formed by the Mission of West Africa, which have 
already reached Paris, com two herbariams, one collected 
M ca vecnon saa i lbs Dagon MM, J. de 
ecile. There are alt disty 
from the districts of Franceville, Waseaville Sete 
tae and Nyanshu, on the Ogoway, Alims, and Lower 
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investigations of C. Reimer and W. Will thete wad, Mdhé-. 
of My?tstica summamensis, an excellent material for obtain 
large quantities of myristic acid Herr Lutz, student, 
obtained from it myristinamid, and in accordance with 
method of Hofmann, had transferred that into myristintride 
urea, tridecylamin, tridecy] nitrite, tridec ge the 
responding combinations of the twelfth reg i we of la 
acid.—Herr O N. Witt reported on experiments for Hse ~ 
determination of the sulfo group in the naphthahe acids, w 
led him to the same results as those obtained by Cléve.—P 
C. Liebermann referred to a work undertaken bat not yet c 
pleted, with a view to the elucidation of the constitu 
of opianic acid. He showed that there were reagons 
support the assumption of an aldehyde group in this c 
pound, as also for the copbosa assumption, a fact which lv 
a discussion on the so-called atom migrations, in whick He 
Hofmann, Klason, Liebermann, Krimer, Pinner, and 
took part. Prof Hofmann then called attention to the fact 
such molecular shiftings of place had been larty in < 
recent times observed him whilst studying the ethe 
cyanuric acid. He described the formation of a 2/3 iso- 
1/3 ortho-ethyl ether of cyanune acid which he obta 
from cyanurate of silver by means of ethyliodide. This 
transformed itself, even at the ordinary temperature, into i: 
ethyl-cyanurate.—In concluston Prof. Tiemann communica' 
work by N Nagai, on an aromatic ketune isolated from 
root ofa Japanese peony, having the constitution— 
C,H,(OCH,)(OH)(COCH,). 
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exist in both departments of research 1s a statement 
equivalent to the as yet undisputed assertion that human 
faculties are limited and human knowledge imperfect. 
Nevertheless, some of the difficulties raised by him are 
well worthy of thoughtful consideration. There can be 
no doubt, for imstance, that the results of M. Gustav 
Hnirn’s experiments on the resistance to motion of aur at 
different temperatures are gravely embarrassing to the 
kinetic theory of gases. The resistance ought to vary 
as the square root of the absolute temperature ; 1t con- 
tinues, nevertheless, practically unchanged at all temper- 
atures, so long as the density remains the same (Comptes 
Rendus, t. xc1v. p 379) 

Our author's strictures, however, although coached in 
terms of praiseworthy moderation and fairness, are some- 
what too indiscriminate His respect for thoroughgoing 
scientific work 1s evident and unfeigned , but it 1s alinost 1m- 
possible to take up the position of a sceptic ex professo, with- 
out at times incurring the reproach of perversity Weare 
totally unable to see the force of his reasons for preferring 
the obscure notion of a threefold spectrum containing 
chemical rays specifically distinct from thermal, and 
thermal from luminous, to the simple and intelligible view 
which substitutes for intangible differences of quality in 
radiations, measurable differences of wave-length Nor 
can we believe that he would, on mature consideration, 
attempt to maintain the opinion that the planetary move- 
ments would remain unaffected by the progressive trans- 
mission of gravity. It is demonstrable that a species of 
aberration would thence ensue involving accelerative 
effects the insensibility of which so far proves (as Laplace 
has shown) that gravitative influence travels af least fifty 


nature 18 @ story of tentative efforts to represent facts te. 


thought. Without some method of provisionally ca-., 
ordinating phenomena, indeed, the advance from a lower. 
to a Ingher stage of induction, which we call discovery, . 
could scarcely at all be effected. The true investigator 38 ; 
he who 1s never weary of collecting particulars to fit inte...‘ 
his framework of theory, and of reconstructing his frame - 
work of theory to match fresh particulars. Whithout the | 
power of thinking appearances into shape, no diligence 
im amassing the details of those appearances is of the 
shghtest avail. ‘ 

There 1s, it 1s true, the danger of a working hypothesis 
hardening unduly or prematurely into a theory—of a mere 
track, struc’: out for surveying purposes, turning into a, 
fenced highway, without exit save in a quagmire. Against 
this peri the activity of such critics as Prof, Zanon is a 
very effectual safeguard Their assaults may sometimes 
appear vexatious, but are really directed in the best in- ‘ 
terests of science, as hindering false security, and leading 
to a juster estimate of probabilities. 

A. M. CLERKE 





A MANUAL OF MECHANICS 
A Manual of Mechanics; an Elementary Teat-Book, 
devened for Students of Applied Mechanics B® 
T. M Goodeve, M.A. (London Longmans, 1886.) 
bare little work 1s evidently meant for readers who 
knowledge of mathematics 1s small The amoun 
of mathematical knowledge supposed may, perhaps, be 
best inferred from an example quoted from the book 
itself In p 32 we have the problem to find the resultant 
of two equal rectangular forces, Pf R 1s the resultant, 


million times faster than hight We owe the remark to 
Mr Wiham B. Taylor (Smithsonian Report, 1876, p 212), 
that if one minute were spent on the journey from the 
sun to the earth, the consequent slight obliquity of trac- 
tion, represented by an angle of 2”4, would produce a 
shortening of the year perceptible while the sun was 
finishing a single round of the Signs 

Prof. Zanon appears to have bestowed much intelligent 
study on spectroscopic science He carefully examines 
Mr, Lockyer’s discovery of the independent “ behaviour " 
of iron lines (amongst others) in spots and prominences, 
and though rejecting the inference of dissociation, he 
admits the necessity of assuming an ad /:é:/um number 
of allotropic forms of the substance in question in order 
to explain anomalous appearances. He published more- 
over in 1880 a detailed analysis of Mr. Lockyer’s “Studies 
a Spectrum Analysis,” deriving therefrom confirmation 
in many particulars of his own views as to the nature of 
matter. Whatever we may think of these, there can be 
no doubt that our hope of penetrating the mysteries of 
molecular constitution must in future rest on the dis- 
closures of the spectroscope. We do not in the least 
believe that these point towards the conclusion depre- 
cated by Prof, Zanon of a fandamental unity of substance. 
On the contrary, Mr. Lockyer’s striking observations 
indicate (if we may be allowed the expression) divergent, 
rather than convergent, simplifications. 

It is perhaps inevitable in a work of the character of 
that now under consideration that the value to science 
of ® warking hypotheses” should be taken little account 


of, Yet the story of man’s progressive knowledge of 


R= PJ2, “Now V2= e = AJ 99 veryneantys 
/2= 7 very nearly. Whence 4” = PY When the 
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angle between the Imes of action of the forces 18 120’, 
R should be equal to 2; but it is proved in p. 33 fo be 
equal toP 4/3,by an unaccountable error in the apphcation 
of an elementary formula However, 4/3 18 found by 


. 48 49 
the same process as before Thus / 3 a/ i 76 


very nearly, = . 


Now what naturally strikes one about beginners wh« 
have to be spoon-fed in this fashion is that it would b 
very much better to spend seme time in teaching then 
trigonometry and algebra, than to push them int 
dynamics with the very slender knowledge of arithmet! 
and geometry which they possess. In our system : 
national education there 1s far too much effort employe 
in bringing branches of dynamics and physics down * 
the level of the ignorant, and too little in bringing studen 
up to the standard of mathematical attainment ar 
for a really intelligent knowledge of these subjects. 
result of this system is that nearly all our efements 
scientific books are very scrappy in. charactet, present’ 
to their readers conceptions which they cannat ee 
realise, and which must therefore be crammed {s! 
mind as mere definitions devoid of rpal messing: 
i scientific treaties. fa, acon, 
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‘ wepder tuill be above reproach, so that if he further 
: the sibject treated of, he may, at least, not be 

pr misled -by erroneous definitions or ideas 
iginced before him at the outset. 

“The work before us, when it has been subjected to a 
slight revision, will fairly satisfy the conditions of an 
elementary text-book which 1s at once strictly screntific 
- in its ideas and rich m practical applications. 

Andeed, the practical portion of the work 18, as was to 
be expected, very good. The portions dealing with 

tmechanism are well suited to illustrate the scientific 
i principles, and will be found very useful. 
We shall confine ourselves to pointing out some of the 
‘blemishes which disfigure the theoretical portion, 

P, 1, “When the tendency which force exerts to move 

a body is counteracted, so that the body remains at rest, 
the force is commonly called a gressure.” It may be 

Safely said that no such limited use 18 ordinarily made of 
the term pressure. 
» P.2 The statement that two lumps of sugar placed in 
Ricontact on a table do not adhere, because “the attraction 
ates from their centres, which may be an inch 
apart,” is not altogether conducive to sound notions 
' In p. 19 we have the usual definition of the measure of 
variable velocity, viz. “the space which would be de- 
nibed in a unit of time if the body retained throughout 
mt unit the velocity which it has at the instant con- 
fered.” When will people find out that this definition 
ally defines nothing? It 1s truly Gladstonian in its 
ugiveness, Of course we find exactly the same 
fefinition” of variable angular velocity (p. 62), variable 

‘celeration (p. 99), and variable pressure (p. 176). 

In p 26 we have a most confusing exposition of New- 
n’s Second Law, What, forinstance, is the beginner to 
Werstand by this ?—“‘ Since we are dealing with a body 
Motion, it 1s clear that we may consider (1) the weight 
gee body to be constant, and its velocity to vary , (2) 
weight of the body to vary, and its velocity to remain 
@tant.” The discussion of this law seems to show 
B its object 1s entirely misconceived by the author. 
f, while the law aims at giving a complete measure of 
pe, the author merely deduces from z¢ (by reasoning in a 
tle) a definition of momentum, his discussion ending 
: ne words, “ Hence, quantity of motion = (mass) 

pcity 

ain, in p. 28, “the explosive force of powder in a 

Re action, and the momentum generated in the pro- 
pre 18 reaction.” This 1s plainly open to the objection 
mquating force to momentum—a most mischievous 
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bp. 48 the full meaning of the centre of parallel forces 
yao theans brought out, andthe rule for finding its 
me feom a given line is incorrect; “ Multply each 
eo its perpendicular distance from a given line,” 
Fane rule ought to be enunciated with reference to a 
m, and not to a /éxe, and mstead of the unmeaning 
ES distance of a force from the plane” we should say 
Rance of its point of application from the plane.” 
fis gurely incorrect to say, as in p, 61, that “it 1s the 
prsai practice to appropriate the Greek letter @' 
Bra). Ave expressing the unit of angular velocity.” 
pimportant to distinguish, in the mind of the 
in Fovtit eed Peewee: Ta p, ya power is. 
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correctly defined as [time-] rate of doing work; but the 
language immediately following loosens this idea. Thus, 
“the number 33,000 foot-pounds is the uazf of horse- 
power.” There 1s tautology in the expression “ Watt 
estimated that the sustained work of a horse continued 
for one minute would raise 33 000 lbs through one foot in 
one minute.” Again, the term Jower is used in p. 94 to 
designate a force applied to a machine. 

In p. 73 the principle of work as applied to equilibrium 
is thus enunciated: “If a system of bodies be at rest 
under the action of any forces, and be moved a very little, 
no work will be done” It may well be doubted whether 
this enunciation 1s explicit enough to give a useful idea 
of the great statical principle. Indeed, the cases selected 
for illustration bear out in no way the proviso that the 
bodies must “be moved a very little ” 

Passing on to p. 98, we find acceleration of velocity 
discussed, and we have the formal definition: “the unit 
of acceleration adds a velocity of 1 foot in 1 second,” 
which, as the words stand, has absolutely no meaning. 
The beginner ought to be taught that acceleration has a 
double reference to time, and it should never fora moment 
be spoken of otherwise than as “feet per second per 
second,” or “miles per hour per minute,” or by some 
other equivalent phrase In p 102, g 1s spoken of as 
32 2 feet per second 

Finally, in p. 113 the beginner 1s introduced to the 
discussion of a compound pendulum formed by a straight 
uniform bar. Its time of oscillation depends on a radius 
of gyration. What idea 1s our beginner likely to have of 
this? The definition of 4, the radius of gyration of the 
bar 4B about an axis through tts centre of gravity, G 
(p 114), 18 quite erroneous—“ let &* be the sum of the 
squares of the distances of each particle of AB from the 
point G” This sum is, of course, infinite. What 1s 
meant by £7 1s the mec# square of distance from G. But 
clearly such a question 1s wholly unsuited to begmners. 

The book concludes with a large collection of examples, 
taken from the Science Examinations, which will be 
useful to students. GEORGE M. MINCHIN 








OUR BOOK SHELF 


Mémeotre sur les Volumes moléculares des Liguides, avec 
un Avant-propos. By Hermann Kopp. Pp. 47. 
(Heidelberg . C. Winter, 1886.) 


THIS 1s a brochure ne teed of sais a cerns to an 
avant-propos ~ e mg the paper does not appear 
in the Annales de Chemie ef P, agus: and making certain. 
statements relating to M. Berthelot’s recent work, “Les , 
Origines de l'Alchimie,” The remaming part contains a. 
discusston of a paper on molecular wahiaties of liquids 
which appeared in the dasaies. In 1869 Prof. 
published, in successton to hrs “ Geschichte der ; 
a volume of “ Beitrige” to the history, explainiag more’ 
mond the principal epochs in chemical k y more espe. 
cially m relation to alchemy. In 1885 M. Berthelot 4 
lished his work, which had occupied more or jess : 
attention since 1869. Its ge character is 
to the “ Beitrige,” though much les 
ne that no re ee 
: ; 17m 7 States that was vnlwate 
‘exipence of tae Bes mage,” ve ORS: tH 
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, and when we considpr the position which Prof. | natural kind. Of these he aitritvated most ie: : 
ig disuse, sexual selection, -correlated varia 


800 papes 
Kopp Aolds as an historian of chemistry, a position which ation, 
demands that due regard should be paid to his writings, | exposure to uniform conditions of life, To these sapiphen 
The more immediate object of the pamphlet is, how- | C2Us¢8 pei Wagner added sade dest bir para oe 
ever, to reply to the strictures of MM. Bartoh and | Sr ° uabahendrs, he oH agg epee whol ry 
Stracciats on the law of molecular volumes, These gentle- | Tirwir's Yollovers have apveed with’ him in ‘hotdiag” Seis 
men have criticised somewhat severely Kopp’s work in this | theory of natural eae not in itself a sufficient 
department without taking into consideration the obstacles | of the omgin of species, But many of these foltovent 
which, at the time it was carried out (1855) stood in the | from Me Darwis, and also differ among themselves, ancy 
way of accurate and definite investigation. Singularly | proportional part which the principle of natural selection-ds t¢ 
enough, they do not escape the same charge, having them- be considered as having played in the evolution of s Mr 
selves in some cases made use of materitls of an insuffi- | Darwin thought that tn this respect natural selection plays a sion 


cient degree of purity. It is hkewise poimted out that | important part than any other principle [therefore it ie bar 
bay aie la ane : to see how in this respect any of ‘the successors of Darwin 


f bouring under a complete misapprehension of 
the views held by Kopp and the significance of his deduc- | can possibly “have run quite wild from the teaching of the 
tions, nor do they seem to have appreciated the difficulties | master}, while in the opinion 2 many of his followers . 
that surround the estabhshment of a “ physical law” of ati babpevon waa pats as of a value subordinate bag 
neral apphcation G. H. B. others all the writers who have taken the latter viewy 
ge P most clear-headed, as well as the earhest and most 
- Herbert Se He ver - any other ‘an es 
een instant, both im season and out of season, in gi 
LETTERS TO THE EDITOR for the scepticism that is in him = I~ confess, therefore tow 
[The Edstor does not hold himself responsible for opinions ex. | wnderstanding the Duke of Argyll when he says that in the, 
pressed by his correspondents Ne:ther can he undertake to | acticles recently pubhshed by Mr. Spencer ‘‘ we have for 
return, or to correspond touth the writers of, rejected mann- | first time an avowed and definite declaration against some 
scragts. No notice 1s taken of anonymous communications, \ the eine ideas on which the Mechanical Philosophy ‘a 
(The Edstor urgently requests correspondents to heep thar letters | So far as I can see, these two articles convey little monw 
as short as possible The pressure om Ars Space ts so great a reiteration of the characterastically Spencerimn view that: 
thal et 25 empossible otherunse to insure the appearance even | the course of orgamic evolution the processes of “ direct y 
of communications contaimng interesting and novel facts.} | bration” have been of more importance than those of **i 
equilibration ” the first of these terms Mr. Spencer mee 
Organic Evolution use, disuse, and all other causes tending directly to the prox 
ALLUDING to the first instalment of your abstract of my oe ‘aie pba led ee ae ap aay Pstiagan publ 
reoen ‘ 1s ” election. Now, e r. 
By, Paes Paber ou: Poy eiologies) “pelevtion,« “te his ‘* Origin of Species” the main point of difference bets 











Dake of Argyll remarks — : 

“J rejoice that the author has at last discovered that ‘natural | hts wews and those of Mr. Spencer has uniformly cons 

selection has been made to as a theory of the origin of | the estimates which they have formed of rel. 

ies, whereas in point of fact it is nothing of the kind.’ | "portance of these two kinds of equilibration, Sv 

tus has been my contention for many years” (NAIURE, vol | therefore, this cannot be the respect in which it fi 

XXxIV p. 335) that Mr. Spencer has “now for the fisst time al 
eyes and his mouth” Yet, if not, I do not anders 


These words seem to imply that my wews with regard to 
nataral selection have now undergone an important change, and {| S!lusion | The Duke seems to imagine that, su sory; 
ane which brings them into conformity with those that have for | *7other, Mr Spencer has taken a new and important * 
many been contended for by the Duke, It therefore seems | Tepatture” in the course of his speculative thinking, 
desirable to state that such 1s not the case, and as { can only | Whichts “fatal to the adequacy of the Mechanical Philo 
attribute the misunderstanding of so able and friendly areader to | ®8 #ny explanation of organic evolution.” It would beat 
some ambiguity in the condensed abstract of my paper to which | f great interest to me ~and T am sure to many others wh: 
he refers, 1 may invite him to consult the paper rhself where the | read the articles im questton—to be told ta what wt doc 
matter to which he alludes 1» more fully explained He will Spencer has committed himself to ro great a change of 
there find that my views upon the subject of natural selection are and it would certainly be 2 matter of profound astonish 
the same now as they have been during the last fifteen years, all evolutiomsts if Mr. Spencer can be shown to have so 
that in all essential respects they still comcide with those that | 2° nstnuated that his “‘direct equilibration” differs frou 
were held by Mr. Darwin; and that my “additional suggestion | Darwin's netural selection in not belonging to the system 
an the origin of species, although quite independent of natural called Mechanical Philosophy—or that those factors of « 
selection, is in no way opposed to natural selection,” but us to pret a lance ey ly aie sre from 4 
“ : rehed in len better 
be regarded as indicating “a factor supplementary to natural | DOP) lp cuhern om Iessphy of ng 
The state of matters, then, is simply this Mr. Darwinhim- | My oun attitude with regard to all these questions is p 
self has freely acknowledged fhat his theory of natural selection plain and simple. In common with Darwin, Spencer, : 
fs not in steeff « sufficient explanation of the origin of species. | G8) Masorly of evolutionists, I believe that in the ori 
He therefore supplemented the natura) causes which are together coh ed ay caleal Geka vce = =a -_ 
ae sea ais aio id ae ia causes of ages with Mr. Darwin in thinking that of these two sets of ca 
tex of Mr. x e i i 
are ones ecmncthg rel Me ent it, Det | ‘odes eqediralig ” bpre benno ore importa 
mentally erroneous” in that s¢ assumes ‘ variations to arise by accident,” and the geen ) ps a : but 1 differ from 
marély “‘groope under one form of words, highly charged wie rigtaphor, aa | tionists, the Darwinian and Spencerian scl 
pe ofcauses some purely mental, some purely vital, nnd others expressly drawing a marked dutinction between canbes 
ere or mechanical.” This, however, 1s no valid criticiem of the | kind which have operative in the evolution df ad 
hesry, for the firat time did comprine under one geaaral point of view and th hich have in the evolution « 
canes wiich together go to produce the results. In the opinion of the those w been operative ; 
Ske, the weakest meat of the theory consists in its inability to explata | ated, lastly, I claim to have shown that when once this 4 
‘the on the of which : ural selection on 
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has columns for the air-temperature in the shade at the pit- * 
and the weather; while underground, in addition to the gas 
record, the reading of a barometer and thermometer, and quan- 
tity of air passing’at a fixed point some distance in the workings ; 
also, remarks on the variations of the gas and ventilation at 
other than the regular hours. A sheet of close-ruled foolseap, 
arranged as indicated, will contain the data for one month, and, 
as soon as filled up, should be forwarded to me at the Meteoro- 
logical Office, London, S.W. On the back of the first return 
particulars are required of the geographical positon of the 
mine, the name and address of the manager, whether the baro- 
meter is a mercurial or an aneroid, together with the readings 
of the same at the pit-bank at 8 a.m. daily for a week before 
taking it underground, and ‘describing the ag adopted in 
measuring the gas. It must be understood that I am under- 
taking the discussion as my own work, for which the Meteoro- 
logical Council 1s not responsible Hy. HARRIES 
August 16 









lagival atcesity than it has ever occupied before. Far, then, 
joining the ‘f contention ” of my critic in seeking to depose 
prank po gaa theory of the genesis of adaptive structures 
foutincts, I have expressly sought to fortify that theory as a 
eaeaanioal” explanation of these phenomena. Whether or 
YT have. been successful I must leave others to judge, after 
ave done wie the justice to read my original paper. But, 
this ag it may, the ambiguity of that paper must indeed be 

, if st leads any one to suppose that my argument 


br precal the ro) ite of what it 1s intended to be. 


Ross-shire, August 16 GEORGE J. ROMANES 


Meteorology and Colliery Explosions 


TH catastrophe at Woodend Colliery on Fnday last again 
ts attention to the connection generally believed to exist 
explosions of fire-damp and atmospheric changes The 
aeal nature of this connection 1s but hittle, 1f at all, understood 
¥ rom (ime to time observations have been taken with the view 
of throwing some light on the subject, but as the observations in 
one mme were discussed without reference to what may have 
been occurring in other dttricts, the results have not added 
mach to our knowledge Meteorology, however, 1s now suffi- 
ciently advanced to permit the adoption of another and more 
satisfactory method of dealing with the question 
The idea so long prevalent that certain fixed points on the 
barometric scale indicated certain kinds of weather has now 
heen discarded, the examination of synchronous weather charts 
showing conclusively that the weather changes are not so much 
t upon the height of the barometer at any one place as 
upon the relations existing between readings over a tract of 
country ; the direction in which the highest and lowest readings 
lu, and the ‘iifference of pressure (the barometric gradient) 
between neighbouring places—these form the basis of our modern 
weather knowledge Nothing of this kind has hitherto been 
attempted when dealing with observations from collieries, If 
the presence of gas in mines 1s in any way regulated by changes 
of atmospheric pressure, it would be well to see if, like the 
weather, 1t 1s distributed in areas, and whether in these areas 
again some localities would have more gas than others, de- 
pendent more upon the distribution of pressure than upon local 
. With the object of discovering some law or laws 
governing the Naya of gas, I appeal to colliery officials in 
he coal-field in Great Britain and Ireland to supply me with 
adhe few observations detailed below for a pertod of foie months 
w-from September 1 to December 31, the best part of the 
year for such work 
The Meteorological Office Weather Charts issued daily (Sun- 
days included) at 8 a.m and 6 pm. show the distribution of 
pressure, winds, temperature, and weather, To these I propose 
adding the information supphed from mines af the same hours 
Those who capnot arrange for two observations daily, to give 
preference to the morning set The gas observation ing the 
t important, I would be glad if precise information can be 
even. Absolute uniformity cannot be expected, but I would 





Railway Weather Signals 


WirTu reference to the notice given in NATURE, vol, xxxiv. 

347, of the ingenious plan adopted by the Norwegian Meteoro- 
ogical Institute for disseminating its weather reports, it may not 
be known to all of your readers that a similar system of signals 
has been 1n use for some time on the raylroads 1n Ohio, Penn- 
sylvania, and Canada The day signals there consist of sheet- 
iron disks about three feet in diameter, and are displayed on the 
side of baggage-cars The signals are shaped like the sun, a 
crescent, or a star, and differ in colour, being red or blue. The 
red colour refers to the temperature, and the blue to the state of 
the weather, 2s rainfall or snow This system of signals was 
first brought into practical operation by Prof T.C Mendenhall, 
Chief of the Ohio Meteorological Bureau 

A system of night-signals for railways 1s also under trial in 
Pennsylvania: they are in the form of rockets or an exploding 
cartridge, which, when fired, may be seen from six to ten 
miles, CHAs, HARDING 

August 17 





Tornaria and Actinotrocha of the British Coasts 


THREE species of Balanoglossus are known to occur on the 
shores of North-West Europe  Salanoglossus kupfers was taker 
by Willemoes Suhm at Helleback, in the Sound, that is, on the 
coast of Zealand (Zeit. f wiss. Zool. vol xx 1871), Malano- 
glossus saimoness, Giard, and 8, rebinz occur, according to Mr 
Bateson’s Jast paper in the Quarterly Fournal of Micrascoprcal 
Science, at Concarneau, in Fimistére, and I believe also at the 
Channel Islands But no Balanoglossus has yet been found on the 
shores of Britain 1 will therefore be of some interest to Britist 
naturalists to learn that in August 1884 I obtained in the tow 
net a larva which seemed to possess the distinctive characters o 
Tornana 1 had not leisure at the time to study the specime! 
with much attention, but I made a hurned sketch of it, whict 
shows the presence of two parallel longitudmal bands of cili 
anteitorly, and a single transverse band posteriorly. At th 













Megest that, where possible, a disused gallery favourable to the 
meect in view should be ussd, one te the changes in the 
mentity of gas can be stated in yards or feet, thus turning the posterior end 1s @ conical prott berance resembling the adhesiv 
muery into a gas barometer somewhat eimilar to the one at organ described by Bateson in his creeping larva. The positio! 
paham Colliery after the explosion of a few years ago Those | of the mouth was not ascerta'ned, but was probably between thi 
apo have not the facilities for such measurements can stil] give | two anterior bands of cilia. The water vessel and tuft of cili 
Mivable data if they do no more than note the mcrease or | at the apex of the preoral lobe were not observed. This larw 
merease of gas as ‘‘slight,” ‘‘ moderate,” or ‘‘great.” The | may not have been Tornaria, but I think it really was that form 
ypenc ed specimen of the form for recording the observations | and naturalists who are spending an autumn holiday at the sea 
iy Form fer Recording Obse: vations side would probably, xf they undertook the search, succeed 
iS . . Colliery, near finding Balanoglossus m the Ji'toral sands, and its larvee in th 
c Cees shore waters. 
Phorenis 1s also at present, I beheve, excluded from the Brita 
















Top of shaft, | In undergrou 
wor feat above | a. cieaaee” httoral fauna, but 38 certatnly present on our shores, thoug! 
sea-level s» feet below pit-bank no adult specimens have been taken I took large numbers o 








Gas in 
Actinotrocha in the tow-net, close to the shore, in Septembe: 
pons dea 1883, a little to the north of "the mouth of the Crom Firth 














Taempe- e > 2 4 
° Baro: | T Quan- If 1 am mistaken in supposing that adult Phorenis and 
im the {Weather| otter | rate les boca glossus have never been found on the coast of Britain, I shatib 
glad to be corrected, J. T. CUNNINGHAM 
Mock Suns 


As I observe the omission from my letter on the pathelsa | 
mock suns of last month (p. 313) of the diagram which w 
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intended to describe the real phenomena, may I ask to allow 
mea few lines of space for uo folowing — : bs 
The seal stn was surrounded at # short distance by a halo or 
rainbow circle of great beauty, with a mock san of the same 
apparent magnitude and brightness on the and left; and 
hadly formed suns above and below the ring. all of them 
g stightly opalescent. From the two perfected suns pro- 
ceeded cones of intense light, about 3 diameters af the sun in 
length, and with their apices posting east and west. These 
were rather more opalescent than the mock suns from which they 
seemed to o te A second rainbow ring at a considerable 
distance outside of these extended to the zenith The period of 
test beauty and brightness, when they were as mchin colour- 
ing as a real rainbow, lasted about § minutes. 
watch the whole of the phenomena fro 
6 o'clock 


Jasper Road, Upper Norwood 





I was able to 
m a little after 4 to nearly 
Ropert H F Rippon 





PHYSIOLOGICAL SELECTION AN ADDI- 
TIONAL SUGGESTIUN ON THE ORIGIN OF 
SPECIES} 

IIT. 

ARGUMENT from the Prevention of Intercrossing.— 
his argument is the same from whatever cause the 
rprevention of intercrossing may arise Where intercrossing 
is prevented by geographical barriers or by migration, it Is 
more easy to prove the evolution of new species as a con- 
sequence than it is when intercrossing 1s prevented by 
physiological barners, for in the latter case the older 
and the newer forms will probably continuc to occupy the 
same area, and then there will be no independent evidence 
to show that the severance between them was due to 
the prevention of intercrossing Nevertheless, all the 
evidence I have of the large part that geographical 
barriers have played in the evoluuon of species by pre- 
wenting intercrossmg with parent forms goes to show the 
robable importance of phy stological barriers w hen acting 
nthe sameway Henceit will be better to postpone this 
fine of argument in favour of physiological selection until 
the appearance of mv next paper, where I shall hope to 
show, from evidence furnished by the geographical distri- 
‘bution of species, how predominant a part the prevention 
of sntercrossing has played in the evolution of species 
Here, therefore, I will merely remark that wherever inter- 
crossing with parent forms 1s prevented, in the proportion 
that 1t is prevented a better opportunity 1s given to 
natural selection for seizing upon any benefictal varia- 
tiong that may happen to arise. On this account physio- 
logical selection probably Jends :mportant aid to natural 
selection, thus becoming indirectly instrumental im the 

evolution of useful as well as of useless structures. 

There 15 also another respzct in which these two kinds 
of sefection probably co-operate For Mr Darwin shows 
that “it would be clearly advantageous to two varieties, 
or incipient species, if they could be hept from blending, 
oh the same principle that, when man 1s selecting at the 
same time two varieties, it is necessary that he should 
keep them separate.” But he A penne to show that this 
advantage cannot be conferred by natural selection, and 
hence that the sterility which is so generally character- 
istec of species cannot be attributed to this agency. | We 
have, however, just seen that this sterihty is ma likeli- 
hood due to physiological selection, an therefore, if it 
betrue, as Mr. Darwin thought, that “it would profit an 
a ia pine if 1t were rendered in some slight degree 
8 with its parent form,” physiological selection and 
natural selection may mutually assist one another. For, 
a@ h the benefit of this sterility could not have been 
initially conferred by natural selection, yet when it once 
ariags from an independent variation in the reproductive 

stem, there is no reason why it should not forthwith be 
avoured by natural selection, just as is the case with 


advantageous variations in general 


* 4 aad before the Lsanesn Suclety on May 6, by 
ont Samnenen A, LLD. F.R.S. &c. Contlumed {rons p. pa 
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Feeli - difficulty was pamented te dis 
theory in of species by the searitity: : 
species, Mr. Darwin was extremely anxiows to fnd same 
way in which nataral selection might be seen to 
brought niger this ress = it occurred to him: 

is result was pro nothing more than the neceagiry. 
expression of a narticalar kind of variation on the pacbot 
the reproductive system, I cannot dowbt ea a 

to have ‘ 


how 


have felt the theory of natural selection 
iat of ye of aay apron is mre 
rgument fram the Lnutilily of Specifie Different 
After what has already been ck’ fal gte Paha beh 1. 
here only deal with one question, namely, Why is it 
apparently useless structures occur in such 
among species, in much less profusion among genera, and 
scarcely at all among families, orders, and classes? Tt 
may be answered that the points wherein ies differ 
from species are usually pomts of smaller detail than 
those which distinemsh genera. families. &c.. and thus 


ural selection, 1t may be urged, 
1s better able than 1s the naturalist to diagnose utihty. 
But here again we have a most unwarranted appeal to the 
argument from ignorance , whereas, according to my view, 
it is quite intelligible that when a varietal form 1s differ- 
entiated from its parent form by the bar of sterility, isola- 
tion, or migration, any httle meaningless pecularities of 
structure (or of imstinct!) should at first be allowed to 
arise, but should eventually be ehminated as so much 
surplusage in the struggle for existence, by economy of 
growth, or even by independent variation when undirected 
{by natural selection t sbeeget or less time would in 
different cases be required to effect this reduction, and 
thus we can understand why they are sometnnes allowed 
‘ to persist into genera, but rarely into families. 
Again, if apparently useless specific characters (whether 
ese ve new structures or modifications of old ones, 
shght changes in form, colour, and so forth) are thus 
regarded as really useless, we should expect that they 
ought to be of a kind which do not impose much physio- 
logical tan upon the organism, since otherwise natural 
selection would not have allowed them to become so 
much as specific characters Well, I have applied this 
test, and find it 1s a most general rule that specific 
characters the utility of which cannot be perceived ae 
such as do not impose any considerable demand for 
nourishment. either on account of ther small mse or 
of their organically inexpensive material, they do not im- 
pose much tax upon the organism. Now it 16 obvious 
that there can be no connection between utility as dis- 
guised and smallness of size or tnexpensiveness 
material , while it 1s no less obvious that is a clove 
ronnection between these things and a real inutility, 
Lastly, our domesticated varieties (occasionally exhibit 
well-marked and more or less constant characters of a 
useless kind. Here there can scarcely be any 
about the genumeness of the inutility, seeing 
characters have arisen only under domestication, or in 
the absence of any oy 7 for existence, Yet these 
structures are sometimes of the most curious and complex 
morphology—even more so than innumerable apparently 
useless structures 1h the case of natural species: 
Argument from Drvergence of Character.—Any theory 
of the origin of species in the way of must be 
prepared with an answer to the question, Whe bare 
species multiplied? Why have they not sit 
transmuted in linear series instead of ras _ 
branches? This question Mr. Darwin seeks to 
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Wipmn the single cireumistance that the more diversified 
re ‘from any one species become in struc- 
fer, wonatitutton, and bebits, by so much will they be 

aasbled to seire on many and widely diversified 

ue ‘ix the economy of nature, and so be enabled to 
Poswese tt numbers.” ee segs Erocects to oseat this 
ptinei means of a diagram, showing the hypo- 

aeeeteal Pc Boosie of character undergone by the de- 
wteeddants of seven species. Thus, he attributes divergence 

character exclusively to the influence of natural selec- 
tion. 


Now, this argument appears to me unassailable in all 
gave one particular; but this is a most important parti- 
enlar: the argument wholly ignores the effect of inter- 
ctossing with parent forms Granting to the argument 
that inmtercrossing with parent forms 1s prohibited, and 
nothing can be more satisfactory. The argument, how- 
ever, sets out with showing that it 1s in limited areas, or 
in areas already overstocked with the specific forms in 
> baad that the advantages to be derived from diversi- 

ation will be most pronounced Or,in Mr Darwin’s 
words, it 1s where they “jostle each other most closely” 
that natural selection will set a premium upon any 
members of the species which may depart from the 
common ty Now, inasmuch as this jostling or over- 
crowding of individuals 1s a needful condition to the 
agency of natural selection in the way of diversifying 
character, must we not feel that the general difficulty 
from aintercrossing previously considered 1s here pre- 
sented in a special and aggravated form? At all events, 
I know that, after having duly and impartially considered 
the matter, to me it does appear that, unless the swamping 
effects of intercrossing with the parent form on an over- 
erowded area 1s in some way prevented to begin with, 
natural selection could never have any material supplied by 
which to goon with Let it be observed that I regard 
Mr. Darwin’s argument as perfectly sound where 1t treats 
of the divergence of species from one another—ze¢ of the 
rise of genera, families, &c ; for then physiological barriers 
are present to prevent intercrossing But in applying 
the argument to explam the divergence of zadizuduals 
mto varietres 1t seems to me that here, more than any- 
where else, he has lost sight of the formidable difficulty in 
b beat For in this particular case so formidable does 

difficulty seem to me, that I cannot believe natural 
election alone could produce any divergence of character 

o jong as all the individuals on an overcrowded area 

ccupy that area together Yet if any of them quit that 

rea, and so escape from the unifying influence of free 
atercrossing, these individuals also escape from the con- 
ations which Mr. Darwin names as those that are needed 

'y natural selection in order to produce divergence. 

‘ore tt appears to me that, under the circumstances 
upposed, natural selection alone could not produce 
ivergence ; the most 1t could do would be to change the 
rhole ic type im some one direction (the needful 
ariations in that one direction being caused by some 

eneral change of food, climate, habit, &c., affecting a 

umber of individuals simultaneously), and thus induce 

‘ansmutation of species in a Imnear series—each succeed- 

1g meniber of which might supplant its parent form. 

lwt, in order to secure diversity, multiplication, or rami- 
cation of einen 1% appears to me obvious that the 

Himary condition required is that of preventing inter- 

(essing with parent farms at the origin of each branch— 

ihether the prevention be from the first absolute, or only 

arial. And, after all that has been previously said, it 15 

sedless agam to show that the principles of physiological 

Hection are at once the only principles which are 

kely to be efficient, and the principles which are fully 

le of doing all that 1s required. For species, as they 

stand, i prove the fact of ramification ; 
hit appears to me no tess unquestionable that ramifi- 
a # Origin of Species,” -p. By. 
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cation, as often as it has occurred, can only havé been 
permitted to occur by the absence of imtercrossiny with 
parem forms. But apart from geographical baeriers 
(which, accordmg to Mr Darwin’s argument, would be 
inimical to the divergence of character by natural selec- 
tron), the ramification can only take place as a comee- 
quence of physiological selection, or as a consequence of 
some change in the reproductive system which preveats 
mtercrossmg with unchanged (or differently onsen) 
compatriots, But when once this condition 1s supplied by 
phystological selection, I have no doubt that divergesce 
of character may then be promoted by natural selection, 
in the way that 1s explained by Mr. Darwin. 

From which 1t will be seen that the theory of physiological 
selection has this advantage over the theory of natural selec- 
tion in the way of explaming what Mr. Darwin calls diversi- 
fication of character, or what I have called the ramification 
of species, This diversification or ramificanon has refer- 
ence chiefly to the secondary specific distinctions, which, 
as we have seen, the theory of natural selection supposes 
to be the first changes that occur, and, by ther accnr- 
rence, to induce the primary distinction of sterihty. My 
theory, on the other hand, inverts this order, and es 
the primary distinction to be hkewise (in most cases) the 
primordial distinction. Now, the advantages thus gai 
are twofold In the first place, as just shown, we are able 
to release the principle of natural selection from what 
appears to me the otherwise hopeless difficulty of effect- 
ing diversification of character on an overcrowded area 
with nothing to prevent free mtercrossing And, in the 
next place, as we can now see, we are able to find an 
additional reason for the diversification of character, over 
and above the one that ts relied upon by Mr Darwin. 
For, by regarding the primary distinction of stenlity as 
hkewise the primordial distmction, we are able to apply 
to an incipient variety, inhabiting even an overcrow 
area, the same principles which are known to lead to 
diversification by geographical barriers or by migration, 
as previously explained. In other words, 1f once we 
regard the primary distinction of sterihty as also the 
initial distinction, instead of the incidental result of 
secondary distinctions, Mr. Darwin’s argument touching 
the causes of diversification 1s not merely saved; it is 
notably extended by the addition of an independent prin- 
ciple, which, as we know from other evidence, 1s a principle 
of high importance in this respect. 

Argument from Geographical Distribution.—The body 
of evidence under this head 1s too large to be piven in 
an abstract, but the following are some of the clnef 
points. 

Mr Darwin took a great deal of trouble to collect 
evidence on the two following facts, namely, (1) that 
“species of the larger genera in each country vary more 
frequently than the species of smaller genera”; and (2) 
that “many of the species included within the larger 
genera resemble varieties in being very closely, but un- 
equally, related to each other.” By larger genera he 
means genera containing many species, and he accounts 
for these general facts by the principle “that where many 
species of a genus have een for , On an average many 
are stil forming.” But how forming? If we say by 
natural selection alone, we should expect to fad the 
multtudinous species differing from one another in 
respect of features presentmg utilitarian significance ; 
yet this 1s precisely what we do not find. For Mr. Dav- 
win’s argument here consists in showing that “1m I 
genera the amount of difference between the species 
often exceedingly small, so that mn this respect the 
of the pied genera resemble varieties more than jo the 
species of the smaller genera.” Therefore the argument, 
while undoubtedly a very forable one in favour of the 
fact of evolution, appears to me scarcely consistent with 
the theory of saferai selection, On the other band, the 
argument tells strongly (chough unconsciously) in favour 
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of physiological selection. For, the | a genus, or 
the greater number of species it contains, the greater 
mast de the opportunity afforded for the occurrence of 
that cular kind of variation on which the principle of 
physiological selection depends. All the species of a 
genus may be regarded as so many varieties which have 
already been separated from one another physiologically. 
therefore each of them may now constitute a new starting- 

int for a further and simular separation—particularly as, 
in virtue of their previous segregation, many of them are 
now exposed to different Sondirione of hfe. Thus, it 
seems to me, we can well understand why it 1s that genera 
already rich in species tend to grow still ncher, while 
such 1s not the case in so great a degree with genera that 
are poor in species. Moreover, we can well understand 
that, multiplication of species being in the first instance 
determined by changes in the reproductive system alone, 
wherever a large number of new species are being turned 
out, the secondary differences between them should be 
“often exceedingly small"—a general correlation which, 
so far as I can see, we are not able to understand on the 
theory of natural selection. 

Another general fact mentioned by Darwin, and now 
well recognised by all naturahsts, 1s that closely allied 
species, or species differing from one another in trivial 
details, usually occupy contiguous areas ; or, conversely 
stated, that contiguity of geographical position 1s favour- 
able to the appearance of species closely allied to one 
another Of course this fact speaks in favour of evolu- 
tion ; but where the question is as to method, I confess 
that the theory of natural selection appears to me wholly 
irrelevant For,1in most of the numberless cases to which 
I allude, the points of minute detail wherein the allied 
species differ in respect of secondary distinctions, are 
pomts which present no utihtarian significance And, 
as previously argued, it is umpossible to believe that 
there can be any genera! or constant correlation between 
disguised utility and imsignificance of secondary dis- 
tinction. 

Now the large body of facts to which I here allude, 
but which I have not space to detail, appears to me to 
constitute perbaps the strongest of all my arguments in 
favour of physiological sclection, Take, for instance, a 
large continental area, and follow across it a chain of 
species, each link of which differs from those on either 
side of it by the most minute and trivial distinctions of a 
secondary Kind ; but all the hnks of which differ from one 
another in respect of their reproductive systems, so that 
no one member of the series is perfectly fertile with any 
ether member Can it be supposed that in every case 
this constant primary distinction has been superinduced 
by the trivial secondary distinctions, distributed as they 
are over different parts of all these kindred organisms, 
and yet nowhere presenting any but the most trifling 
amount of morphological change? Or, even if we were 
to suppose this, we have still to meet the question, How 
were all these trifling changes produced in the face of 
free intercrossing on the continental area ? Certainly not 
by natural selection, seeing that they are all useless to the 
species presenting them. Let it then be by changes in 

pepnaitions of hfe, whether of food, of climate, or of 
anything else. I can conceive of no other alternative 
Yet, if we accept this alternative, we are but espousing— 
in a disguised and roundabout way, to be sure—the theory 
of physiological selection. For we are thus but hypothetic- 
ally assigning the causes which have induced the primary 
distinction in each case, or the causes winch have ied to 
the mutual sterility. For my own part, I beheve that the 
assignation would be, in the great majority of such cases, 
iacorrect. That 1s to say, J] do not beheve that in the 
great majority of such cases the trivial sec distinc- 
4ions-—however these were caused—can have had any- 
thing to do with the great primary distinction. What 1 
Selieve is that all the clusely-allied species inhabiting our 


supposed continent, and differing from one, another ia, 4 
many points of minute detail, are but rpg oe me 
one particular kind of variation having taken dat 
reproductive systems of their ancestors, ich, J 
often as it did take place, necessarily gave birth to 
species. The primary distinction thus became the 

stant distinction, simply because it was in virtue af. 
distinction—or in virtue of the variation which ‘ 
originated this distinction—that the species 

species; and the secondary distinctions thus 
multitudinous, mmute, and unmeaning, simply 

they were of later origin, the result of spontaneous vz 
bility, unchecked by intercrossing with the parent fo: 

and, on account of their trivial (2.2. yeep ea ae 
less} nature, unchecked also by natural selection, economy | 
of growth, or any other principle which might have -~** 
vented spontaneous variability of any other kind. 

There are many other general facts relating to geogra-| 
phical distribution which lend the strongest countenance” 
to the theory of physiological selection—in particul-~ 
may mention the difficulty which Mr Darwin expene 
in accounting for the absence or ranty of transits 
varieties between species inhabiting contiguous areas ( 
ct., p 134), which 1s just what might have been expec 
on my theory—but it 1s time that this abstract should®; 
draw to a close ‘ 

Relations between the Theortes of Natural Selection and 
Phystological Selectzon.—The two theories resemble one 
another in the kind of evidence by which they are each 
supported For in neither case 19 this evidence that of 
direct observation of the transmutation of species under 
the influence of the agency supposed the evidence in 
each case consists in first proving the facts on which the 
principle depends, and then showing that the phenomena 
of organic nature are such as they ought to be if the 
principle in question has had any large share in their 
production But the two theories differ in that while 
natural selection 1s a theory of the origin of genera, fami 
hes, orders, and classes even morc than it 1s of the ongin 
of species , the theory of physiological velection 1s almost 
exclusively a theory of the origin of species. Again, the 
latter theory differs from the former in that the vanations 
on the occurrence of which it depends are vanations of 
a comparatively unuseful, or non-adaptive, kind. Never- 
theless, physiological selection must be quite as vigilant 
as natural selection, and it seizes upon the comparatively 
unuseful variation of sterility with even more certainty than 
natural selection can seize upon any useful variation, Lastly, 
as will have been gathered from the foregoing abstract, the 
two theories are 1n no way opposed to one another. the 
are, in fact, complementary, and the principles with whic 
they have to deal co-operative For, on the one ha 
without the assistance of physiological selection, natu 
selection would, I believe, be all but overcome by the 
adverse influences of free intercrossing—influences al: 
the more potent under the very conditions which are 
required for the multiplication of species by divergence 
character. On the other hand, without natural selection 
physiological selection would be powerless to create an) 
differences of specific type other than those of mutaa 
sterihty and trivial details of structure, form, or colour~ 
differences wholly without meaning from a utili 
point of view. But in their combination these twe 
principles appear to me able to accomplish what neithe 
can cgi atone ey a full and satisfactor 
explanation of the origin of species. 

Ponctusion—tt has not been possible to do justice to 
the theory of physiological selection within the Umits of this 
abstract. But ee eo has been said ta shew 
that paaly isa ~~ en hac in ts i 
by regarding mutually as 7 
tion in reproductive systems, we are at work, ae 6 
on the foundation of the matter; ~~" «+ 


able to explain a nvmber 
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‘of tn ined by any previous theory. It only 
ahi me if true, the present theory ought to 
verification, Let well-marked natural 
plants growing on the same area be system- 
‘tested with regard to their relative degrees of 
‘¥, first within themselves, and next towards one 
: let these experiments be made in successive 
aver a number of natural varieties, by carefully- 
_ edtiideted artificial fertilisation, and by counting the 
atéede and tabulating the results. In this way experi- 
mental evidence would probably be obtained of degrees 
of-sterility between even slight though constant varieties 
ing on the same areas; and, 1f so, such evidence 
would serve as further proof of the present theory. But 
experiments of this kind, in order to be satisfactory, 
ought to be conducted by a number of observers in 
different geographical areas , and my object in publishing 
so lengthy an abstract of my views in this periodical is 
that of inducing naturalists in other parts of the world to 
co-operate with me in carrying out this research The 
paper itself, which furnishes fuller particulars as to the 
way in which such experiments should be carried out, 1s 
published in a separate form by the L.nnean Society 
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THE WOODEND COLLIERY EXPLOSION 


Qu Sercuse Saccuse wii occur to the minds of many 
who have followed the details of the disastrous 
explosion which took place at Woodend or Bedford 
Colliery on Friday last. We read in the Zzmes of the 
16th inst.:—“ The Four-foot or Crombonke Mine 1s a 
very dusty one, and it 1s considered that at the Woodend 
pit the dust has increased the extent of the damage ” 
‘But to water the mine, as suggested by the Commission, 
would here be a very difficult operation, because the floor 
of the mine consists of a species of fire-clay which, as it 
absorbs the water, causes a lifting of the ground, and so 
revents mining operations being conducted ” Inasmuch, 
owever, as the floor of perhaps ninety-nine out of every 
hundred mines consists of the same kind of matezial, the 
same argument against watering would hold equally good 
in most cases, and, if it 1s allowed to pass, this recom- 
mendation of the Commissioners 1s hkely to come to 
nothing. It has been pointed out more than once in 
NATURE that the amount of water required to lay the 
dust is very small—far less than would be necessary to 
materially affect the floor of a mine in the manner sug- 
gested, and it would perhaps be wiser to try the effect in 
the first place and judge by results rather than to meet the 
proposition with a simple non possuncus. We speak thus 
plainly here, because many of the witnesses who gave evi- 
dence before the Commissioners brought forward the very 
#aine argument with the same degree of plaustbility,and we 
have reason to believe without having put the matter to a 
shag test. Many of those who now water regularly, 
or the express purpose of laying the dust on floors con- 
sisting of fire-clay, admit that the water produces no 
i sama difference when properly and carefully distri- 
t 
‘The bursting of the gauze of a safety-lamp, described 
by one of the survivors, 1s so contrary to all reason and 
‘ ience that it cannot be accepted as an explanation 
éfthe origin of the explosion. Hundreds, if not thousands, 
‘Of ‘safety lamps are placed in explosive gas every day 
. when the mines are being tested for the presence of fire- 
damp, and yet no parallel case has ever been recorded 
Under these circumstances we prefer to attribute it to 
‘ome other still unknown cause. We have yet to learn 
#etrether shots were fired in the mine, and if so we have 
_ grobably not far to look for the explanation. 
Lap to the present all we know with certainty is that 
that 


Seed very little gas, that it was dry and 






the explosion was violent but not univer- 
be most interesting, as well as instructive, 


tag amet LATIN RE 
to ascertain whether any natural local dampness curtadied 
ts extent ; but as this 1s a feature that has not hitherto’ 
attracted or received much attention, we are not sanguine: 


that it will be carefully inquired into in the present case. 
We shall, however, watch the future course of the inquiry 





and perhaps again comment upon it for the benefit of our 
readers. W. G. 


ON THE DIFFERENTIAL EQUATION T0 A 
CURVE OF ANY ORDER 
ft Ns Mr Samuel Roberts (see Reprint of Zducatéional 
Times, vol, x. p 47) 1s due the credit of having 
been the first to show that a direct method of elimination 
properly conducted leads to the differential equation for 
acubic curve but he has not attempted to obtain the 
general formula for a curve of any order. By aid of a 
very simple idea explained in a paper intended to ie 
in the Comptes rendus of the Institute, I find without 
calculation the general form of this equation. The 
eft-hand member of it may be conveniently termed 
the differential crzferzon to the curve One single matrix 
will then serve to express the criteria for all curves 
whose order does not exceed any prescribed nuinber. 
For instance, suppose we wish to have the criteria for the 


orders 1, 2, 3,4 — 
et mt be used in general to denote the coefficient of 


An in ( T of tT uty _!I a Be . oe 
127 Teg eae 

Write down the matrix— 
20 31 32 41 42 #43 «§1 =%§2 53 5% 
4% 42 5 52 53 61 62 63 64 
4t 51 52 61 62 63 71 72 73 74 
5t €r 62 Fr 72 73 St 82 83 84 
6: 971 72 8: 82 83 #91 O92 OF 94 
mc Sr 82 gr 9°2 93 IO'r 102 10°3 104 
$i g1 9 OL 102 103 TEE IN'2 W533 1G 
Qt TOL O22 Ik FEZ FEZ U2 12°2 12°39 124 
1Or WET i2 I2E 12°2 123 3X 13°2 33°73 13% 
IEE 121 422 31313 132 3133 141 142 143 144 
The determinant of the entire matrix, which 1s of the 
tenth order, 1s the criterion for a quartic curve. The 


determinant of the minor of the sixth order, comprised 
within the first six lines and columns is the critenon for 
acubic The determinant of the third order, comprised 
within the first three hnes and columns (subject to a 
remark about to be made) will furnish the criterion for a 
conic, and the apex of the matrix ts the criterion for 
the straight line By adding on five more hnes and 
columns, according to an obvious law, the matnx may be 
extended so as to give the criterion for a quintic; then 
six more lines and columns a sextic, and so on as far 
as may be required 

The remark to be made concerning the determinant of 
the third order referred to 1s that it contains the irrelevant 


factor 2 1, #.¢. , so that the criterion for a conic (Monge’s) 


is this determinant divested of such factor. It 18 cerfasn 
that the next determinant ts indecomposable, and is 
therefore the criterion for a cubic. There is no reason 
that 1 know of to suppose that any other determinant 
except that one which corresponds to the conic, 1s decom- 
posable into factors If this is made out, then, observing 
that the single term which is the critenon for the right. 
line 1s indetomposable, we have another example of w 
may be called, in Babbage’s words, a miraculous excep- 
tion to a general law. 
A well-known simular case of such miraculous excep- 
tion I had occasion many years.ago to notice in connec- 
see = the critena for ae the number of 
and imaginary roots in an ical equation. 
Sach criteria may, with one single exception, be expressed 
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‘means of invariants.” The case of exception is the 
tic equation, for which it is impossible to 
assign an invariantive criterign that shal} serve to dis- 
—- ‘between the case of all the roots being real and 


It is proper to notice that it follows, from the definition 
of the symbol yw, that its value is zero whenever #7 15 
Sees than 24, Thus, in the matrix written out above, the 
symabals 3'2, 4°3, 5 3, 5°46 4,7 4 may be replaced by zeros. 

The above general result for a curve of any order is 
actually obtained by a far less expenditure of thought 
asd labour than was employed by Monge, Halphen, and 
othera to obtain it for the triflmg case of a comic. I touch 
a verset spring, and the doors of the cabinet fly wide 


J. J. SYLVESTER 
New College, Oxford, August 6 





CAPILLARY ATTRACTION? 
tl. 


N these other di s, however (Figs. 13 to 28), we 


have certain portions of the curves taken to represent 
real capillary surfaces shown m section. In Fig 13a solid 
sitions in contact with 


sphere is shown in four different 
a mercury surface, and again, in Fig 14 we havea section 
of the form assumed by mercury resting in a circular V- 
groove. Figs. 15 to 28 show water-surfaces under different 
eonditions as to capillanty, the scale of the drawings 
for each set of figures 1s shown by a line the length of 





Fic 13.—Mercury mn contact with solid spheres (say of glass) 


which represents one centimetre ; the dotted horizontal 
Imes indicate the postions of the free water-level. The 
drawings are sufhciently explicit to require no further 
reference here save the remark that wa/er is represented 
by the hghter shading, and so/7d by the darker. 

We have been thinking of our pieces of rigidified 
water as becoming suddenly liquified, and conceiving 
them inclosed within ideal contractile films, I have here 
an arrangement by which 1 can exhibit on an enlarged 





Fie. 14 ~—Sectional wew of c.rcular V-groove conta ning mercury 


‘scale 2 pendant drep, meclosed not in an zda/ film, but in 
a veal Fim ise 


of thin sheet india-rubber. The apparatus 


which you see here suspended from the roof is a stout 
metal ting of 60 cextimetres diameter, with its aperture 
by @ sheet of mdia-rubber tied to tt all round, 

uniformly sn all directions, and as tightly as 


3 Adopting the convention for degree and weight of a differential coefi- 
cleat vaval in the theory of procaats the d , weigh of different. 
erhesicn of the wth onder will be easily found to be— ae = 
S-WE@ UES On~ TNE L +8 
s 
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could be done without spacial-apparatus dor stratghing jt 
and binding it to the ‘ig when reitued, ees = 
1 now pour in water, and we find the flexible bottign — 
assuming very much the same shape as the drep witich 
you saw hanging from my finger after it had been, j 
into and removed from the vessel of water (see Fig, : 








Fics rg-21 —Water in glass tubes, the interail dianeter of which may be. 


found from Fig 22, wuch represents a length of one centimetre. 


I continue to pour in more water, and the form 
changes gradually and slowly, presersing meanwhile the 
general form of a drop such as 13 shown an Fig. 15, 
until, when a certain quantity of water has bt 
poured in, a sudden chan,e ta\es plice The sud- 






Fia. 2y~-Water resting in the spate between a solid cylinder and a ton 
' osntr.c hallow cylinder, 


corresponds to the breaking away of: 7 
real drop of water from, for example, the mages ae" 
tea-urn, when ‘the pre se is so nearly closed that. 

‘place. or ‘to Oe 


slow ping takes 
mie tog, rage 


den change 


cel medtbin aie mney 
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t dia-eubber 14 stretched The tension of the real I now put this srphon into action, gradually drawing off 
Pr the surface of 2 drop of water remains constant, | some of ihe: water, and we find diedtcoarad y dimanishes 
hewever much the surface 1s stretched, and therefore the | until a sudden change again occurs and it assumes the 
drop bveaka away wnstantly when enough of water has | form we observed (Fig 16) when I firot poured in the water 
heen sup from above to feed the at to the greatest | I instantly stop the actron of the siphon, and we now fine 
ddlume can hang from the paiticular size of tube | that the great drop has two pos forms of stable equs 
which 18 used hbrium, with an unstable form intermediate between them. 

















Fic 24 —Water rest ng 1 twocoax I cylinders scale mrepresented by F g 28 


Here 1s an experimental proof of this statement. With have it again performing small vibrations abomt thn 
the drop in tts higher stable form 1 cause it to vibrate so as | form 
alternately to decre ise ind increise che axial length ind rhe two positions of stable equilibrium, and the one o 
you see thit when the vibrations ire such as to cause the | unstable intermediate between them, 18 a curious pecu 
increase of lenzth to reich a certain limit there 19 a hiarty of the hydrostatic problem presented by th 
sudden chinge to the lose: stible form and we may w iter supported by india rubber in the manner of th 
, experiment 

have here a simple arrangement of apparatus (Figs 
29 and 30) by which, with proper optical aids, such as . 
cithetometer and a microscope, we can make the neces 
sary measurements on real drops of water or other liquic 
for the purpose of as the values of the ca : 
constants For stability the drop hanging from the ope 
tube should be just less than a hemisphere, but for con 
venience it 18 shown, a3 1n the enlarged drawing of th 
nozzle (Fig 30), exactly hemsphercal, By means of th 
siphon the difference of levels, 2, between the free 
surface of the witer in the vessel to which the nozzle 1 
attached, and the lowest point im the drop hanging from 
the nozzle, may be caret and corresponding measure: 
ments taken of # and of r, the radius of curvature of thi 
now leave the mass performing small vibrations about drop atits lowest point This measurement of the curva: 
thit lower form I now increase these small vibrations tute of the drop is easily maae with somewhat clos 
and we see that, whenever, in one of the upward (increas accuracy, by known microscopic methods ‘The surface. 
ang) vibrations, the contraction of axial length 1caches the tension T of the hquid 1s calculated from the radius, r 
limit already referred to, there 1» again a sudden change ind the observe ditference of levels, 4, as follows — 
which I promote bv gently lifting with my hands 2T 
and the mass assumes the higher stable form, ind we goin A 











Fie 26 
Bias a5 and 26 —Water rest ng tn | ollow cyl ndeis (tubes) scale 1s represented hy F g 28 


for example, tf the liquid taken be water, with 2 free contact with each other Thus we may place on the 

surface tension of 75 muligrammes per centimetre, ind , surface of a thin layer of water, wetting uniformly the 

Pe O§ Con, 428 equal to 3 centimetres surface of a glass plate or tray, a drop of alcohol or ether 
neat experments may be devised to illustrate the and so cause the surface tenston of the lad 


+ 
to 
surface tenston when two liquids, of which the become smaller m the region covered by the or 
2 fae sre pideh arfferant ere hrancht intn ath r Or the cheap he 4 from 4 0 e-feo.layer of atone 
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hol largely diluted with water we may arrange to with- 
draw pari of the alcohol at ene particular place by 
promoting its rapid evaporatton, and thereby increase 
the surface-tension of the hquid layer im that region by 
pierce ee percentage of alcohol which it contains 
In this shallow tray, the bottom of which 1s of ground 
glass resting on white paper, so as to make the pheno- 
mena to be exhibited more easily visible, there 1s a 
thin layer of water coloured deep blue with anihne 
now, when I place on the water-surface a small quan 
tity of alcohol from this fine pipette, observe the effect 
of bringing the alcohol-surface, with a surface-tension 
of only 255 dynes per lineal centimetre, into contact 
with the water surface, which has a tension of 75 dynes 
per lineal centimetre See how the water pulls back, 
as it were, all round the alcohol, forming a circular nore 
surrounding a hollow, or small crater, which gradually 





Fre 27 ~~Section of the air bubble ina level tube filled with water and bent 
20 apr its axis is part of a circle of large radius scale 1s represented 10 


Pig x 


widens and deepens until the glass plate 18 actually Jaid 
bare in the centre, and the hquid 1s heaped up in 2 
errcular ndge around it Similarly when I paint witha 
brush a streak of alcohol across the tray, we find the 
water drawing bach on each side from the portion 
of the tray touched with the brush Now, when I inchne 
the glass tray, it 15 most interesting to observe how the 
coloured water with its slight admixture of alcohol flows 
down the inchne—first in isolated drops, afterwards 
joming together nto aarrow continuous strevms 
These and other well known phenomem, including that 
interesting one, “tears of strong wine,” were descnbed 
and explained in a paper “On Certain Curious Motions 
Observable on the Surfaces of Wine and other Alcoholic 
Liquors,” by my brother, Prof James Thomson, read 
e Section A of the British Association at the Glagow 
meeting of 1855 


(peeps steerer cree REISE ETAT 
Fic 28 ~Represents a length of one centimetre for Figs 24 to 27 


I find that a solution containing about 25 per cent of 
alcoho! shows the “tears” readily and well, but that they 
cannot at all be produced :f the percentage of alcohol 
1s considerably smaller or considerably greater than 25 
In two of those bottles the coloured solution contains 
respectively 1 per cent and 90 per cent of alcohol, and 
in them you see it 3s impossible to uce the “tears” ; 
but when I take this third bottle, in which the coloured 
hquid contains 25 per cent of alcohol, and operate 
upon it, you s¢e—there—the “tears” bag de to form 
at once. I first incline and rotate the bottle so as 
to wet its mner surface with the hguid, and then, 
leaving it quite still, I remove the stopper, and with- 
draw by means of this paper tube the mixture of air and 

from the bottle and allow fresh air to 


vapour 
}tsplace. In this way J promote the evaporation of 
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alcohol from all liquid surfaces withm the 

where the liquid is m the form of a thin P sagan 

speedily loses a great part of its alcohol Hence +h# 
surface tension of the thin film of liquid on the ’ 

wall of the bottle comes to have a greater and 

value than the surface-tensian of the mass of Vig... . 
bottom, and where these two liquid surfaces, h_ 
different surface-tensions, come t er we have 
phenomena of “tears ” There, as J] hastin the _._____ 
tion, you see the horizontal ring rising up the side of the 
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bottle, and afterwards collecting mto drops which slip 
do > the side and give a fringe hke appearance to the 
space ‘rough which the rising ring has passed. 

[hese phenomena may also be observed by using, tn- 
stead of alcohol, ether, which has a surface-tension equal 
to about three-fourths of that of alcohol In using ether, 
however, this very curious effect may be seen! 1 dip the 
brush into the ether, and hold it near to but not touching 
the waiter surface Now | see a hollow formed, which 
becomes more or less deep according as the brush 15 
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nearer to or farther from the normal water surface, and it 
follows the brush about as ] move it so. 

Here 1s an experiment showing the effect of . 
surface tension Over a portion of this tin plate t 
a thin layer of resin I lay the tin plate on ~ 
co cylinder, and we at once see the fluid 
ing. back from the portion of the tm _. ~~ 
the end of the bested copper cyhnder, 


MATURE 


on ‘the surface of the tin plate almost clear 
how very much the surface-tension of 
eeain“is less than that of cold resin. 


(af Fanuary 30, 1836 —The equations (8) and (9) 
19 of Clerk-Maxwell's article on ss canis Attrac- 
m the ninth edition of the “Encyclopaedia Brit- 
.” do not contain terms depending on the mutual 
between the two liquids, and the concluding ex- 
n (10), and the last small print paragraph of the 
are wholly vitiated by this omission The paragraph 
mediately following equation (10) 1s as follaws :— 

‘If this quantity 1s positive, the surface of contact will 
tend to contract, and the liquids will remain distinct If, 
however, it were negative, the displacement of the liquids 
which tends to enlarge the surface of contact would be 
sided by the molecular forces, so that the hquids, 1f not 
Kept separate by gravity, would become thoroughly mixed 
No instance, however, of a phenomenon of this kind has 
been discovered, for those Inquids which mix of them- 
selves do so by the process of diffusion, which 1s a mole- 
cular motion, and not by the spontaneous puckering and 
replication of the boundary surface as would be the case if 
T were negative ” 

t seems to me that this view 1s not correct ; but that 
on the contrary there 1s this “puckering” as the very 
beginning of diffusion What I have given 1m the lecture 
as reported in the text above seems to me the night view 
of the case as regards diffusion in relation to interfacial 
tension, 

It may also be remarked that Clerk-Maxwell, in the 
large print paragraph of p 59, preceding equation (1), 

in his apphcation of the term potential energy to Ein 
the small print, designated by energy what 1s in reality 
exhaustion of energy or negative energy; and the same 
inadvertence renders the small print paragraph on p 60 
very obscure, The curious and interesting statement 
at the top of the second column of p 63, regarding a 
drop of carbon disulphide in contact with a drop of 
water in a capillary tube would constitute a perpctual 
motion if it were true fora tube not first wetted with 
‘water through part of its bore—“ if a drop of water 
and a drop of bisulphide of carbon be placed in contact 
jia_a honzontal capillary tube, the bisulphide of carbon 
will chase the water along the tube ” 
| Additional Note of Fune 5, 1886 —\ have carefully tned 
the experiment #40" to in the preceding sentence, and 
‘have not found the alleged motion. 

WILLIAM THOMSON 
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OUR FOSSIL PSEUDO-ALGE 


URING the last half-century many palzontologist: 
RA have described anomalous objects sates of which 
jhave been regarded as fossil marine Alga, and others as 
*acks of various marine invertebrate animals » and since 

> publication of Darwin’s theory of evolution various 
tempts have been made to utthse some of these in 
‘toulating a pedigree for the living types of vegetation 
“ongst those who have tried to accomplish this object 
distinguished friend the Marquis of Saporta, and his 
league, M. Marion, occupy the most prominent posi- 
n They have in several publications deseribed and 
many objects which they believe to have been 

# marine Alge, and out of which they have constructed 
lower roots of their genealogical tree. But meanwhile 

‘e has grown upan enlarging school of palzontologists 
‘ho look with strong suspicion upon these genealogies ; 
ho refuse to recognise the vegetable character of these 
4; who believe most of them to be casts of various 
and furrows, most of which have been tracks pro- 
ly creeping invertebrate animals or Aa still more 
ren, bag of wind and water. the head of 
» Nathorst, of Stockholm, stands pre- 


minent, An animated controversy sprang up some time 
igo between M. Nathorst and M Saporta relative to this 
“abject. Blast and counterblast have succ one 
nother, and the latest discharge of paleo-botanical 
irtillery has just been fired off by M Nathorst in the 
form of a memoir entitled “ Nouvelles Observations sur 
ies Traces d’Animaux et autres Phénoménes d’Origine 
purement méchanique décrits comme ‘ Algues Fossiles’” 
Enjoying the pnvilege of an intimate and valued friend- 
ship with both these distinguished palzontologists, I am 
anxious to do full justice to both. But 1 must admit that 
ny judgment and experiences bring me into closer agree- 
ment with the northern naturalist than with his French 
antagonist. The interesting subject discussed by them 
aas long occupied my attention, and my conclusions 
-especting it have not been hastily arrived at. ; 
The question in debate is not whether or not marine 
Algze existed in Paleozoic and later geological epochs : 
on this point Nathorst and Saporta are The 
abundance of phytophageus marine mollusks found even 
n the Cambrian, as in most of the other fossiliferous 
strata, clearly demonstrates that there must have been 
submarine pastures upon which they could feed. The 
question 1s, are numerous objects, found in strata of 
marine origin, and beheved by some to be fossilised 
marine Alga, really such ? To this query Saporta answers 
Yes, Nathorst’s reply 1s an emphatic No, Hence the 
elaborate controversial literature of which these two 
savants are the authors To condense their several 
articles into an abstract is not easy, but such an abstract 
of M Nathorst’s latest publication may be attempted, 
illustrating the general features of the discussion. 

Throughout his memoir M. Nathorst rests prominently 

upon two general propositions which appear to me to be 
unanswerable. The first 1s that all or nearly all these 
debatable pseudo-Algze stand out in bold demi-relief 
from the z#ferzor surfaces of the rocky slabs to which they 
are attached, and that beyond their sculptured surfaces 
they as constantly consist of a mere extension of the rock 
of which they form a part Hence Nathorst imsists that 
they are merely convex casts of what were primarily 
concave grooves or channels on the surface of the sub- 
jacent stratum 

In reply to this opinion M. Saporta publishes figures of 
casts of vegetable fragments in demr-relief, the positions 
of which on the inferior surfaces of slabs are identical 
with those of the pseudo-Algz under discussion. One 

of these 1s a fragment of what appears to be a twig of a 
Conifer, of which the lower side alone is preserved in 
demu-relief. Nathorst freely admits the possible existence 
of such specimens, but he regrets Saporta’s explanation 
of them Jmfrzmts, he affirms with imexorable logic, 
that such examples are so rare and exceptional that t 
only prove the opposite of the rule which they are alleged 
by Saporta to sustain. Whenever fragments like these 
are found embedded in the rocks, they almost invanably 
display traces of both their upper and lower surfaces ; 
whereas this 1s scarcely ever the case with the disputed 
Fucoids, and in the very few instances where such are 
supposed to have been met with, their entirely excep- 
tional character suggests a very different explanation of 
them from that proposed by M Saporta. 

It is difficult to understand how a cylindrical obyect 
sufficiently dense to produce a deep concave impresston 
upon hardening mud could do so without leaving some 
trace of its upper surface upon the opposite surface of the 
sand by which that mud became overlain. Saporta’s theary 
explaining why it does not do so is surely untenable. 
That theory supposes that an organism half embedded in 
mud and overlain by sand began to decay at its shper 
surface, which decay ultimately reached the lower | 
which rested on the mud ; that, as the ay procesded 
downwards, the superimposed sand would finally reach 
the concave mould in the mud which it would &ll, and 
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of which it wou'd permanently preserve the form. 
Nathorst replies that the decay would follow no such 
downward course ; that 1t would commence in the softest 
tissues, wherever they were ; and that m such objects as 
Bilobites and Cruziana, which Saporta believed to be 
celfular and fistular objects, whilst their outer surfaces 
were sufficiently hard and resisting to :mpress their sculp- 
turings upon the underlying mud, the decay would com- 
mence in their intenor, with the result, in each instance, 
not of destroying all traces of the upper surface whilst 
the lower one was preserved, but that both surfaces of the 
flattened organism would be preserved, as 1s the case with 
the Carboniferous Sigillama and Lepidodendra. Once 
thus flattened, the organism would no longer be capable 
of producing the deeply concave groove in the clay to 
which the specimens in bold demi-rehef have been due 

This part of the controversy furnishes Nathorst with 
another argument However much compressed, em- 

bedded fragments of vegetable matter almost invariably 
retain some traces of their primitive ca:bonaceous con- 
stituents, however thin the film thus peecnee may be. 
As in the case of many of the Monte Bolca Fucoids, this 
amay be no more than a faint brownish stain on the sur- 
face of the stone , whereas such stains, suggestive of the 
former permanent presence of organic matter, are almost 
invariably, if not w oll absent from the pseudo-Fucoids 

In his new memorr M. Nathorst then proceeds to ex- 
amune in detail the claims of several well-known genera 
to rank as members of the vegetable kingdom I! must 
refer such as are interested in the details of this contro- 
versy to the original memoir of the Swedish palzontolo- 
gist I would only observe that, whilst M  Nathorst 
denies the accuracy of some of M Saporta’s statements 
as to the facts in certain mstances, in others on which the 
two paleontologists are agreed he shows that the 
acknowledged facts are capable of such explanations 
as lead to conclusions diametrically opposed to those 
arrived at by M Saporta 

One of the most important features of M. Nathorst’s 
new memoir is seen in his illustrations He has invented 
some simple instruments, by rolling which over some 
plastic materials he produces impressions, casts of which 
recall most strikingly the objects known by the generic 
titles of Cruziana and Harlania. 

Whatever ultrmate decisions may be arrived at respect- 
ing these debated obyects, I am compelled to arrive at a 
conclusion which I have already announced on more than 
one previous occasion When it 1s possible for two 
observers so experienced as are M Nathorst and M 
Saporta to study the same objects and to arrive at such 
© determinations as to their organic or inorganic 
character, we must at least conclude that objects capable 
of receiving such contradictory explanations can have no 
value when we are considering the evolution of the 
vegetable kingdom The evidences of the witnesses in 
such a controversy must be clear im their testimony and 
indisputable as to their antecedents. 

Manchester, August 11 W. C. WILLIAMSON 








NOTES 


A TELEGRAM from Grenada, August 16, states that the 
Brith observing party for the eclipse of the sun on the 29th 
ast. has arrived there, and has divided into two. Messrs. 
Lockyer, Turner, Perry, and Maunder are going to Green 
Island aud Grenville Bay, on the east side of Grenada, and to 
Catriacou, asmallisland tothe north. Messrs Darwin, Thorpe, 
Schuster, and Lawrence will take up their station at Prickly 
Point, Hog Island. 

Tux seventeenth meeting of the German Anthropological 
Boclety was formally opened on the r1th inst. at Stettin. The 
githering is described as. very representative and distinguished 
ome. $ 
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THE Yorkshice Naturalists’ Union fungus forey will take 
place on Thursday, September 30. Oni the following duy thers 
will be an exhibition of the specrmens in the Leeds Mutearm, : 
kindly lent for the purpose ; and in the evening the usual dinner. 
Several distinguished mycologists have promised to be present, 
and no effort 1s being spared on the part of the officials to make 
It a success. 


Lorp DUFFERIN, it ts stated, about to address & memoran- 
dum to the Provincial Governments of India regarding technical 
education, pointing out where the present system fails, suggest- 
ing remedies, &dvising the adoption of a more practical system, 
and inviting opinions from the Provincial Governments on the 
whole subject. 
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WE have received the Smithsonian reports on the progress 
of physic» and mineralogy for the past year ‘The former 
by Prof. Barker, the latter by Prof E S. Dana, Physics 1s 
treated under the heads general, mechanics (with the sub- 
titles solids, hyuids, gases), acoustics, heat (sub titles production 
of heat, expansion and change of state, conduction and radiation, 
specific heat), light (production and velocity, reflection and 
refraction, dispersion and colour, interference and polarisation), 
electricity (magnetism, electric generators, electrical units and 
m2zasurements, electric spark and electric light), obituary, and 
bibhography, Muneralogy, similarly, 1s treated under the heads 
general, crystallography and phys.cal mineralogy, chemteal 
mineralozy, new mineral localities, new minerals, papers on 
mineral species, bibliography, and obituary 


THE Smithsonian Report fur the past year contains a most 
interesting paper on the ‘Volcanic Eruptions and Earth- 
quakes in Iceland within Histone Times,” tianslated and 
condensed from the work of Th Thoroldsen, by Mr. George 
Boehmer The original work appears to be one of enormous 
research and thoroughness. Mr Boehmer divides hts subject 
into early accounts, position of the active volcanoes, of which 
there are eight groups, with a sketch of each, chronological hist 
of volcanic eruptions and earthquakes in Iceland, and finally an 
extensive bibliography of the volcanoes, carthquakes, and 
geysers of Iceland 


THREE seyere shocks of earthquake occurred at Malta, tke 
first at 8.30 p.m on August 14, the second at 3.45 am. 
on August 15, and the third at noonday Three fresh 
shocks were felt on the eventag of the 17th, the first at § 45, 
the second at 6 20, and the third at 745 They were not 
$0 violent as those expericnced on Saturday and Sunday, aod 
no damage 1s reported 


Mr HB. Guppy is completing his work on the Solomon 
Islands and their natives, which will shortly be ready for the 
press The work will refer chiefly to the anthropology and 
geology of this region —_It will also treat of the botany, natural 
history, meteorology, and general resources of there islands, and 
there will be appended an accoant of the original discovery of 
the group as related in the Britsh Museum manuscript of 
Gallego's ‘‘Journal.” The chief value of Mr. Guppy’'s observa- 
tions will He in the circumstance that his collections have best 
examined by the leading authorities on the subjects to which 
they relate, He hopes to iustrate the work from hw own 


photographs. 


WirH reference to Mr. Verbeek’s investigations into the: 
Krakatad eruption, which were noticed in NaTuat, vol. 
p. 560, we have received a« letter from Herr sea 
Engineer in Samarang, stating (as indeed Mr, ‘Verbeek a 
already stated in his work) that the whole of the ogee, 

int the bomposition of the yoleanit ached (hem, 
thrown out were carried ont hy him, ee ee 
: PB 
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, Tare Commitice ‘of the Liverpool Naturalists’ Freld Club 
hiegin their report for the past year by observing that for twenty- 
Gap jeazs past statistics have been exhausted and lectures also, 
oder 94 their usefulness 1s concerned, ‘‘ Your Committee, 
arefore, on this occasion, will spare you figures and forbear 
admanition, contenting themselves with a bare record of the 
year’s proceedings, and leaving members to draw their own con- 
clesions as to what has been and what might have been done ” 
With such a ktgubrious commencement, one might expect that 
the affairs of the Club were m a ‘‘parlous”’ state, but this is far 
from being the case. One complaint 1s that the attendance at 
the excursions was not satisfactory, and therefore either the 
sumber will have to be cut down, or the distances travelled be 
less. The average attendance was about 60,—which many 
similar societies would consiter an uncommonly good one, 
especially when it 15 remembered that some of the Journeys were 
rather long The Treasurer hay the handsome balance of 
nearly gov. in his hands; the President, the Rev H Higgins, 
delivered an excellent address on ‘‘ Calcareous Sea-Weed> an 
Essay in Comparative Phytology;” the lists of interesting 
plants noticed on some of the excursions show that the members 
who did go kept their eyes open ; the competition for the prizes 
appears to have been pretty keen, and there 3s a tolerably long 
lust of members,—eo that, on the whole, notwithstanding the 
low spirits of the Committee, the case of the Society 1s fa: from 
hopeless. But we trust the members will attend in larger 
numbers when the Society next goes to the Cefn Caves, 
Caergwrie, or Humphry Head, notwithstanding the long 
distances, They will thereby not only add to their own en- 
joyment and instruction, but will bring rehef to the minds of 
their depressed and anxious Committee. 


THE greatest balluon in the world has been lately constructed 
at San Francisco bya Mr. van Tassel It will hold 150,000 
cubic feet of gas, and has been made for the purpose of travcrsing 
the American Continent from ocean to ocean From the bottom 
of the car to the top of the in lated balloon will be 119 feet, and 
when filled the diameter will be 68 feet The car 1s 21 feet in 
circumference and has sides 34 inches high, 1§ persons can be 
seated in it 


For several years attempts have been made in Sweden to 
extract tannic matter from the Swedish species of pine, similar 
in quality, &c , to that of the American hemlock (Pines cana- 

but without satisfactory results, chiefly on account of 
the manner in winch this is done not being known Now, 
however, the question has been solved by a chemist, Dr. 
Laudin, who, having visited North America for this purpose, 
has, on his return to Sweden, succeeded in producing tannic 
matter by a chemical process, which has been found equal to 
the American, though the colour of the Swedish leather pro- 
duced therewith 1s more yellow in colour than the American, 
It 1s hoped that this discovery will have the effect of causing a 
great tanning industry to spring up in Sweden, 


Tue additions to the Zoological Society’s Gardens during the 
past ' week inelude a Guinea Baboon (Cymacephalus sphins), from 
oe te : be Cc. Seba ie phe an Alpine 

= two same aluce), 

Yuropesn, presented by Mr. Lionel EH. ao FZ aie 
ank Vole (4) vicola Dra'ensis), British, presented by Mr. G. T. 
wpe; two Dethian Screamers (Cécuna deruena) from the 
storth Coast of Columbia, presented by Capt. H. Rigaad; a 
Peregrine Falcon (Acico peregrinus), European, presented by 
J. Howard; a Golden-crowned Conure (Conwrus aurens) 
— Brazil, regan ; three Long-fronted Gerbilles 

iat longifrens), eaght t's Pheasants (PAananus elisote), 
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ASTRONOMICAL PHENOMENA FOR FHE 
WEEK 1886 AUGUST 22-28 
OR the reckoning of time the civil day, commencing at 
(F Greenwich mean midnight, counting the hours on to 24, 
1s here employed.) 
At Greenwich on August 22 
Sun rises, 4h. 58m. ; souths, 12h. 2m. 42°28. ; sets, Igh. 7m 5 
decl. on meridian, 11° 44' N.: Sad Time at Sunset, 
7h, rim. 
Moon (at I.ast Quarter) rises, 22h. 6m.*; souths, 5h. 2Pm. ; 
sets, 12h. 46m ; dec] on meridian, 13° 18’ N. 


Planet Rises Souths Sets Decl on meridian 
bh m. h m, hm  % 
Mercury .. 4.13 « I5 19 .. 18 25 1z iN, 
Venus 22 . w19 .. 18 10 19 43 N. 
Mars .1047  . 1849 .. 2051 . 12 3S. 
Jupiter . 825 .. 1422 .. 219 . 41375. 
Saturn . iil 916 ., 17 21 . 31 53N. 


* Indicates that the runng is that of the preceding evensg- 
O.cultations of S'ars by the Moon (visible at Greenwich) 


Aug Star Mag. —_Disap. Reap po pear y 
inverted image 
hm h m 7 
23. 48 Tauri 6 I 23 I $4 126 186 
23. Taunt 4 3 22 4 13 418 295 
23-58 Taunt 6 4 % near approach 348 — 
Aug h : 
22 12 Jupiter at greatest distance from the Sun. 
25 iI Mercury stationary. 
27 20 Venus in conjunction with and 3° 0’ north 
of the Moon 
Variable Stars 
Star R.A Decl. 
h m en h m 
U Cephea ... 0522. 8116N, Ang 22,21 8 m 
27, 20 47 3 
Algol 3 08 .. 40 38 N. 22,21 7 we 
V Tauri 4454 17 21 N., 27, AM 
W Virgims 13202 247S 26, 0 Om 
UCorone . 15136 32 4N. . 22, 0 4™ 
28, 21 46 m 
U Herculis 16 208..19 9N. » 24, af 
R Draconis 16 324 67 3N rei ’ at 
U Ophiuch 17: 10°8 1 20N, 1» 22,23 50 mw 
L and ohn ee — 
BLlyre... «2 «© 18 459..33 IGN... Aug. 24, 2 0 
R Lyrze » 18 Hf 9 2 e #3 28, af 
§ Cephei 22249 57 50N. » 27, 2 OM 
Mf signifies maximum ; # minimum. 
Meteor Stowers 


Meteors have been observed at this trme of the year from 
near x Ceti, R.A. §3°, Decl. 0; near Castor, R A 110°, , 
32°N , near ¢ Draconis, R.A. 260°, Decl. 64° N.; and from 
near o Draconms, R.A, 282°, Decl. 57° N. 


z 





GEOGRAPHICAL NOTES 


| We have before us Nos. 5, 6, 7, and 8 of Atermann’s 


Mitthelunges for the A pon year, and S ent No, 82. 
The last is a detailed account, by the late Herr Robert 
Schiagintweit, of the Pacific railways of North America. No. § 
contains a caver on the gs Expedition {ooncladed m No. 6), 
by Herr Clans, detailing the cartographical surveys and the 
physical and astronomical measurements made in the course of 


the explorations. The may be regarded as a supplement 
$0 the work of Dr. von Steinza, “ Dacch Z__-_— 
lately published by Brockbaus. Dr. in the same nawir 


ber, contributes a statistical paper showing 


two very interesting and ical pepere~-ont 
Herr Engelhard on the Island of a Dail matiounant 
the Malay immedi of Celthes, 
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Dr. Posewitz refers to recent formations in the Island of Banka, 
off the east coast of Sumatra. This is an instance of an island, 
andisturbed by volcanic activity, in which erosion and denuda- 
tion are constantly at work forming the coast. Herr Strass has 
a paper in the same number ie | with the statistics of 
emigration from Comany between 1371 and 1884. No 8, 
which is the last published, contains a report by Herr Pohle on 
the expedition sent sn 1884 to that part of the coast of South- 
Western Africa between the Orange River and Walfisch Bay, 
which came at that time into the possession of Herr Ludenite, 
The expedition was intended mainly to ascertain what useful 
minerals existed 1n the new territory, and also to study its fauna, 
flora, and soul. The report is one of considerable length, and 
deals with all these points. The paper on the furests of North 
America 1s based on Prof. Sargent’s report, contained in the 
ainih volume of the United States Census Report for 1884. 


Tue Proceedings of the Royal Geographical Society for 
August contain several papers of interest. In ‘‘ Recent Portu- 
guese Explorations in the Zambez: Region” two journeys are 
described—one between the Zambez: and Punguné, the other 
between Tete on the Zambezi and Makanga. Mr WwW 
Wells, in a short paper, contributes some information on the 
delta of the Tocantims, in Brazil, and there 1s also a summary 
{the first, we believe, that has appeared in English) of the 
Von den Steinen exploration of the xingu. The resul s of this 
expedition confirm the conclusion with regard to the geolozy of 
the intertor of Brazil armved at by the late Prof Hartt, and by 
Mr Wells, that south of the Amazon valley the whole intenor 
of Brazil was at one time an immense plateiu, and that the 
changes which it has undergone are due to writer denudation 
But the most important communication in this month’s Pyv- 
cedings 1s the report of the measures adopted by the Council 
of the Society for the improvement of geographical educa- 
tion, These are of two classes, to be cirned out with 
the co-operation or assistance of the two Universities and 
the Education Office respectively | Under the first head the 
Council offer to appoint and pay a le.turer or reader in geo- 
gtaphy to deliver courses of lectures at both Universities, 
arranged so as to suit students in the Honow: Schools, or, in 
the al ernative, to join with buth Universities in appointing and 
paying a reader in geography. In addition, the Council offers 
to contnbute the funds for an exhibition In connection with 
the Education Office, the Council offers various prizes in money 
and books to pupil teachers Further, a donation of 30/ for 
the t year 1s made in aid of the geographical lectures in 
the University extension courses , copies of the Proceedings are 
to be sent to various public school libranes, and travellers and 
geographers are to be put in communication with the head 
masters of public schools ‘Ihe proposal for a readership in 
geography at the Universities 1s obviously the most important 
of these, and the result of the communications now passing 
between the President and the Vice-Chancellors will be awaited 
with much interest. 


Tre last number (Bd xxix No 4) of the Wtthelungen of 
the Geographical Society of Vienna has for its first article a 
discussion, by Prof Penck, of the proportion of the areas of 
land and water on the surface of the globe ‘The writer gives at 
the outset an interesting shetch of the history of the subyect, 
and of the various theories which have prevailed from time to 
time on the subject, beginning with Columbus, who thought the 
proportion of land to water was as 6Gto1 Starting from the 

enerally accepted proportion of Wagner as that of 1 to 2 76, 
Prof Penck advances various reasons for believing this to be 
unreliable, eapectally our ignorance of the regions around the 
North and South Poles The blanks on our maps are still too 
mumerous and important to permit of any reasonable approach 
to accuracy being made. Dr. Paulitschke writes on the hydro- 
graphy of the Upper Webi, one of the two hydrographic pro- 
blems of the Somali peninsula, the other being the Taba, which 
Capt. Cecchi calls complicala e mesterwsa, ‘the writer appears 
to throw much light on the first from his own explorations, He 
thinks we must seek the source of the Webi in one of the Ickes 

Gurage. Prof, Blumentritt criticises that part of Dr. Mon- 
¢ano’s recent work on the Philippines which deals with the 
ethnol of Mindanao Accepting for his present purpose 
(thotigh he refuses to do so as a general proposition) Montano’s 
‘ division of the inhabitants into three main heads—~Negritos, 
indonesians, and ys—he advances various reavons for hold- 
dag that thet writer does not arrange the tribes of Mindanao 
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accurately under these heads. These are based chiely im ihe’ 
languages > but if tt does nothi else, the paper demonstrates ~ 
the wide knowledge which Prof, Blumentrit possesses of thege: | 
regions, » for years past he has made every department 
of research connected with the Philippines his own, until now ™ 
he 1s without a living rival, # 


A REPORT has been received at the Hydrographic Depari-. 
ment of the Admiralty from Commander Moore =P ithe rian : 
ing-vessel Kamso/er, relative to the existence of igland lying 
between L’Echiquier group and Durour Island, recently dis- 
covered by Mr. Allison, commanding the British steamer Fes: 
Lusg, when on the passage from Sydney to Shanghai. 

island 1s covered with trees, and appeared to be 2 or 3 miles. 
long in a north-west and south-east direction, and 100 to 1§0 
feet in height Both Durour Island and this were visible at 
the same time from the Fe Lung when passing between them. 
The approximate position as reported is lat 1° 25’ S., long, 
143° 26° E, |The Hydrographer to the Admiralty says that, 
unless the positions of the islands already on the chart are more 
maccurate than they are believed to be, there 1s little doubt that 
the island now reported 1s a new discovery. 


THE August number of the Scottish Geographical Magastne 
contains a translation of Col Fontana’s lecture on the Pata- 
gonian Ande; to the Argentine Geographical Institute, descrb- 
ing his recent yourney from Chubut to the slopes of the Andes, 
The latter are mentioned with great enthusiasm they teem with 
fertility, and Nature 1s as exuberant there as farther north 1n the 
Gran Chaco Finally, the sub-Andean portions of Patagonia 
are described as the country of the future, being another added 
to the long list of countries of the future 


IN tome x fascicule §, of the Bulletin of the Geographical 
Suomety of Antwerp, M van den Gheyn discusses the question 
whether there ts unity, duality, or plurality of race. in Austraha, 
and comes to a conclusion in favour of unity He thinks that 
the differences found amongst them are to be explained by 
mixture with the Indone»1ans on the one side and the Polynesians 
on the other 


Tur French Minister of Public Instruction has intrusted M 
Alfred Marche with a mission to the Marianne Islands to study 
the geography, natural history, anthropology, and ethnography 
of the Archipelago. 





THE AUGUST PERSEIDS 


TH! shower of Perseids has been a fairly conspscuons one this 

year notwithstanding the somewhat unfavourable circum- 
stances attending the display. On the mghts of August 9, 10, 
and 14 the nearly- full moon was visible during the greater part 
of the ume available for observation, and robbed the phenomenon 
of uts chief prominence during the evening hours hose, how- 
ever, who continued to waich the heavens until after the moon 
set on the early morning cf the 11th must have been rewarded 
by a tolerably nch sahibingn of meteors ‘The number observ- 
able by one person fell little short of too per hour, and this rate 
compared with similar observations in past years proves the late 
display to have fully maintained its decided character. Nunfert- 
cally this shower of Perseids canaot be placed in the same 
category as the brilliant meteoric storms of November 33, 1866, 
and November 27, 1872 and 1885, bered 


~ 


but it must be remem 
that the August shower 18 one which returns annxad/y, and appa- 
rently without much variation in its aes Segara Its frequent 
and regular appearances compensate for whatever at lacks in other” 
respects, and it yields many fine meteors of the same type as the 
Leonids, flashing out with remarkable swiftness, and Projecting 
lines of phosphorescence upon the background of the sky. 

The imporiance of watching every recurrence of the leading 
meteor showers is acknowledged on all hands, for if we would 
successfully trace out the modern history and developments 
these wonderful systems we must first carefully secure the mate- 
rials to form the basis of such investigations. ~ 

With reference to the shower of Persends this year, the obter- 
vations were much interrupted by clondy weather. Preparation 
had been made here to commence 8 -out pete Byatt 
week in July for eve riers of the stream, but 3 
were tly ov and it was not until Aqgust 2 that” 
good view was obtained. Clouds were, it is tras, somewh 
prevalent before midnight, but afterwards the firmainet -beot 
very ctear, and it remained uniformly serene sitll Capt 







Angust 19,4886} 


Watching the eastern aky between roh and r4$h., I counted 


SO neteors, and of these 12 were Perseids dis the normal 
eatares. ‘The radiant-point was, at 33° + 55°, a Sas sharply 
defined, Same of the best observed paths were slightly dis- 


walead, wel gave the impression that the focus of divergence 
over an area of 3° or 4° diameter 


vas 

‘The following night was cloudy, but August 4 came im very 
cleat, and 58 sips a were ms between’ 10h. and 14h. 
Amangs, (hase were 12 Perserds, and the radiant-point, more 
contra and definite than on the 2nd, was now at 37° + 57°, 
having increased 4° in R A. in the interim of 48 hours The 
shower exhibited no increase in numbers between the 2nd and 
4th ; mndeed, there appeared to have occurred a slight falling 
off on the latter date = But on the qth I saw a duplicate shower 
of Perseids, the companion radiant being at 48° + 43°, between 
« and 8 Persei, and this position was accurately indicated from 
seven paths. 

A cloudy period supervined between the 4th and roth, but on 
the latter night the sky was very clear throughout, though the 
moon was up until 13h, jom = Between toh and 44h. I ob- 
served 152 meteors, though the watch was not persistent during 
that interval The number scen included 122 Perseids with a 
radiant at 44° + 574° At 13h. 6 meteors were noted within 
20 seconds, and after the moon had fallen below the horizon the 
shower developed into one of considerable activity. Between 
rgh. and 14h. 15m I counted 22 meteors, so that they were 
coming at the rate of about 90 per hour forone observer. Some 
of them were unusually bright At 13h. 34m = a_ splendid 
Perseid appeared in the northern sky, pursuing a path of 13° 
from 77° + 67° to 111° + 67°, It lit up the whole heavens 
with a momentary flash, and left a lumimous streak, near the 
end of its path, that remained visible to the eye for nearly 
4 minutes This was by far the most conspicuous meteor seen 
during the night, and it will probably have been recorded at 
many other places. 

On August 11 the sky was partly clear between 10$h and 
rrgh , and 22 meteors were noted, mcluding 15 Perseids from 
47 + 574° Thus the postion of the radiant showed a still 
urther displacement towards the east. The shower had de- 
clined greatly since the preceding night, and oftered little 
altraction in the presence of the bright moonhght 

The shifung radiant of the Perseids forms one of the mo>t 
curious and important details of its display, 1 first mentioned 
this feature in NATURE, vol xvi p 362, and have been much 
interested in reobserving it on many subsequent occasions 
Comparing the four positions determined this year, and one 
obtained on August 13, 1885 (NATURE, vol, xxx p 415), the 
character of the displacement 1s well shown, and corroborates 
the eee given in the JAfonthly Notes, December 1384, 
Pp. 97-5 °— 


1886, August 2 33 + 35 12 meteors 
4 37 + 57 12 ‘ 
fe) 44 + 574 12245 
11 47 + 574 5S; 
33 51 + 58 6 45 


On the whole the recent shower may be justly regarded as 
one fully answering to expectation It has been quite equal, if 
indeed it has not surpassed, the Perseid displays as I observed 
them in 1869, 1871, 1874, 1876, 1877, 187%, and 1880, It 18, 
however, somewhat difficult to institute perfectly fair compari- 
sons. The circumstances affecting two displays are rarelyfif ever 
wentical. In some years the shower escapes suitable observa- 
tion owing to cloudy weather just at the important time. In 
others moonlight nearly obliterates it. We must also consider 
that, as the main richness of the stream 1s limited to a short 
interval, it will occasionally elude us by occurring in daylight 

varying conditions and hindrances render it unsafe to draw 
r as to the relative aspect of the annual displays unless 
the evidence is very complete and satisfactory. 

Tt ig well known that ao unusually large number of minor 
systems occur simultaneously with the August Persetds The 
positions of many of these are now ascertained with considerable 
precision. The labours of Heis and Schmidt, ably supple- 
pcg by post Alex. Herschel, Zezioli, and others, have fur- 
cighed 3 — of fa adie ast are Fancy 
Gopegant as to many of the secon wers of the epoch, 
‘Saxemults obtained in the present year have been extremely pro- 

ive of tenuows radiants, J select five of these as affording 
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Radiant 


No 1886 No. of Features 
1 4 july 27-Aug. 11. 291+5: 14 Rather slow. 
2 uly 31-Aug. 11 350+51 .. ir... Rather swift, 
3... August 2-11 48 +43 10 = ss Swift, streaks. 
4 August 2-4 26 +42 6 Swift, streaks, 
5 July 3:-Aug. 2 20+ 58 7... Swift, streaks. 


mee ee 


Nos. 1 and 2 I observed also in August 1885 (see NaTuRg, vol. 
XXxll p. 415), when I derived their radiants at 292° + 52° and 
345° + 53° respectively. No. 3, between « and & Persei, I 
observed in July and August 1877, and again on July 23-25, 
1884 (Afonthly Notsces, December 1884, p 107). No. 4, near 
y Andromedz, has also been pre-observed here in A t 1877 
and 1879; and No 5 represents the Cassiopeiads, which have 
long been known as a pronounced companion shower to the 
Perseids. 

The position No 2 at 350° + 51° lies between Cassiopeia and 
Lacerta, It was the most prominent of all the minor streams of 
the August epoch in 1885, and in 1877 I had observed it well 
hoth in July and August It has also been noticed by many 
others in recent years Taking an average of fifteen different 
observations the radiant comes out at 350° 2 + 52°%1. This par- 
ticular shower, by its increasing activityduring the past few years, 
appears to have supplanted Mr Greg's Lacertids at 335° + 52°, 
which have evidently not maintained their former strength. It 
1s probable also that during the period of Mr Greg's researches 
this August shower at about 350° + 52° was comparativel 

urescent, for there 1s no reference to it in his catalogue of 1876. 

he same may also be said of the system of Cygaids at about 
291° + 51° (near @ Cyym) Possibly, however, the latter may 
have been formerly confused with the Draconids (= Greg, ‘No. 
78) Inthe ‘* Annuaire pour l’an 1885, pubhe par le Bureau 
des Longitudes ” I find that two of the chief showers accom- 
panying the Perseids on August 9-14 are stated as at 345° + 50° 
and 294° + 52°. My recent observations just described confirm 
this pair of showers in the most defimte manner, and they will 
doubtless be similarly corroborated wherever systematic obser- 
vations of the Perseids are conducted. 

W F DENNING 





Pe et meer mans erent Sthmrrteneammd 


THE SWISS SOCIETY OF NATURAL 
SCLENCES 


‘THE annual meeting for this year of the Swiss Society of 
Natural Sctences opened at Geneva on the 10th instant under 
the presidentship of Prof Louts Soret This precursor of all 
itinerant scientific societies was founded im 181 ; in Geneva, and 
the present is its seventh meeting in the city of its birth, The 
members and visitors were received on the evening of the oth 
in the saluns of the celebrated Palais Lynard, which, after bemg 
long closed, were opened specially for the occasion After the 
presidential address on the roth, a new commuattee for the forth- 
coming period of six years was appointed, with its seat at Berne, 
the next mecting was fixed to take place at Fravenfeld, in 
Ihurgau, and Prof Grubenmann was elected president. 

Prof Soret 1n his address first referred to the advantages offered 
by Geneva to men who have taken science for their vocation, and 
then, under the title of ‘* Des ampressions réttérdes,” developed a 
series of new and original ideas on estheticism analysed by the 
man of science. The repetition, he said, of the same design, 
whether in a symmetrical form, or in lined designs, such as we 
see in tapestry, furmiture, or buildmgs, whether of the same 
dimensions, or of dimensions regularly decreasing, grves an 
agreeable impression. It 1s the same with regular curves, but 
the esthetic sensation dwells less m the sensation itself than in 
the intuition which it gives us of a law. Ths apphes not only 
to form, but also tosound and tocolours Developing these ideas, 
M. Soret insisted on the part played constantly by repetitions and 
similitudes they evoke by intuition the idea of a law. 

Ml. Marcel then read a paper on the transmission of 
force by means of electricity, which he described his recent ~ 


experiments between Creil and Pars and the results. M. 
Rilhet, of Geneva, read the report of a commission ap- 
i t penetrates water. 


sige to investigate the depth to which 
. Heim, of Zurich, read a paper on the deformation of foasils 
the modifications which rocks 
undergo in form even after induration. Under the esormous 
pressure of the rocks above they may become laminated without 
any viable solution of continuity m the mass, or any rupture. 


in mountains. He descnbed 
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The effect on the fossils which they contain 1s similar; these are 
sometimes into the naost esque forms, and hence 
Agassiz was misled in distributing the fossil fish of the older rocks 
into eighty distinct species, a considerable number of which were 
ot the same species but deformed in various ways so as to appear 

Subsequently the members were present at the inauguration 
of a monument erected to the of Gosse, the founder of 
the Society Much interest was attracted by the new geological 
map of the Republic exhibited im the hall It has just been 
completed, and is the fruit of twenty-seven years of the labour 
of a number of geologists under the superintendence of M 
Alphonse Favre, who has now the satisfaction of seeing the end 
of this great task, 

On the second day, in the Botanical Section, Prof Muller, of 
Geneva, spoke of his systematic researches into the hchens of the 
Graphide group, of which he is about to make a general revision ; 
Dr. Fischer, of Berne, described a new fungus (Aypecrea); Dr. 
Nuesch, of Schaffhausen, read a paper on the ongin of Bactena ; 
and Prof Schuetzler descnbed a curious moss which grows at a 
depth of 200 feet in the sub-lacustrine moraine of Yvoire It 
contains grains of chlorophyll perfectly formed, and 1s probably 
a variety of Vhamerum alopecerum, Prof, Magnus, = Berlin, 
recounted his observations on the fecundathon amongst aquatic 
plants, and more especially species of the Mazas M_ Pittier 
r seangg of the modifications being slowly made im the Vaudois 

ra, certain plants having chisappeared wholly, while new ones 
have taken therr places M. Casimir de Candolle described his 
investigations to the action of low temperatures in germination 

In the Section of Zoology and Physiology Prof Auguste Forel 
communicated a written memoir of the perception of violet b 
ants. He came tothe conclusion that they percerved it wit 
their eyes, and not through the shin The so called photoder- 
matic sense does not appear to exist im ants, or at least 1s of small 
importance compared with ocular vision M Goll read a paper 
recording his observations on the fauna of Lower Lgvpt, cS 
cially of the fishes of Fayoum, There exists a well marked dis- 
tinction between the fauna of the desert and that of the Nale, 
eke incolour Dr Zschohhe gave some details on the 

e 


velopment of the Scolea pol) morphus,a kind of partsitic saith 
ths 
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ne 
Prof Blance, of Lausanne, continues his studies of the fauna of 
the Lake of Geneva, and presented a memcu on anew Protozoa 
which he discovered in a deep part of the lake, and which he 
names Greonua brunnri 
In the Geological Section Dr. Schmidt, of Freiburg in Bnsgau, 
read a paper on the geological and mineralogical nature of the 
schists of the Grisons, which, it 1s now demonstrated, belong to the 
Jurassic He spohe particularly of the mica which 1s one of 
their constituent elements MM. de Fellenberg and Baltzer 
described the remains of great vegetable fossils found at Guttanen 
in the crystalline schists in the mass of Finsteraarhorn M 
Greppin exhibited a beautiful collection of fossils, not yet deter- 
mined, of the oolite, found in the Jura in the neighbourhood of 
Basle. Prof. Renevier, of Lausanne, read a repurt on the ex- 
carsions made by the Swiss Geological Society in the V audoise 
Iugher Alps durmg the five days preceding the meeting M. 
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cessful, both as to the numbers attending it and the character’ af 
the papers read.~ From the tone of many of the address, 
indeed, 1t is easly perceived how intimately chemistry, pi 
logy, biology, and even physics are becoming associated 
medicine, and how, as a result of this, the egg mediont 
departments of pharmacology and therapeu hol 
and hygiene, are being modified by scientific methods 
invesligation. ; 

The subject chosen by the President, Dr. Witutrs Meaote, fot 
his addre-s, viz. the higher education of women, was one 
though of mterest to all classes of the community, did not lend, 
much scope for the introduction of new matter, The chief 
argument on the medical aspect of the question brought forward 
by Dr. Moore was the statement that the extra tax on woman’s 
intellectual faculties produced by this “‘ higher education” leads 
to bodily degeneration and to unfitness of the individual for a 
woman’s pecuhar :octal duties, This 1s admittedly so with those 
who are subjected to over-pressure ; still, the questions as to haw 
far these bad effects are general among the class of women who 
are subjected to severe intellectual training, and how far these 
bad effects may be counteracted by judicious hygienic surround- 
ings, remain yet to be solved ; and the experiments in the higher 
education of women now being performed in America and kng- 
land will no doubt yield results which will practically solve the 
question, 

The address in Medicine, which was given this year by Dr, 
J. S. Billings, of the United States Army, dealt chiefly with 
medica! polines in America, which, hike our own country, needs 
reform in reference to medical education. It 15 interesting to 
note, from the remarks of one so well qualified to judge as Dr. 
Billings, the great progress made in America in the establuh- 
ment of laboratories devoted to scieutiic medical investiga- 
tion, and it may be confidently expected that by this means 
important contributions will be added to the stares of medical 
science 

It is in the departments of pathology and 
the influence of scientific thought and metho 
As Dr Dreschfeld pointed out in his address 
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lus of experimental physiology has initiated impor ant researche» 
on various morbid processes Indeed it i difficult to draw a 
hard and-fast ine between experrmental physiology and patho- 
logy , for, in many instances, the cheat etiag of physio cnet 
function proceeds par: passw with that of the loss or inhibiuon 
of that function. On the anatomical side pathology is seizing the 
facts discovered by purely sctentific investigators, and ying 
them with good results ‘Lhus, as Dr Dreschfeld por 
application of the researches of Flemming, [~~ 

others, on the composition of the nucleus, to we swuy va sas 
cancer cell, has shown that this 1s deficrent in chromatin and 
embryonic in character, Again, the selective action of methylene- 
blue for certain nervous structures when injec ed into the living 
body, as described by Ehrlich, indicates a new method of patho- 
logical research by which the condition of these structures under 
the toxic action of substances may be investigated. If, more- 


rdt described the geological structure of the Dent du Mid: | 
M. Stemmmann gave an account of a journey cxtending over two | 
years in the Cordilleras of South Ameria, between Bolivia | 
and P. He sketched rapidly the charactersstics of ' 
this great chain. The fossil fauna and flora are almostidentcal . 
with those of European formations The Upper Tras, Rhztian, | 
Lias, Jurassic, and Cretaceous are all represented 
Of the pleasures as apart from the business of the meeting it | 
is needless tospeak. ‘The Genevese authorities and people gave 
the members a hearty reception, and the whole town was en /#. 
Among the honorary members elected was Dr J H. Gladstone. 


over, as Ehrlich thinks, this selective action ws due to the can- 
ditions of alkalinity and oxidation in the structure, some Hght 
may be thrown by future research on the still very obscure reac- 
tions of the nucleus and cell, and, more particularly in ogy, 
on the chemical changes occurring in the netves in ic 

npheral paralysis due to poisons, such as alcohol and lead, 
Though a strong advocate of the study of experimental patho- 
logy, Dr. Dreschfeld insisted on the necessity of an investigator 
having a clear ulea of the object and, as far as possible, of the 
methods of the research which he ts undertaking. This point, 
which 18 of course the basis of all useful experimentation, 1s 
very important in expenmental pathology, owing to the peculizr 
conditions pnder which experments on animals are performed 
in this country. 

In pathology, which deals more closely with the facts of ds 
norris structure, ¢ sik cant than 
been rapid, ut not more soin its scientific aspect 
logy and therapeutics, A great deal of attention has of tak 
years been devoted to this su plop mag, =p > 
mulation of facts concerning old snd new remediga, It is on. 
an cocasion as the meeting of the Asociation thas, it is eel; 


THE BRITISH MEDICAL ASSOCIATION AT 
BRIGHTON 


"TRE anneal meeting of the British Medical Association is 

satrespated not only as an occasion for the aseociation and 
communion of medica] men of all classes, bat a an opportunity 
fer, 90 to speak, taking stock of the progress of medical science 
atid practice during the pest year. From the choice of a locality 
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zen rreat'y if the priests had to f° fishing in the brazen sea of 
Solomon, for there, with a short handle, they might not be able 


to reach the tit-bits in the middle, and if the handle were too 
long, they might go plunging their hooks about the opposite 
side of the vessel, with the same result as if the handle were too 
short. Now, in the drugs which we use in medicine, we may 
find a certain analogy with these flesh-hooks, some part of the 
drags being comparable to the hooks, and others to the handle 
Perhaps the analogy would be even more correct 1f we were to 
report the hooks as having movable points, which could be 
taken off and replaced by others of a different form or sharpness 
If we take alkaline salis as an example, we may regard the base 
as the handle, and the halogen as the hook , and by modifymg 
etther of these, we may alter the parts of the body affected and 
the manner in which they are affected. We might, indeed, com- 

chloride of sodium, in which we have the chlorine attached 
to sodium, with the low molecular weight of 23, to a hook with 
so short a shank that it did not reach the big joints lying in the 
middle of the cauldron, while potassium, with a molecular 
weight of 40, was just long enough to do this; and rubi- 
dium, with a molecular weight of 85, was so long as to go 
planging about on the other side In fact, we find that this 
is very nearly what occurs in the muscles of the ammal body 
after the administration of the chlorides of sodium, potassium, or 
rubidium , for, while potassium chloride 1s a powerful muscular 
poison, the action of sodium and rubidium chiorndes on the 
muscles 1s very slight. 

We have seen what changes would follow alterations m the 
shank of our flesh-hook , now let us see the effect of altering 
the prongs. If we put on a small one fike chlonne, it may go 
dragging about catching everything, but bringing out nothing , a 
bigger one, hke bromine, may lay hold of a lung or a brain, 
and a bigger one still, hike 1odine, may lay hold of a big joint 
Now, what we find in the body seems to be somewhat similar. 
The chlorides circulate in the blood without producing any 
marked alteration beyond that which 15 due to the substance 
with which the chlorine 1s combined = The bromides attack the 
brain and nerve-centres, and the 1odides tend more especially to 
affect the muscles and the glands. 

It is evident that another important factor besides the sharp- 
ness of the hooks 1s the number of prongs, and the three 

hook seems to be the generally effective one Now, in 
pharmacology, there 1s one substance—nitrogen—which appears 
sometimes to have three, and sometimes five prongs, or affinities, 
as chemists term them, and it 15 a substance having a very 
general and powerful influence over the body When combined 
with hydrogen in the form of ammonia or of ammoniacal salts, 
it affects nerve-centres, motor nerves, and muscles, tending first 
to stimulate and then to paralyse them But, as we would 
expect, the effect of the ammonia 1s modified by its combination 
with 10dine, chlorine, and bromme, and we find that, while 
the ammonium-chlonde generally attacks the spinal cord and 
causes irritation, ammonmium-iodide paralyses the motor nerves 
and muscles. 

When nitrogen has oxygen combined with 1t in place of 

, 80 28 to form nitrous acid, its action 1s exerted more 
especially upon the blood and blood-vessels, so that it causes 
the blood to become chocolate-coloured, and the blood-vessels 
to dilate. This power of dilating the vessels 1s sometimes ex- 
soctngy useful in the treatment of disease , and we have been 
enabled to vary the action of our drugs so as to attain, toa great 
extent, the end we desire, by our knowledge that the action 

upon the nitrous acid, and not on the substance to 
which the acid may be attached ; or, to retum to our own com- 
parison, the effect depends on the nature of the hook rather 
than on the kind of shank to which it ts attached Thus, where 
yapid dilation 1s desired, we use nitrite of amyl ; but where a 


slower and more prolonged action 1s desirable, we employ nitrite 

of soda or nitro glycerine 
In some useful tools we have the two ends serving different 
being a hammer and the other 


: one end, for hens oa 
end a claw for extracting nails, and we can easily imagine a 
flesh-hook constructed on the same principle, one end, Jet us say, 
having the prongs pea A ah and the other the prongs close 
together. ith such a hook, it is evident that the viands which 
were see e ae oe ig as one or other end 
wes put » for t ose prongs w ing w 
delicate little pieces which would eanply slip through the wide 
ones. If we pt Mg iMustration ea step further, and su 
this hook to 
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of two puis attached to one another by 
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certain prongs, while others were feft free, we can see that, if,’ 
only one prong were left free in cach part, but these prongs 
of different shapes, the pieces obtained by the man using it would ; 
be of a different kind, according as the prong bel to one ent » 
or the other. Now we seem to find something of thix sort in the. 
union of nitrogen with carbon. Carbon is a substance with four 
affinities, while nitrogen appears sometimesto havethreeandsome- | 
times to have five When the nitrogen and (Ls carbon are 
united in such a way that four affinities of each are connected . 
together, leaving one free affinity or prong belonging to pentad 
nitrogen, thus, —-N =C, the compound is exceedingly poisonous 5 
whereas, when the free affinity or prong belongs to the carbon 
and the other three affinities are joined to triad nitrogen, thus, 
—CEN, the compound 1s comparatively innocuous, 
This fact shows us how very important the nature of the free 
affinity sn the compound 1s in regard to physiological action. 
We have just pictured to ourselves an instrument of two parts, 
jomed together by small hooks, and consisting, in fact, of two 
inks, In this instrument the hinks differ a good deal from each 
other ; but one link—namely, carbon—has a great power of 
uniting with itself, s> as to furm long chains, straight or 
branching, thus— 
a a | | | 
Serie: eI 
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It also forms what we may possibly regard as close chains, so 
stiff as to act the part of a shank, to which single hooks or long 
apes chains may be attached. We may represent it graphically 
thus 
| | 


ae 
yo 
Nike 
l l 


Now, if any of Fli’s successors wanted to fish in Solomon's 
brazen sea with hooks attached to a flexible chain instead of to a 
st7ff shank, the results of his fishing would not only depend on 
the hooks he used, but on the length of the chain, on the kind of 
chain, «ungle or branching, and on the position of the links to 
which the hooks were attached. 

Now, 1n the senes of chemical substances to which alcohol 
belongs we have an illustration of the modifications in physio- 
logical action which are produced by the length of the chain, 
the kind of chain, and the position of the hooks, The links, in 
the case of alcohol, consiet of carbon atoms attached to each 
other by one affinity, so that each terminal atom, or link, has 
three affinities, or prongs, and the mtermediate links have two 
each unattached, thus— 


eal les 
a oe 


We may regard one prong of one terminal link as furnished 
with a cig point, to which we give the name of bydrosyl, 
the 


while all others are furmshed with blunt hydrogen pointa, 
thus— 

HoH H 

; { | a ee 

ae 

HH U 
All the alcohols attack the nerve-centres, and paralyse the brain, 
the spinal cord, and the centres of organic ile in the medulla 
oblongata. In large doses they all produce death, and the 


longer the chain the more deadly do they become, unt) the 
chats ses hes that it can hardly be used at all, or, pos 
words, till the I becomes so solid that it will not rend 

body and produce its toxic action, ’ 





_Angnst.19,, 1886}. 

















et cc ‘what we find in the case of alcohol For example, 
sprimary propy! alcoho}, -— 
: ie H WH 
‘ | | 2 
P ao —O—H 
H H WU 





S where the hydroxyl is attached to the terminal link, appears to 
“produce steadily increasing paralysis of the nerve-centres ; but 
i segondary propyl alcohol, where the hydroxyl 1s attached to an 





intermediate link, thus— 

Il r fi 

; | 

H—( —C—C—H 
¥ ar or 

‘ H L Il 
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* scratches up or stimulates the nerve centres before it paralyses 
them (Efron Pfliger’s Archiv, Band xxxvi., 1467) 

The whole of the carbon compounds, formed on the principle 

of an open chain, appear to have an action more or less like 

* that of alcohol, though these are modified by the nature of the 

substances which ‘‘iip,” as it were, the free affinities of the 


carbon links. Thus, marsh-gas, alcohol, ether, chloroform, 
bromoform, and 1odoform— 
z " If Wt H 
\ 
aie a . H--C—C--O~II a a 
i Wo HW 
Marsh-gas Alcohol ‘O 
HH ,7 
/ 
H—t—e7 
HH 
kther 
i 7 I 
1I—C—Cl ee a ae 
C Lr I 
Chloroform Brom vform lodoform 


all tend to paralyse nerve-centres, and to exert an anzesthetic 

action; but the chloral in the chloroform tends to make the 

substance paralyse the heart more quickly than marsh-gas, 

alcohol, or ether, which contain hydrogen alone, or hydrogen 

and oxygen; and in iodoform the effect of the carbon is to a 
t extent swam by the 1odine. 

It is to Liebresth’s recognition of the fact that similar carbon 
compounds H pean a similar ancesthetic action that we owe the 
discovery of chloral The knowledge of the depressing action 
on the heart of chlorine in such compounds led Schmiede- 
berg and Cervello to search for a hypnotic substance which 
should not contain chlorine, with the result that paraldehyde has 

added to our therapeutic armamentarinm, and the 
‘stimulant action of ammonia Jed Schmeedeberg to introduce a 
new hypnotic, urethane, which, hke chloral, will produce sleep, 
‘but, instead of weakening, will stimulate the heart, and 1s thus 
admissible in cases where chloral might be dangerous, 

Let us now turn to the other class of carbon compounds in 

the atoms are arranged so as to form a close chain, or, as 

we may call it, » staff nucleus or shank, to which either single 
oropen chains may be attached. This group of carbon 

is termed the aromatic series. The satetances be- 

to it differ from those of the open cham or fatty groups, 

ch oe tend to saa the nerve-centres, and 

ons or spasms before paralysing them But 

mest marked oper) hh they pean Seas oe 

i r ucing temperature, and of destroying low 
forms of life, eo that they act both as antipyretics ae a anti- 
a We have seen that in the open chaims of the fatty 
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att which fs r, in some at Jeast, 1s to be found in 


Ae tie’ geries, For example, in phenol or carbolic acid, 
ie onan Acerpie we have one bydroxy] terminal, as 
Cae ceey sda; the other carbon affinities being ed 
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When these hydrogen atoms are replaced by methyl, the 
antiseptic power of the phenol is increased, and the increase 


appears to be in proportion to the number of methyl groups 


which are introduced into the compound. Turning again to our 
old illustration of the flesh-hooks, we might compare the benzene 
nucleus to the shank with six points, each of which ht be 


armed either with a sharp hydroxyl hook, or with a blunt 

gen one, or with a carbon chatn. The more the blunt bh 

hooks were replaced by chains, the more thoroughly would ¢ 
sweep the pot, and, 1n fact, we may say that the more chams 
there are instead of hydrogen, the more thorough 1s the anti- 
septic action of the compound. 

In the case of antiseptics, all {hat we want 18 to insure a 
thorough destruction of the microbes, which give nse to putrefac- 
tion or disease , but when we come to deal with antipyretics we 
have a more complicated problem before us, for we wish to re- 
duce the temperature in man or the higher animals, while at the 
same time we have to avoid producing any marked action on the 
nervous system in the way either of spasms or paralysis, and 
also to avoid depressing the circulation and causing collapse. 
Now several aties nearly allied to carbolic acid, and differing 
from it only in the fact that the benzene nucleus in them has 
two hydroxyl! groups attached to it instead of one, as m carbolit 
acid, have a strong antiseptic power. These bodies are hydro- 
quinone, resorcin, and pyrocatechin , they all have an antiseptic 
action, but the strength of their action 1s very different, resorcin 
having only one-third of the strength, and pyrocatechin onl 
one-fourth of that of hydroquinone. This difference in s‘re 
shows us here, also, how important the position of the hydroxy! 
groups 1s; because, in pyrocatechin they are close together, in 
hydroquinone they are as far apart as they can be, and in resorcin 
they keep an intermediate position— 
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But these bodies, perhaps from their simple structure, appear to 
be adapted to attack all parts of the animal organisation, and 
they are apt to affect the nervons system and circulation. In 
order to avoid these disadvant various attempts have been 
made to obtain bodies of a sinstlar but more complicated struc- 
ture, which should have a more specialised action, and would 
lower the temperature while leaving the nervous system and 
circulation unaffected. These attempts have been more or less 
su jand we owe to them the introduction of three new 
remedies—kairin, thallin, and antipyrin. The former two, after 
a brief period of tral, have been found more or less unsatisfac- 
tory ; but the latter 1s perhaps, upon the whole, the best anti- 
pyretic that we possess, reducmg the temperature and, at the 
same time, having few disadvantages. Salicylate of soda 1s 
nearly allied in chemical constitution to resorcin, and as a gene- 
ral sae tp it 1s almost equal to antipyrm, and superior to if in 
cases of rheumatic rer It 15 possible that we may ane obtain 
antipyretics more powerful than any we yet possess, and speciall 
adapted to the febrile conditions qnnae from different saaees 
for these antipyretics do not appear to be equally successful 
an different kinds of fever, Antspyrin is best in hectic fever, 
and salicylate of soda in rheumatic fever, but an antipyretic 
which will be thoroughly satisfactory m typhoid fever 1s still a 
desideratum. 





I have said that antipyrin is generally free from any disagree- 
able action ; but this 1s not always so, for it sometimes may 
produce collapse. This shows us that in the action of all our 
drags we have two factors to consider, namely, the drug itself 
and the body into which we introduce it. We have just been 
considering the alterations in phystological action which may be 

ced by in the chemical constitution of our drugs, 

t there 1s another factor which 1s perhaps more difficult to 
investagate, and still more important in the treatment of disease, 
namely, the condition of our patients. The failure of our drugs 
ta produce the effects we desire 1s one of the most trying occur- 
rences in medical practice. Thus, in fever, we sometimes find 
that drugs will not reduce the pulse as they do im non-febrile 
conditions, and digitahs in pneumonia sometimes appears to 
have lost 13 sedative action on the heart altogether. Some 
years ago I thought that possably this might be due to the high 
temperature producing paralysis of the nervou, apparatus which 
restrains the heart, and supposed that the peripheral ends of the 

in the heart might be paralysed 1 then made some ex- 
ts, which showed that I was wrong in this supposition, 
Several years afterwards my friend Dr Cash and I made some 
further experiments, which showed that the failure of digitalis 
to slow the heart in febrile conditions 1s really due to paralysis 
of the regulating nerves of the heart, but the part of them 
which 1s paraly-ed by the heat is their roots in the medulla, and 
not their endings in the heart. 

In other expernments which we made together we found that 
the muscle of a frog poisoned. by barium could be restored to 
ats normal ey a bigh temperature, and also by the 
application of potash salts. It occurred to us that, if we could 
saturate the bedy of an ammal with potassium, we should be 
able to render it proof against the poisonous action of banum. 
On trying this, we succeeded in rendering animals so far resistant 
to the action of the poison that they were alive and well after 
animals of similar size, but unprotected, had succumbed to the 
action of the same dose of poison, although we did not succeed 
in nlumately saving the animals. 

But Dr. Cash has pursued this line of investigation far beyond 
the limits of our mutual research, and he has obtained results 
which seem to me to be among the most extraordinary and the 
most asing in pharmacology Knowing, as he did, that 
corrosive sublimate was an exceedingly powerful disinfectant, 1t 
occurred to him that 1t might be more harmful to disease-germs 
than to the bodies of higher animals, and that he might be able, 
by the introduction of the poison into the bedy of an ammal, 
to render it insusceptible to zymotic diseases A similar idea 
had occurred to Koch, who injected corrosive sublimate into 
animals after Previous inoculating them with anthrax ; but his 
experiments faled, while Cash has proved successful by intro- 
rit Sea corrosive sublimate before inoculating with anthrax, 
and giving the drug the start of the disease. These experi- 
ments acquire an itional interest from the fact that M. 
Pasteur, ry = uncertain regarding the exact mode in which 
his process of inoculation for hydrophobia has brought about 
euch satisfactory results, les Sere to think that the agent which 
prevents the disease 1s 4 cal substance, and not a microbe. 
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cology bes Snes re) Crum Brown and F 
irected it intoa new path, we that twen pore’ 
may not only have greatly cadet to Gr oes of tae cenedieg 
but will have enabled us so to ascertain the condition of oar: 
patients that, either by the proper modification of a single 
remedy, by the proper admixture of remedies, by proper “. 
changes in the food or surroundings of each ft, We Oey: 
insure the action we desire, and we shall not heve to feel, as we 
painfully do at the present, that our patients often die for lack 
of knowledge, not on our part, but on that of our art. 

Nothing 1s more painful to a medical man than having to ” 
answer 1n the negative the agonised appeal, ‘‘Oh, doctor, ca: 
you do nothing?” of those who see passing away friends who | 
are dearer to them than their own hife. It 13 , Bete we medical 
men know the value of human hfe and the extent of humay 
suffering , because we are called upon to prolong the lives of 
those whom not only their friends but their country and the 
world at large can ill spare; because we must, if possible, 
reheve pain sometimes amounting to extreme torture in the 
sufferers themselves, and felt hardly less keenly by their friends, 
that we consider it 1s not only permissible, but is our imperative 
duty to gain the hnowledge we require to attain our object, eves 
though we sacrifice the lives of ammals, and inflict upon them 
some pain—never wantonly, never carelessly, and almost always 
shght in comparison with what we often see our patients feel. 
Moreover, the | »wer animals suffer from disease as well as men, 
and we may hope that the advance of pharmacology will give 
us the means of relieving pain and prolonging life in them as 
well as in man 


When we look back for twenty years and sec ‘how far pharma; 
raser'e expechierite 
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Fournal de Physique, June —P. Garbe, experimental re- 
searches on radiation Examination of the formulz proposed 
by Dulong and Petit, by E Becquerel, by Violle, and by Stefan. 
The author holds Stefan’s law to be true for absolutely black 
bodies only The verifications have been made by spectro- 
photometric measures of glow lamps fed from accumulators.— 
G Wyrouboff, the structure of crystalline bodies endowed with 
rotatory power. This 1s a remarkable paper, traversing several 
conclusions hitherto believed to be proven The author states 
that the alleged necessary and constant relation between rotator 

wer and the existence of facets indicating non-superposable 
hecuiedry is untrue, for of eghteen such substances known, 
only four have been proved to have such facets, while the nitrates 
of lead and of baryta which are cubic with facets of this kind 
have no rotatory power. The author now propounds the view, 
which he supports by the discovery of striated structures upon 
the facets in question and by various strong ments, that the 
real physical cause of this rotatory power is that such crystals 
consist of superposed lamin crossing at different angles, and 
possessing biaxial refraction In fact, he holds that these sub- 
stances are only pseudo-symmetncal, and that the built-up mica 
plates of Reusch which show rotatory power are actual types of 
the phenomenon in general He particularly refers to the 
optical behaviour of amethyst, and fucther declares that he 
has succeeded in proving; that the true crystalline form of 
sulphate of quinine is clinorhombic. He regards as absolutely 
illusory, in the vast majonty of cases, the so-called measurement 
of the angle of rotation by these substances. ~-L, Laurent, practical 
methods for the execution of objectives intended for instruments 
of ision. This paper describes means for testing duri 

ocess of manufacture the curvatures, &c , of lenses 
ctroscopes, goniometers, and such instruments.—Th. and 
A. Duboseq, saccharimeter for white light. This saccharimater 


has a Senarmont polariscope placed between the polariser aid 
analyser, The Senarmont polariscope consists of of 


quartz so as to show two fringes with black central 
which in the dark field are situated exactly in line with ope 










of polarisation, the 

pensator m= added.-—-J. oisenat, influence of ae 
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K. Angstrom on the 
faces.—-Ch, Soret, researches on the ree 
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drostecgeenachines. Notes on industrial appheations of a 
6 # wuxture of sulphurous acid and carb mic 


: on the cnmmercial scale hy the action of sulphuric 
seid on eeepon.—J. Maurer, influence of altitude on diurnal 
dione of di n—H. Schueebeli, absolute value of 
Loalicient of friction of ar. The results, which agree with 
iDbermeyer, were made by Graham's method.—H. Schneebeli, 
lexperimental researches on the impact of elastic bodies. 


| Dulleins de la Société d’ Anthropologie de Parts, tome ix. fasc. 
la. —Continuation of M. Topinard’s paper on the cephalic index. 
Yn his revised system of nomenclature M Topinard virtaally 
jects’ Broca’s method in favour of the qencinle division 
adopted by Prof Flower, and generally followed by English 
and American anthropologists For his old terms of “‘ sus x 
and “sows” he further adopts those of “ultra” and ‘‘ hyper 
Thus, far example, while he considers that the true dolicho- 
cephalic group is represented by the index of 70-74 inclusive, 
his ultras and hyper dolicho- subdivisions exhibit respectively 
the indices of 60-64 and 65-69 The medium group standing 
between the dolicho- and the brachy-cephalic limits he character- 
ises as “ mesaticephalic,” with an index of 75-79 inclusive, 
while his brachycephalic divistons range from 80, beginning with 
the mean representatives of the groups, to 94 as the extreme 
limit of the ultra-brachycephalic index.—At a later meeting, M 
Topinard drew attention to the neces-i!p for using greater ex- 
actitude in the definition of the methods to be employed in 
making anthropometric determinations, those of M. Bertillon 
as set down im his instructions regarding anthropometric identifi- 
cation being, in his opimon, at once complex and inexact.— On 
the so-called “Lenape” stone, bys M de Nadaillac, whose 
opimou of the possible genuineness of the stone 15, as he informs 
ue, based only on the testimony of others —On the occurrence 
of amber in the prehistoric graves of the Departement des Basses 
Alpes, by M. Bonnemére These finds were formerly so frequent 
that the peasants in some districts used amber for lighting their 
dweflings, and hence it was locally known as “ peira cremarela,” 
or barning stone This name ts still applied to at at Salignac, 
where many of the villagers are in possession of amber, all of 
which is more or less red in colour —At a later meeting, M 
Bonnemére described to the Society some curious bronze dishs 
found by M. Ollivier m graves near Salignac, and which appear 
to have been used to strengthen the outer surface of cutrasses 
and other forms of protective armour, Ina cemetery in Carniola, 
bélonging to the early Iron Age, a helmet has been found 
com of similar bronze knobs fastened 19 rows to an inner 
skin lining —Anthropology and philology, by MI Beauregard 
Ahe object of the writer 1s to shoW the importance of the com- 
so study of languages to determine the usages, and moral 







d mental status of various nations He specially passes in 
view the languages of Egypt and South Afnca, Mexico, Peru, 
and the Red Indians, indulging in many fancifu) deductions re- 
ing assumed ethnic affinities.—On the ongin of life, by M. 
auvelle. The author believes that modern science justifies the 
theory that the simplest forms of n Alge represent the 
earliest manifestations of organised beings, in which chlorophyll 
the active ‘agent —On impregnation, and the influence 
mercised on subsequent offspring by the first conception, by M 
Fauvelte.—On the effects of long and short periods of military 


~"3¢ in the French army on the health and physical develop- ! 


of the men, by M. eau—On the origin of 
fabrication of glass, by M  Mortillet.—Morphological 

of the brain of Gambetta, by MM. Chadzinski and 

fa Duval. This extremely minute report of the post: 
vortes examination, undertaken at the instance of the Society, 
& itaxtrated By noserous secuional drawings of the varrous con- 
olutions, which exhibit a remarkable degree of complexity, 
i aly Gnusual regulanty in the arrangement of the folds.—M. 

egard laid betore the Souety various objects obtained from 

« of the Pampas, inclnding the curious “ botas de 

. 2" oF boots made from the skin of the hind legs of horses, 
mites, or oxen.—-On the ig ale of the tumulus of Kergouret 
at Carnac, in 1885, by M Gaillard, A few implements and a 
diovite hatchet are almost the only finds yiel by the recent 
explorations of these dolmens, which were neatly destroyed, 
and ns contents almost wholly removed at the time of thei 
orig! Wiscevery sbout twenty years ago.—Report, by M. 
of the results of the explorations, conducted by M, 

' det the Emountainous region of Popocatapetl, in Mexico. 
rest: attaches to these researches, which have brought 
Shiextetence of two ancient Mexican cemeteries, in one 
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of which the remams belonged exclusively to young children, 
Among the numerous fragments of bones were a mass 
broken jars and vases decorated with vanous emblems of the 
divinities Ch uchiutlicue and Tlaloc, to the latter of whom young 
children were sacrificed on high places to secure rain, 


Builetsn de l Acadénsie Royale de Belgique, June. —On the 
origin of the phosphate of lime in the brown chalk phosphatic 
beds of Ciply, by F. L. Cornet. These beds, which have a 
mean thickness of 21 metres, and about 18 percent of phos- 
phate, are shown to be undoubtedly of animal origin, as attested 
by the large proportion of mitrous organic substances contamed 
inthem The brown chalk appears to have been deposited mm 2 
shallow sea inhabited by a numerous fauna of invertebrates, fishes, 
and large Saurians The deposits were slow] formed in tranquil 
water» during a long geological epoch, as shown by the great, 
thickne s of the phosphatic beds, the perfect regularity of the 
layers, and the state of the fossil shells fornd mthem. These 
deposits, which occur nowhere else, may have been caused by 
the periodical destruction of fish, such as at present occurs ag- 
nually i the Gulf of Aden.—Note on the parallelism between 
the Carboniferous Limestone of North-West England and Bel- 
gum, by L. G de Koninck. It 1s pointed out that the sya- 
chronism of these various systems is far from bemg fully esta- 
bhshed. The Tourna: formation would appear to be older than 
the English fossiliferous mountain limestone, while the Vise 
rocks may be onion porary of the Yoredale series. On the 
other hand, the zone of Productus grganteus seems to have ac- 
quired a far greater development in the north of Englaad than 
in Belgium —Remarks on the law regulaung the tension of 
fluids, by P de Heen. The formula recently announced by the 
author 1s here shown to apply not only to stable fluids, but also 





' to those whose physical constitution vanes with the temperature. 


SOCIETIES AND ACADEMIES 
SYDNEY 


Linnean Society of New South Wales, June 30.—Prof. 
W J. Stephens, F.G.S , President, in the chair —-The follow- 
ing papers were read-—-Note on Ctenadax wilkinsons, by 
William Macleay, F.L.S. It ws here explained that the fish 
described by Mr. Macleay under the above name has been 
a certained by Dr. Ramsay, of the Australian Museum, to be 
closely allied to 7a@ragonurus cursert, of Risso, Some remarks 
are also made on the habits and affimties of the fish —Notes 
on the recent ie ne in the Taupo Zone, New Zealand, by 
Prof. Stephens, A.,F GS __ In this note the author gives 
particulars of the late volcanic disturbances, and such informa. 
tion as to the geographical and geolo zical features of the district, 
as may perhaps enable those living at a distance to understand 
more clearly the accounts of the recent outbreak which have 
already appeared in the newspapers —Notes on Austratian 
earthworms, Part I., by J J. Fletcher, M.A., B.Sc. Up to 
the present tame but three Australian earthworms have been 
described, Lumbricus nova-hollanduc, Kinberg, and ~ .- 
lumbricondes, Perrier, from N.S.W., and Mepascolides australis, 
McCoy, from Victona. In this paper a fuller account is given 
of Kinberg’s species, and descriptions are given of six new or 
undescribed worms from the rich volcanic soul of Burrawang end 
of Mt Wilson. Of these, two species (P. coxts and P. atest 
are referred to Schmarda’s genus Firechefa, two others (4. 
narrated mg N. eee Ascent ma new nefits 
ry iam genus Noloscolex ; 2 (Didymogaster stlvatius} 

18 sedractitelian, but differs from A’ofoscolex ; and the sixth 
(Cryptodrelus) 1s postelitelluzn, with aght rows of setx, but 1s 
different from Dyaster. Three of these, as far as 1s known at 
t, occur only at Burrawang, one at Mt. Wilson only, one 
is common to both localines as welt as Sydney, and one occurs 
at Burrawang, Springwood, and Jervis Bay. Mr. Fleteher has 
heard of the occurrence of worms, some of them very large, in 
the Hunter and Manning River districts, and probably these, a2 
wellas Ilawarra, the Richmond and Clarence districts, and cther 
parts of the colony will yield, when systematically search 
good harvest of earthworms, He eppeals to ... 
members of the jety resident in these or other 
ties, either for information or for specimens pat alive 
apres engin geese alive packed in a tin 
or large bottle, a little earth and plenty of damp moss. 
Information ss to the existence or otherwise of earthworms tn 
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would also be very valuable.—Notes 
oo. from the coxst of 
C.M.Z.S. 
of thts Hydrozoon near 
Mr Brame: also mentions that a 

sent from the British Museum to the Aastraliaa 
seam as Ceratelia fusca, Gray, 1s really D.Astella atrorubens, 


Gray, from Algoa Bay. 
Paris 


Academy of Sciences, August 9 —M. Emile Blanchard 
in the chair.—On the problem of Gauss concerning the 
attraction of an elliptical mng, by M Halphen. Although 
a clear demonstration of this well-known poe has lately 
been made by G. W. Hull (Simon Newcomb’s “* Astronomical 

” vol. i, 1882), a fresh solution ts here proposed, which 
has the advantage of not de pee the preliminary resolu- 
tion of an equation of the third degree. —Observations on the 
oldest sedimentary formations m North-West France (con- 
cluded), by M Hébert. It 1s shown that the clay-slates of 
Saint-L6, which are pre-Cambnan or Archeean featene 
were d ted im horizontal layers in a marine basin, which 
stretched from Wales southwards to Quimper and Alencon, and 
which was broken only by a few isolated masses of granite and 
crystalline schists, This oldest of oceanic waters lasted for a 
ong geological epoch, as attested by the thickness of these 
deposits, and the transformation of the muddy sediment into hard 
clay-slates. The present vertical position of these rocks, which 
were antecedent to all animal life, was evidently due to contrac- 
tion of the terrestnal crust, by which were determined the fold- 
ings, faults, and ruptures, and probably the general upheaval of 
the whole region.—Reply to M. Hugoniot’s note on the pressure 
that eva-ts in the contracted section of a gaseous vein, by M 
Hirn. ‘To M Hugoniot’s objection the author replies that he 
has shown by experiment that the gas flowing through a cylin- 
Grical tube into a reservoir, where 1t becomes very rarefied, falls 
gradually from the pressure /4,, which it possesses in the gaso- 
meter, to a pressure 7, which 15 almost exactly that of the 
rarefying reservoir.—On the velocity of the flow of fluids, by 
M, . Vautier Having in a previous communication ex- 
plained his graphic method, the author here shows the process 
by which he has successfully applied the revolving mirror to the 
measurement of the velocity of fluids —Spectrum of the negative 
pole of nitrogen general law of distribution of the rays which 
appear in the bands of the negative pole, by M. If Deslandres. 
ng the luminous region, which noe has ee studied, 

¢ spectrum of the negative pole 1s accompanied by faint traces 
of positive bands But in the ultra-violet regwn it 1s prolonged 
only by a small number of, band:, and becomes, so to say, 
smothered amid the powerful and numerous positive bands. 
The rays of the band A 391 are disposed according to the follow- 
ing simple law - The intervals from one ray to another, calcu- 
lated in numbers of vibrations, are arranged as nearly as possible 
in arithmetical progression. This appears to be a general law, 
not merely an isolated fact, as observed by Piazzi Smyth 
and Herschel between sixteen rays of the green band of the 
oxide of carbon.—On the temperatures and critical pressures of 
some vapours in liquids, by MM. C Vincent and J Chappuis 
Ina fous communication the authors announced their re- 
on the temperatures and critical pressures of two series 
of gaseous bodies at the ordinary temperature. Here they give 
the result of their experiments with liquid bodies at the ordinary 
temperature—the chloride of propyl, the series of the three amines 
of ethyl, and the two first normal amines of propyl — Researches 
f 
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that the variations of solubility of this salt are not subjected to 
the law recently announced by or, He arnves at the general 
conclusion that the solubility of the chlorides precipitated by 
hydrochloric acid varies in the presence of the acid, so that the 
“sam of the equivalents of water, salt, and acid forming the 
solution remains constant at the same temperature, whatever be 
the chloride and whatever be the ons of the mixture.— 
Combinations of ammonia with the metallic by 
M. T. Klobb,—Chemical = nor ge ed - Me re 
Le Cann. Semis cal cet “cr pti 
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distilled from the ke of white wine, by a, Age 
mier —Fresh researches on the axial nervous y- 
Maurice Mendelssohn. It is shown that oie Gale 
the same physical and physiological properties M. 
Du Bows-Reymond has discovered in ¢*her nervous curren 
also that its direction 18 1n the closest relation with that of ( 
function of the nerve —On the alterations prosece in thb-oc 
stitution of the bload by the action of the su ges of carbon 
the animal system, by MM. Kiener and R. ——On t 
resistance of the virus of glanders to the destructive action 
atmospheric agencies and of heat, by MM. Carddac a 
Malet It 1s shown that this virus loses its virulence in humov 
exposed to the open air after complete desiccation ; also that it 
destroyed rapidly in warm and dry, slowly in cold and mo 
weather.—On the disposition of the limestone breccias of 1 
Alpuyarras Range, Andalusia, and their resemblance to tl 
carboniferous breccias of Northern France, by MM Ch, Barre 
and A. Offret ~On a method of volumetric analysis for t' 
sulphates, by M. H Quintin 
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“_.° He PHYSIOLOGY OF PLANTS 


Lectures on the. Phystolozy of Plants. By S. H. Vines, 
M.A. D.Sc., F.R.S. (Cambridge University Press, 
1886.) 

T has already been pointed out in the columns of 
NATURE that our botanical schools in England are 

at present leading in great measure a parasitic existence 
on those of Germany in respect of the text-books which 
are in common use: translations of the works of Prantl, 

Sachs, and De Bary are in the hands of most of our 

students, while the number of manuals from foreign 

sources will shortly be increased by the publication of 
others which are :n active preparation. However greatly 
we may admire the works of the above authors, still it 1s 
with no small satisfaction that we turn from them to the 
eview of a book which we may well regard as the first- 
of a renaissance in this country of the physiological 
sranch of the science of botany ; and the more so as the 
sroduction of original text-books may be taken as one 
important indication of activity in the pursuit of the sub- 

‘ect to which they relate But while receiving this work 

of Dr. Vines with a hearty welcome, it 1s to be regretted 

hat, as noticed in the preface, a considerable interval of 
ime has unavoidably elapsed between the printing of the 
first sheets and the completion of the book thus one 
reat advantage of original production as opposed to 
ranslatton, viz. that of being more nearly up to date, is 

*n some measure lost 1n the present case, and it 1s to be 

roped that the book will, as it well deserves, quickly run 

mm to a second edition in which this defect may be 

emedied 

Those who have had the advantage of hearing Dr. 
Yines in the lecture-room would expect from him a clear 
tyle, and a skilful arrangement of the matter, and these 
are two of the most prominent characteristics of the work 
sefore us. Its scope 1s not that of a manual for mere 
Jeginners ; it 1s rather constructed to meet the require- 
ments of advanced students, and accordingly the author 
is freed from the zmfed:menta of external morphology 
and anatomy, a sufficient knowledge of which he pre- 
umes to have been acquired from other sources But 
notwithstanding this presumption, the mtroductory lec- 
ures Open in a manner easily followed by the uninitiated 
nd the whole could be read with advantage by any one 
vho has become acquainted with the mere rudiments of 
'egetable anatomy. 

The first three lectures are devoted to the structure and 
woperties of the vegetable cell, including the osmotic and 
iptical character's of its parts ; this is preparatory to the 
tudy of the absorption of water, of the substances in 
wlution in it, and of gases, which occupies the two follow- 
ng leetures, this subject being followed in fitting sequence 
¥ & discussion of the movements of water in plants, and 

piration. Lecture VIII. is devoted to the con- 
of the food of plants, together with the more 
mies points as regards the functions of the several 
mnients and the sources from which they are obtained ; 

‘Wee. te-tn other parts of the book, a short historical 
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sketch is given of. the development of knowledge and 
opinion regarding each several function. Then follows 
the subyect of “ metabolism ” in its widest sense, a broad 
distinction being drawn between constructive metabotiem, 
or the building up of the organised structures of plants, 
and destructive metabolism, or the conversion of more 
complex substances into others of simpler composition. 
It 1s in the treatment of the constructive metabolism that 
the most striking novelty will be found by English 
readers, in the introduction of a view regarding the for- 
mation of non-nitrogenous organic substance, which, 
though propounded some years ago in Germany, has now 
we believe, appeared for the first time in an English text- 
book While allowing that starch is the first «éstdle 
product of the constructive processes, the question 18 
asked whether the starch which appears in the chloro- 
phyll corpuscles of a green plant under the influence of 
sunlight 1s asrectZy connected with the decomposition of 
carbon dioxide which goes on 1n them? The answer is 
as follows (p. 145).—“‘. . . according to Schmitz and 
Strasburger and 1n harmony with the older statements of 
Pringsheim, the cell-wall 1s produced by the actual con- 
version of a layer of protoplasm, and we shall see here- 


after that the same 16 accerted of the layers of the starch- 
grains found in seeds, tubers, &c. ‘Translating this into~ 


chemical language we find 1t to mean that molecules of 
protoplasm may undergo dissociation 1n such a way as to 
give rise to molecules of carbohydrate among other pro- 
ducts The conclusion to be drawn 1s, that the starch 
which 1s formed in chlorophyil corpuscles under the influ- 
ence of hght 1s also the product of such a dissociation of 
protoplasm.” ... Both here, and more definitely on 
p. 158, this pomt 1s accepted as proved, and 1s repeatedly 
referred to in the treatment of constructive metabolism. 
But, it will be asked, is 1t at all admissible thus to “‘trans- 
late” microscopical observations into chemical language? 
When it 1s remembered that we do not yet know the 
constitution of the molecule of protoplasm, that the proto- 
plasm of a living cell is confessedly a most complex 
mixture, and that the observations quoted demand powers 
approaching the limits of microscopic observation, 1t 
would appear that this “ translation” 1s little more than a 
figure of speech, that the process 1s probably as Dr. 
Vines describes it many will be found to admit, but it 
cannot be allowed that the evidence adduced by him 1s 
even a near approach to demonstration. This is not the 
only case of accepting a probability as a proved fact ; 
thus on p 174 we read :—“ Seedlings, it is well known, 
contain considerable quantities of amides, and the pre- 
sence of these can only be accounted for by regarding 
them as having been derived from the reserve proteids of 
the seed It 1s then in the form of amides that mtro- 
genous organic substance is supplied to the seedling,” 
Enghsh readers will have become familiar with the 
view of Pfeffer and Draper that it 1s the yellow rays of 
the spectrum which are most efficient in the process of 
assimilation ; and 1t will be a new idea to many that the 
balance of experimental evidence is rather in favour of 


the view of Lommel and others, more recently supported 
by the observations of Engelmann, that those rays which 


are absorbed by chlorophyil, viz. the red and violet rays, are 

the chief source of the energy which becomes latent in the 

process of formation of organic substance in green plants. 
8 
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It is umpossible within the limits of a ehort notice to take 
up more than these two points, but they will be sufficient 
tb indicate that the part of the book which treats of meta- 
bolsm contains much that 1s new to English readers 
beth in view and in observation At its close (p. 326) the 
results acquired are summarised in tabular form, con- 
structed so as to appeal to the eye as a balance sheet, 
which takes account of income and expenditure of matter 
and energy, first in green, and then 1n colourless plants ; 
this brings out clearly the conclusion that there 1s a nett 
balance in favour of the plant in either case, of both 
matter and energy 

The next section of the book (Lectures XV.-XXI) 
opens with a description of the fundamental phenomena 
of growth, which 1s a clear statement of facts for the most 
part already famihar Thuis leads to a discussion, extend- 
ing over four lectures, of the accompanying phenomena 
of imtabihty of growing organs, which result in their 
varied directive curvatures; two further lectures are de- 
voted to the irritability of mature organs, considered in 
the light of the observations of Gardiner and others on 
the continuity of protoplasm , and the book closes with 
three lectures on reproduction; these include first au 


account of the chief types: of hnth-vertial and vegeta- 
-ve-reproauction, and conclude with a discussion ot 


the theories of sexuality of Strasburger, Naegelh, and 
Weismann. 

With regard to the use of terms, two points demand 
notice: first, as to the words “dorsal” and “ ventral,” 
which have so often been the subject of discussion, espe- 
cially because of the ambiguity arising from their different 
mode of application to leaves, and to dorsiventral shoots 
But is 1t necessary to use the terms at all as applied to 
leaves? Will not the terms “antenor” and “ posterior ” 
convey the idea just as well, the terms “dorsal” and 
“ventral” being thus left free for application to dorsi- 
ventral shoots? Secondly, Dr Vmes has not accepted 
the term “zygote” proposed by Dr Strasburger as gene- 
rally applicable to the fertihsed ovum this term 18 of 
use in avoiding the terms “zygospore” and “ oospore,” 
which, especially the latter, are often understood in an 
ambiguous sense. 

To say that Dr Vines’s book is a most valuable addh- 
tien to our own botanical hterature is but a narrow meed 
of praise. 1t is a work which will take its place as cosmo- 
politan, no more clear and concise discussion of the 
difficult chemistry of metabolism in the plant has ap- 
peared, while the part which treats of irritability 1s an able 
digest of the volumimous, one might almost say inflated, 
literature on this branch of the science. In estimating the 
value of the book as a whole, we must bear in mind the 
circumstances in which physiological botany 18 at pre- 
sent placed. There is no branch of biological science 
upon which it 1s more difficult to write ; our position with 
regard to the phenomena of vegetable life 1s throughout 
based rather upon a calculation of probabilities than upon 
clearly established facts ; 1¢ 18 for each individual teacher 
in the exercise of his duty to draw a line between the dis- 
cussion of views, and the acceptance for teaching purposes 
of points still svd judice as though they were established 
truths. Dr. Vines has gone rather further im the ac- 


ceptance of probabilities than some wili be prepared to { t 
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should be the case in a book intended for the advances 
rather than the elementary student. Placing this on ont 
side, the book 1s one which must command admiration 
a glance at the lists of references at the end of eact 
lecture will give a clue to the extent of the Mterature 
which has been searched through ; in erudition 7% stand 
alone among English books on the sudject, and will com 
pare favourably with any foreign competitors. S 
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A PLEA FOR THE RAIN-BAND . 

A Plea for the Ratn-Band, and the Ratn-Band Vinds 

cated By J. Rand Capron, F R.AS., and F.R.Met.S 

(London: Edward Stanford, 1886 ) 

A NEAT little spectroscopic book, and furnished, a: 

‘ all such books should be, with a nice index, as wel 

as not a few plates, which may be considered a secwnd 

or graphical, index of an instantaneous reference kind 
But further it 1s both an honest, and a modest, prod 

tion ; for while it says nothing more on its title-page tha: 


what it fulfils, it has not cared to introduce there a : 
piticin, witiear iC MMIQNT NAVE Mss sg titeemevtry ura, 


How often in literary history have not two words de 
clued whether a book shall be bought and read, or not 
these words being “second cdition” But here they 
might have been exchanged for third, 1f not even fourth 
edition, or “issue” ‘at all events, for the date Januar 
1886 

Mr Rand Capron 1s evidently of a very practical order 
and writes for practical men, and as he writes anly o 
what he fully understands, and has abundantly worked a’ 
with his own eyes and hands,—he has the faculty o 
pleasing and satisfying those whom he addresses, Thi: 
1s testified to most particularly bv the successive reprint 
of his first pamphlet] within the short interval of five 
years; for though he was not the first and earhest ram 
band writer, a public had to be created for the subject 
and 18 evidently now rapidly increasing ‘1his too not 
withstanding that the feature wherein Mr. Capron's book u 
very strong, viz numerical comparison of rain-band ing/ 
cations im the spectroscope, step by step with rain-gatyge 
measures, or ozone papers, or hygrometrical readings 0 
wet, and dry, bulb thermometers, forms by no means : 
smooth and easy-flowing kind of reading, as mere read 
ing ; however instructive it may be, and even necessar 
to have at hand to confront unreasoning objectors of at 
older schoo! , endued often with imperfect senses, but al 
the more positive in their denunciations of a new 
departure in meteorology, on that very account. 

If the poet 1s born, and 18 not to be manufactured bi 
the tutors known m these days of cram as “coaches,” to f 
it most assuredly with spectroscopic observers, when thi 
subject to be observed is not the angular place of a shazj 
line, but the degree of intensity of a nebulous band © 
shade like the rain-band. Such intensity too to be de 
termined, not by long and repeated observations witl 
some grand photometrical apparatus mounted on 2 firn 
altazimuth stand, with tangent screw motions in ever 
direction, but by a moment's look through a mere waist 
cogt pocket gem of an instrument held lightly betas 
b and finger, and leading instantly to. a judgmamnto 


fellow him, and it 1s perhaps to be regretted that this | the case, like a stroke of nothing less thes pure getiiuts' 
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test against Herbert Spencer’s apphcation of the principles 
of evolution to the solution of vital, social, and mental 
eo The author then proceeds to set up a ghost 
ded on the statement made some years ago, that 
*“ there is no evolution without spontaneous generation.” 
To refute the theory of spontaneous generation will be, 
he says, to give a direct blow to the theory of evolution 
is, he maintains, has been amply done by Pasteur and 
others, and a number of the most important experiments 
are here referred to, 

The author proceeds to argue that, since evolution has 
failed to explain the first beginnings of life, there must 
have been a God who created matter, a living germ, and 
an intelligent mind, znd that the three creations were 
distinct. 

He gives a clear account of many of the vital as 
distinct from the non-vital processes, and draws especial 
attention to the fact that solutions of many of the 
pos organised products polanise light, and that the 
only organic bodies which have been formed synthetically 
are the lower orgamsed products which do not polarise 
hight. It 1s doubtful, however, whether the distinction 
1s one which will hold much longer, as chemical methods 
are constantly improving 

The author adduces no new facts, but he has the ment 
of bringing together in a very readable form, statements 
more or less scattered about in several books and 
periodicals 


Hestory of the ped College of Surgeons in Ireland, 
&c By Sir Chas. A. Cameron (Dublin Fannin 
and Co., 1886.) 


THIS volume, which 1s published at the expense and by 
the authonty of the College of Surgeons, collects to- 
ether the charters and histories of the various [rish 

edical Schools and Colleges, and supphes biographies 
of the leading members of the medical profession 1n Ire- 
land, together with a list of their works. 

Many curious ana are given of the old pe 
among others, of Joseph Rogers (1734), one of the first to 
feed fevers, who gave a patient daily for a month four to 
six quarts of sack-whey and two quarts of mulled canary, 
which was certainly vigorous treatment. 

The first Society for the regulation of medicine in Ireland 
dates back to 1446, when Henry V1 established a Guild 
of Barbers in Dublin; and later on, in 1572, Qucen 
Elizabeth granted a new charter by wmch women were 
admissible to the guild; and in those days a barber 
was equivalent to our surgeon 
until the foundation of the College of Surgeons in 1784. 

il be of great use as a work of reference 
alin atnin af mad a nan nb amer nawsiad in Tea 
land, and its compilation must have been a laborious 
labour of love on the part of the author The biographies, 
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these columns to put forward certain views which I i 
held with reference to the points raed by the author, 13 
remark that I am writing under the duadvantage of 
from notes or books of reference, and that I have not 
the complete paper Moreover, my work of late years me 
off biological tracks, and I can but regret that my remarke musts 
under the present circumstances, be of a more or less yt 
character , but at any rate they may be of use as & contribution 
to the discussion which Mr Romanes’ carefully d 
paper well ments at the hands of biologists 
fn the first place, I should like to point out that evolatian 
what Mr Romanes calls ‘‘ independent variation,” or the 
vention of crossing with parent forms, 1s ve 
Weismann in one of his eacher works, ‘ 
der Isolirung auf der Artbildung” (1872), which essay I 
commend to the notice of all interested in the subject. ™ 
mann termed this principle ‘‘ Apexi,” and for want of 
word I have rendered this “ Amixia” in my edition of the 
** Studies 1n the Theory of Descent,” in which work the prin- 
ciple 1s also frequently alluded to tu 
All evolutionists will agree with Mr Romanes that natu 
selection per se 1s incompetent ta account for the origin of species: 
This has long been admitted by naturahsts, and Darwin humsele 
in Jater life Frankly acknowledged that in the early editions df 
the ‘‘Ongin of Species” he over-estimated the power of thi 
agency Nevertheless, Darwin to the last considered natura 
selection as the chsef agency in the evolution of species, and no 
one saw more clearly than he did the difficulties which sur- 
rounded the formation of incipient species, owing to the ob- 
hiteration of new characters by intercrossing with the parent 
form. The sterility of natural species as compared with the 
fertuhty of domesticated races 15 also a difficulty which Darwit 
jully recogmsed and did much towards meeting _ The results o! 
his investigations in this direction have been to break down the 
supposed fixity of the rule, although it must be admitted that 
the broad fact still remains, and we cannot but be gratefal to 
Mr Romanes for once more emphasising this difficulty with his 
characteristic clearness It 1s chiefy—if not entirely-—with the 
object of meeting this difficulty that "physiological selection ” 
has been conceived, because, as it appears to me, the other diffi 
culties referred to by Mr Romanes, viz those connected with 
the prevention of intercrossing and the inutthty of trivial charac 
ters, are quite subordinate to this main difficulty, and need no’ 
be further considered until the ieee (or otherwise) 0° 
physiological selection has been settled The questions now tc 
be decided are whether natural selection + sexual selection + 
correlated variability + amaxia + use and disuse, &c., is really 
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_ a theory of the origin of sfees, or whether these factors ~ 
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been only made to “‘ pose" as such? Is ‘physiological selec 
tion” competent to account for the origin of species ? 

If Linterpret Mr, Romanes correctly, his theory 1s equivalent 
to the admission that amoxia may become inter-racaal, s,¢, that 1! 


This Society lingered on ; May arise among the individuals of a species without the mter 


vention of physical barriers by the spontaneous ongination of 
a ia dese ak barrier, ¢¢ by variation m the reproductive 
capacity at such a form of variation may exist I have foag 
Pe Oh wt F | Wisi GNF GAACHESER yg GRABLE I do bu SUF UY VV ALES QhLA LEI FWA Bpeese 
ness in face of the arguments so skilfully marshalled by the 
author of the new theo But, since Mr. Romanes admits the 


which are very numerous, form the most interesting part , efficiency of natural selection, the question seems to resolve 
| itself into this: Can physiological selection work independently 


of the work, and include a large number of world- 


renowned names, the greatest of which are probably | of natural selection? 


Graves and Stokes 
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LETTERS TO THE EDITOR 


[The Bdstor does not hold hrmself responsible for opinions tx- 
pressed by his correspondents. Nether can he undertake to 
réiurn, or to correspond with the writers of, rejected manu- 

Uma te 's, No notece ts lahen of anonymous communuations. 


ametee on 


that tf 13 enepossible otherunse to insure the ce even 
of commusicatsons containing interesting and novel facts.) 


Physiological Selection and the Origin of Species 
As I was unable to be present at the Linnean Society when 


Mr.-Romanes read his paper on the above subject, I may take | 


the opportumsty furnished by the publication 


If not, natural selection must still be 


| regarded as a prime factor, and if physiological selection cannot 





the abstract in | logical selection 


onginate a species independently of the cuntrol of natural selec- 
tion, surely the latter, with its subordinate factors (of which 
physiological selection may de one), 13 still the chief element in 
the theory of the origin of species 

Let us suppose, for the sake of argument, that the 
individuals of a species there arise certain varieties are 
fertile snfer se, but sterile with the parent form. There would 
thus arse a new race which could not be swamped by inter- 


stor urgenily requests correspondents fo keep thar letters | crossing with the predominant form, and the one would 
as short as penile: The pressure on hts space is to great | practically be resolved into two--the parent form ‘being 


the ascendency ns regards numbers. But the 


always most severe between the most closely related and 
unless the new form (arising by inter- ) 
some distinct advantage over the old one, it would as yb 


_. -.-tinated by the overwhelming majority of 
as it would be by intercrossing in the abeence of ak 
thus appears to me to be a 
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paturs] select sexual selection, correlated variability, the 
lav eee rae any other of the Darwinian factors. The 
= pf by Mr. Romanes for his new factor-—the 
aus of the Fit ’—seems to imply fitness for sumething, 
~ly for the conditions of life, and if the survival of 

aa suce is determined by natural selection, then I venture to 
that natural selection must still be regarded as ¢he theory 
of tha origin of species and as something more than a theory of 

ag of adaptations. . 
To the foregoing Mr. Romanes will probably say that physio- 
ogical selection 1s a weessary adjunct of natural selection, and 
that no new species can arte without the co-operation of his 
or. If this be the case, then, bearing in mind the views 
which I have expressed with reference to the subordination of 
hysiological to natural selection, it seems to me that the most 
Fixely course to pursue is to appeal to the latter for an explana- 
tion of the “‘primary” specific character, viz. sterility It 1s 
true that Darwin and many of his followers have attempted in 
vain to account for this primary specific distinction by natural 
selection, but I still venture to think that the solution hes in 
this direction. Indeed, the elements of the solution appear to 
me to be furnished by the original theory of Darwin and Wal- 
lace, a8 I will now briefly attempt to show, hoping to elaborate 
the idea on some future occasion, or, still better, leaving it 
for development or extermination in the hands of professed 

biologists. 

The straggle for life being the most severe between the most 
closely allied forms, diversity 1s in itself an advantage, because 
the mdividuals which depart from the parent type may (but not 
necessarily must) ‘seize on many and widely diversified places 
in the economy of nature, and so be enabled to increase in 
numbers.” Hence Darwin’s principle of ‘‘ divergence of cha 
racer,” so well restated hy Mr Komanes in his paper. Now, 
if diversity 1s an advantage, natural selection can deal with it 
like any other advantageous character, and osu/d sesse upon 
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tion, by acting 2n the same direction, might evolve the more or 
less perfect sterility which we now behold, because every de- 
arture on the part of the derived form in the direction of 
fertility with the t form would be a retrograde step tend- 
ing to obliterate those advantageous characters which led to the 
first survival of the new form, and the descendants of such 
partially fertile departures would constantly be weeded out 
owing to the dilution of their peculiarities with the less advan- 
tageous characters of the # pbs form To put the case in 
another way, 1t may be said that natural selecttun is constantly 
endeavouring to develop the most advantageous modifications 
of every 1es, but succeeds the better the less the degree of 
fertility of the eee modification with the parent form, 
and succeeds only perfectly by producing perfect sterility with 
the parent form. Fertile advantageous modifications, on the 
other hand, would be swamped by absorption into the parent 
form 
I thus venture to think that the theory of natural selection as 
sketched out by Darwin and Wallace is still a theory of the 
ongin of species The production of the sterility of species by 
this agency 1s, according to the present views, to be referred to 
the same causes as all the other modifications produced thereby, 
viz. the natural selection of a ‘‘ spontaneously ” occurring vana- 
tion in the function of one particular organ. In the case of 
domesticated races no such selection with reference to the func- 
tions of the reproductive system has been effected, but the 
varieties have only been kept from interbreeding by what 
amounts to isolation. It 1s not surprising, therefore, that such 
artificial forms, which have been selected only with reference to 
cxternal characters, should be fertile rater se, while 
species, in which fertility 2s/er se has been rigorously suppressed 
by natural selection through long series of generations, should 
exhibit a greater or less degree of sterility! In other words, 
‘‘ physiological” appears as one particular phase of natural 
selection, and as far as we can see there 1s no reason why there 


any means afforded to secure its perpetuation, provided always , should not be other modes of variation leadmg to the same 


that the divergence was in the direction of some unoccupied | result by acting indirectly upon the i ahaa system. 
‘Lhis last condition amounts ; all such modes of variation would stl 
to nothing more than that the divergence 1s to be of an advan- ; ment or suppression by natural selection. 


** place in the economy of nature.” 
tageous character Among the most effectual means of securing 
gabiggt diversity must be sterlity with the parent form | 
ence, given a variability in the reproductive capacities of 
different pairs of individuals (which f have already conceded), 
the question ts whether natural selection could not develop out 
of this more or less imperfect fertility a more or less complete 
stertlity Ifitis to the advantage of some particular variety not 
to resemble its parent form, out of the immense number of 
divergences which are always taking place (by ordinary varia- 
tion) those varieties which showed the greatest infertality with 
the parent form would in the long run survive, for the very 
reason that their progeny, tending to inherit the characters of 
their parents, would possess the aavaniagecut characters of the 
latter, which led to their survival in the first instance, and, 
among these characters, that dimmished fertility with the 
a form which lessens the chance of their extermination by 


ercrossing. 
As the foregoing argument 1s necessarily expressed in general 
it will be of use to specialise our ideas by an appeal to a 


etical case, Suppose, for instance, that a dominant 
5 sete Shailge to the twelve vaneties A, B, C,.... L, out 
of which four, 4, D, K, L, possess some shght advantage over 
the parent form, adapting them to some new conditions in their 
environment. The four varieties thus stand a chance of surviv- 
ing, while the eight others would be the ‘‘unfit.” Now these 
four varieties in their incipient stage (and in the absence of 1s0- 
lation) would be subject to extermination by intercrossing in the 
hext generation with the parent form, But the chances against 
these four vaneties being cgually fertele with the parent form 
t be exceedingly great: let us suppose, therefore, that B 
K are less fertile with the parent form than D and L. Under 
mstances the latter would be wiped out by inter- 
4g, while the former would tend to retain their peculiarities 
thus survive. The pecularities both of B, K, and D, L, 
lly advantageous, but those of Ba K, are alone 
ed to survive. ¢ parent species has, as it were, 
attempted to give rise to four derived species, and has only 
anradeied in producing tuo. It is a case of selecting out of a 
of advantageous modifications those particular varieties 
~ the least fertile with the parent form. From the 
“- thos produced in the initial stages, natural selec- | 
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But 
be subject to develop- 

R. MELDOLA 
Greenock, August 21 


THe Duke of Argyll’s letter about organic evolution, pub- 
lished in your last week’s issue (p 335), calls for a few remarks, 
as it 1s very misleading, and bespeaks some musconceptions on 
the part of the writer. He has evidently read his own views 
into the two articles on organic evolution contributed by Spencer 
to the April and May numbers of the Vineleenth Century, In 
those articles Spencer makes no ‘‘ admission”; what he says 
there with respect to natural selection has been held by him for 
the last twenty-six years. He does not deny that the natural 
operations denoted by natural selection do constitute an operat- 
ing cause in the evolution of species Only, he goes deeper : he, 
with his charactenstic truly philosophic insight, sees in natural 
selection a proxtmate cause; sees behind it the primordial 
operations of forces of nature which rendered natural selection 
possible, and supplied it with a point-d‘appui. Then he assi 
use and disuse as another cause in the origination of species. 
Now all this is not a ‘declaration inst” what your corre- 
spondent pleases to cali ‘‘ Mechanical Philosophy,” but 1s a part 
and parcel of at. It 1s rather a ‘‘declaration against ” all sorts 
of teleological philosophy. Let him remember also that sag 
cer’s philosophy 1s the acknowledged philosophy of evolution ; 
and he maf rest assured that, even if the theory of natural selec- 
tion @s @ cause in the genesis of species be proved untrue, that 
philosophy will still stand o; posed to any philosophy that will 
attempt to bring back “* Mind” as one of the cases of organic 
se eat o 

our corr ent 1s a little too hasty in_ his rejojcings over 
Mr Romanes" § paper on “ Physiological Selection » He will 
see from the s.cond part of the paper that even Mr, Romanes is 
unable to deny that in some cases at least natural selection is 
quite competent to originate species. 

Then your afar ari thinks the theory of natural selection 
** not only essentially faulty and incomplete, bat fundamentally 
erroneous,” ‘‘in so far as it assumes variations to anse by acci- 
dent.” Now by “accident” or “chance” in this connection, 
evolutionists (including Darwin) have simply meant the action 
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of some hidden causes whose exact mode of operation 
is not known. We all know, however, that variations are /acés 
of nature, and it is not difficult to see that they are the necessary 
consequences of the varying mamber, amount, proportion, and 
manner of action, of the natural forces acting on different portions 
of living matter. Now, in making vanations the starting point, 
the theory of natural selection may justly be considered to be 
“‘yncomplete,” even as our knowledge of electricity 1s incom- 
plete because we do not know the real nature of the thing, as 
astronomy 1s incomplete because we do not know for certain 
how, for instance, the solar system was formed ; but in so doing 
the theory cannot be ‘‘ essentially faulty” or “ fundamentally 
erroneous.” It ts wlogical, not to say childish, to think a theory 
to be erroneous because it cannot render a definite explanation 
of some unquestionable facts of nature on which it 1s based and 
with which 1 starts To prove the theory of natural selection 
to be erroneous, 1t must be shown that it is never competent to 
iginate species. It it ever falls, it will fall quite zvrespectively 
of its avowed inability to give definite explanations as to the 
exact mode of occurrence of variations. S. B MITRA 
19, Keppel Street, Russell Square, London, August 17 





Red Sunsets and Volcanic Eruptions 


Pror S Newcoms’s article on the above subject in NATURE 
of August 12 (p 340) induces me to send you a brief account 
of the atmospheric phenomena that I observed in Palermo 
during and after the recent eruption of Mount Etna. 

This volcano 1s 133 kilometres distant from Palermo, but the 
transparency of the air here is so great that 1t 1s almost always 
visible from this Observatory 

At dawn on May 21 the smoke from the eruption appeared 
as a great mass of black vapour, rising from the southern side of 
the volcano. At 11 am it had formed into rosy balls of 
vapour, orcumuli With the theodolite I measured the angular 
height—2° 21’, which gives 8 kilometres of hnear altitude On 
May 24 the smoke had the characteristic form of a pine-tree, 
and a greater height, but at 4 pm the upper edge of it was not 
well defined, and [ obtamed (approximately) the altitude as 
#4 kilometres. 

Since May 22 these vapours from Etna have spread over the 
eastern, and more recently over the entire, horizon of Palermo 
In the early morning of June 3 the fog was so dense that the 
#un was invistble, and the towers of the Matnce, 200 metres 
distant, were only indistinctly visible, which in Palermo 1s quite 
extraordinary From May 29 to June 3 Italy has been invaded 
from sonth to north with mist, which was probably al:o denved 
from Etna. 

Cinders from the volcano have fallen over Eastern and 
Southern Sicily, and over Calabria, as well asin Palermo, where, 
in the dast gathered on the terraces of the Observatory on May 
27, I detected with the microscope some minute crystalline 
laminew of labradonte, which mineral 1s charactenstic of the 
ejections of Etna. 

The sun msmg from the sea behind these mists has been 
purple red and then reddish yellow, at a height of about 30°st 
was neutral , but never green or blue In Nicolosi, too, 
on the side of the volcano, these colours of the sun have not been 
observed. The light of the red sun was so faint that it was 
possible to look at it without inconvenience 

No corona (like “‘ Brhop’s mng”) was observed around the 
stn or moon. Speer observations of the red sun gave 
only the ordinary atmosphenc absorptions, perhaps somewhat 
sntensified 

In the latter part of May and dunng the mionth of June the 
red after-glows appeared almost datly, and were stronger than 
before or since, but they were not so brilliant and prolonged as 
in 1831 and 1883-84, and their colour was not properly rosy, 
bet an impure reddish yellow, ; 

I beheve that the red sun was caused by the finest cinders 
from the volcano, suspended in the air, as the like phenomenon 
18 produced by the dust of the Hoherauch in Northern oe 
of the Sisucco in Sicily, and of the Kamsinin Africa. The blue 
wan (observed after the eruptions of Ferdinandea and of Krakatdo) 
has not a and the after-glows were not strongly brilliant, 
because the vapours ejected from Etna were not so enormous) 
whandant as those eyected from Ferdinandea and Krakatdo, whi 
ere marine volcanoes more directly communicating with the 
water of the sea. 

The observation by M. Janssen, mentioned in Nature of 
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July 2 ) (P. 299), of a blood-red coloration of light tra 

oo ere aaa confirmation to the preceding 
Palermo Observatory, August 17 


P.S.—Since July Bishop’ , 
Pal July op’s mng has not been vidtle a 
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The Bright Clouds and the Aurora 


On the of the rth inst I had an o ity of 
watching the curious cirrus-like clouds as daylight came on 
The display was striking, though not such a bnght one as on 
several former occasions. It first appeared about 2.30 a.m, 
when there were very faint indications of the clouds; it was 
some minutes before I noticed that they were the same brifliant 
kind as has appeared so often this summer. Their 
upper border being irregular, it was uncertain whether they in 
any part reached the limit to which the sun could shine upon 
them, or whether the apparent border was altogether the actual 
edge of the cloud-sheet ; however, it rose higher as the sun 
approached the honzon, but this might be owing to the circum- 
stance that the motion of the clouds was, as usual, from an 
easterly direction. At 3 334m they were visible as far as a 
Andromede, though they were very faint west of By 3.45% 
a.m they reached down to within 5° of a Aquile, and were 
rather plain there, and by this time the sheet covered mast of 
the sky, though none of it remained visible very low down in 
the east It was no longer bright in any part. At 3 55% they 
reached down to within 4° of a Aquilr, and were plainest about 
there, but growing fainter I was still uncertain whether the 
sheet extended peyend the western apparent border, that being 
simply the limit of sunshine, or whcther the sheet ended there ; 
but probably the former was now the case. At 4 a.m, they 
were scarcely noticeable, and by 4 11 they had disappeared 
altogether By this time a faint pmk glow had appeared in the 
east 

‘The question 1s, Was the disappearance of the clouds due to 
their having evaporated, and ceased to exist, or to their light 
being overpowered by the bnghtness of the sky? It a pero 
to me that the latter was the case It will be well va urther 
observers can confirm this supposition or otherwise , if correct, 
they cannot be considered clouds at all in the ordinary sense, 
the sky being beautifully clear and blue after they had ceased to 
be visible I could not say at any time that the clouds were 
not perfectly transparent to the stars The circumstance that 
they have never been desenbed as haying been seen by day 
seems confirmatory of the above supposition 

With respect to Prof Smyth’s remark about the spectrum (p. 341) 
I do not gather whether he considers that the auroral line noticed 
by him belonged at all to the clouds or entirely to the aurora ; 
but [ think that there can be no doubt that the latter was really 
the case. He cloes not seem to have detected any aurora at the 
spot where the clouds were seen, but doubtless it was there, , 
sithough overpowered by their brightness As at is so evident 
that these clouds were illuminated by the sun (this being con- 
firmed by their varied colours depending on their altitude, as 
described by Prof Smyth), we cannot expect their m to 
be otherwise than solar and atmospheric. I looked at them with 
@ miniature spectroscope on the evening of July 12, as well as 
on the morning of the rith inst, but on nenther was 
the spectrum bright enough for me to perceive much. 1 could 
not see any lines, bright or dark, but the spectrum faded very 
abruptly in passing from green to orange, which tio doubt was 
owing to the atmospheric bands near D, especially the ‘low , 
sun band ” ; 

On July 27 1:aw the aurora mentioned by Prof. Smyth at 
Gilsland, in Cumberland, and it was a a ae 
one there, especially about 10.25 p m., at which Bod pc of 
it was hilac—a very unusual colour The bright el were 
also visible that night, but chiefly before the nurora 
and after it ioc paal ; hades Aandi Teason to su 
is any connection between the two phenomena. 

Al the dark space beneath the auroral arch, has the 
theory mentioned by Prof, Smyth ever been proved, that there 
is any true darkness there, and that it i not merely the efijet of 


contrast with the aurora? My impression is (bat 

at least pare dere effect of contrast, though. pot 
entirely, and the idea 4s confirmed by a sinstiar a 
times appearing by contrast with the siiiant clouds, 
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sdiagust 26, 1386] 
suroti ts present ; the stars shine quite bright in this dark sky 
considers that the night after the aurora of the 


abowe Sa; 
rth th eight extended over the region ‘‘ aurora blackened ” 

the evening before. Would not this be owing to the brightness 
of the gurora preventing the twilight from being seen so high 
then simply by contrast? The fact that the dark sky was 
faminous in the spectroscope seems to bear out this. 

1 do not understand Prof. Smyth’s suggestion why these 
clouds should never be seen in winter, for any night in the year 
there is 2 time when the sun 1s at the same distance below the 
horison as it 1s when the bnght clouds are well seen 

Sunderland, August 18 T W. BackHouse 








Cloud Effect 


A very unusual cloud effect was noticed here on the 18th 
inst, at 7.450.m The whole sky, especially to the east or south- 
cast, was at that time covered with a widespread field of mackerel 
cloud. This field was cut from north to south with a strongly 
defined cleft or narrow line showing the blue shy beneath It 
was like a crack in the cloudy tissue, and formed a perfect arch, 
whose greatest altitude was not many degrees above the sun’s 
apparent place. It lasied nearly halfan hour. There was little 
wind at the time, only a slow motion from the north, but a 
change took place shortly after, when it veered to the south- 
went, E Brown 

Further Barton, Cirencester, August 20 


The Crag Deposits on the North Downs 


To students of Tertiary geology, the interest of Mr. Clement 
Reid's verification of Prof Prestwich's judgment of many years 
ago as to the Phocene age of certain outlying deposits at 
Lenham 15 so great that I must crave permission for space for a 
line or two with reference to other similarly situated deposits on 
the North Downs, which have been described as belonging to an 
horizo1 ‘so newhere between the Chalk and the moon” = Th? 
deposits to which I refer were described by Prof Prestwich in 
the 0,F.G 5, vol xiv, and of his paper Mr Whitaker made 
free use in preparing the account of these oathers in vol iv_ of 
the ‘* Memoirs of the Geological Survey” (pp. 336-42) The 
idea has been for some time gro wing up in my own mind, with 
reference to these unfossiliferous outhers, that some of them will 
hive to be recognised a3 remnants of the once more widely 
extended Upper Bagshot Sands This conclusion ts at present 
based mainly on three facts (1) the literal application of Prof 
Prestwich’s description of their lithological character to portions 
of those beds , (2) the occurrence of ‘‘similar beds on the Chalk 
Downs on the opposite side of the Channel, between Calats and 
Boulogne ”, (3) the superposition of ‘‘ analogous strata” onthe 
top of Cassell Hill in French Flanders upon the Cudcarre grosseer 
series, the equivalent of our Middle Bagshot (so called Brackle- 
sham) Beds I hupe to deal with this more at length during the 
next session of the Geological Society, and only draw attention 
now to the angnenon which I threw out several years ago 
(Proceedings of the Geological Association, vol vi p 170) for 
reasons assigned, that the oldest plateau-gravels of the London 

mare probably of Phocene age. This may possibly have 
— Mr C. Re:d’s notice. A. Irvine 
ellington College, Berks, August 17 





Actinotrocha on the British Coasts 


In answer to Mr, Cunningham's letter on the distribution of 
, Formaria and Actinotrocha, I may state that I took Actino- 
trocha in the tow-net at the mouth of this bay on July 31 I 
believe I have found it more than once before on the west coast 
uring the last few years, but, not having my note-books with 
» $ Gannot say definitely where and when If I am not 
kon, Phorenis was found by Dr Strethill Wright in the 

of Forth, and is therefore known as a British animal. 


| Each Ranza, Arran, August 21 W. A. HerpMan 





GEORGE BUSK, F.RS. 


, SENGLE-MINDED, true-hearted man, a warin 

friend, and an able and accomplished naturalsst, 

i passed away from the midst of his family, his 
and his fellow-workers. 
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George Busk was the second son of Mr. Robert Busk, 
of St. Petersburg. He was born in 1807, and at an early 
age gave promise of those tastes and of that aptituda for 
research which, developing with his years, gained for him 
the high position which he was destined to hold among 
the scientific workers of his time. 

After completing his medical education he was ap- 
pointed surgeon to the seamen’s hospital-ship Dreed- 
nought, a post which he continued to hold for about 
twenty five years, It 1s these twenty-five years which 
constitute the strictly professional period of his life, and 
which gained for him a place among the most distinguished 
members of his profession as an able, clear-sighted, and 
enlightened surgeon. 

In 1856 he resigned his appointment to the Dread- 
nought, and at the same time decided on retiring from 
pro eine practice and on devoting himself to scientific 
wor 

Having now leisure for the cultivation of those studies 
which were always dear to him, he threw himself warmly 
into biological work. An excellent and cautious observer, 
it was chiefly to researches on the structure of the lower 
members of the organic world that he now devoted him- 
self, and scarcely a month passed without the odical 
literature of biology receiving from hts labours the record 
of some new and interesting fact. 

About this time he became one of the editors of the 
Microscopical Journal, and the numerous communications 
which appeared from his pen in the pages of that period- 
ical contributed largely to 1ts popularity and success. 

There were few departments of biological science which 
Busk did not enrich by his researches, and we now find 
following one another in rapid succession a long series of 
papers containing the results of his studies among the 
lower groups of the animal and vegetable kingdoms. He 
was a skilful microscopist, an acute and consctentious 
interpreter of the optical expressions of organic form 
presented by the microscope to the observer, and his 
contributions to the transactions of our leading scientific 
societies and to various natural history journals have 
advanced our knowledge of some of the simple unicellular 
plants, of the Infusona, the Hydroida, the lower Vermes, 
and above all of the Polyzoa, to an extent which those 
who have worked in the same fields can fully appreciate. 

In 1856 appeared his article “ Polyzoa ” in the English 
Cyclopedia. In this admirable article we have an ex- 
haustive account of the structure of the Polyzoa, while it 
contains the first satisfactory attempt at a scientific 
arrangement of the group, and proposes for the first time 
the employment of certain systematic characters which 
are now universally sian tea as offering the only Jegiti- 
mate bases of a philosophical classification. 

Soon after this he undertook the labour of drawing up 
an illustrated descriptive catalogue of the Polyzoa con- 
tained in the collection of the Bntish Museum, and 
brought to bear on the descriptions and systematic 
arrangement of the species those principles whose gound- 
ness he had already established There was thus placed 
in the hands of the student a work of great value, with 
which no investigator of the group can afford to 
dispense. 

On the return of H.M.S, Ra/tlesnake from its explora- 
tions in the Austrahan seas under Capt. Owen Stanley, 

the collections of Polyzoa and Hydroids made during the 
voyage were placed in Mr. Busk’s hands for examination 
and description His report on the new species thus 
sega is published in the narrative of the 
and forms an important addition to our knowledges 
these anunals. oa nee of 

Among the facts of anatomical interest which have 
been ae te out by Busk in the organisation 

i 


of the Polyzoa, his demonstration of the structure of the 
avicularia and vibracuia deserves mentign, He 


has given by far the best account which had been hitherto 
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published of the structure and functions of these remark- 
able and eni matical bodies, while he insists on their 
value in affording characters for classification. His very 
instructive and expressive figures form part of the :lustra- 
tions of Polyzoal morphology contained in the morpho- 
logical atlas of Victor Carus. 
it was about this time that Busk undertook, for the 
Palzeontographical Society, a monograph of the fossi! 
Polyzoa of the Crag,—a task for which his knowledge of 
the recent species had eminently fitted him. But his 
geological work was by no means confined to researches 
among these lower forms of hfe In 1864 he made a 
journey to Gibraltar along with Dr Falconer, for the 
purpose of investigating the ancient fauna which had 
preserved in the caves of that region The results 
of the jomt labours of the two explorers were embodied 
in a report read at the Norwich Meeting of the Bntish 
Association in 1868, and more fully in a complete mono- 
graph on the subyect subsequently published. Among 
other palzontological contnbutions may be mentioned 
his observations on certain points in the dentition of 
fossil bears, as affording good diagnostic characters, and 
on the relations of Ursus priscus to Ursus ferox, also 
his descriptions of three extinct species of elephant, the 
remains of which were collected by Capt. Sprat in the 
ossiferous caverns of Zebbung in the Island of Malta; 
his report on the animal remains in the Brixham Cave, 
and a report on the animal remains found by Col Lane- 
Fox in the High and Low Terrace-gravels at Acton and 
Turnham Green All these communications bear evi- 
dence of his skill in recognising palzontological cha- 
racters and in detecting their relations with those of 
living forms, while his study of fossil mammals, and his 
comparison of these with existing species, suggested to 
him an ingenious method of graphically representing the 
dimensions and proportions of mammalian teeth 
It was somewhat later than this that his attention was 


NATTRE'. 


| 
| 


largely given to ethnology, and the Anthropological So- , 


ciety not only owes to 
but bears evidence of judictous management and ad- 
ministrative capacity in his labours as its President and 
asa member of it Council! Along with Dr. Carpenter 
and Dr. Falconer he formed one of a Commission which 
visited France in order to take part in the Conference 
which was held there for the purpose of mquiring into 
the circumstances attending the asserted discovery of a 
human jaw in the Gravel at Moulin Quignon, near Abbe- 
ville. Among his other ene pole work will be 
found many interesung compansons of cramia belonging 
to various nations These investigations were carried on 
chiefly by means of a systematic method of measurement 
which he advocated as affording a uniform basis of com- 
ison, by which anthropological studies might be 
Fcilitated and the data of comparison rendered more 
definite and precise 
At a time when the German language was much less 
understood in this country than it 1s at present, Busk 
performed an important service by giving to the English 
student an excellent translation from the German of 
Steenstrup’s famous treatise on the alternation of genera- 
tions, and, in collaboration with Huxley, a translation of 
Kolhker’s valuable manual of human histofogy. 
The last piece of work which devolved on him was the 
tion of a Report on the Polyzoa collected during 
the voyage of the Chal/enger. The first part of this im- 
portant work was completed in_ 1884, and has been 
already reviewed in NAIURE. It forms an admirable 
exposition of the additions made to our knowledge of 
these animals the great exploratory voyage; and 
ral ed realises all that had been expected from one who 
made the Polyzoa the subject of so much careful and 
philosophic study. 
“The second and concluding part of the Report he left 
behind him in a condition nearly ready for the press, and 


his pen many valuable memoirs, , 
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under the judicious supervision of the proofs by his gidqst 

daughter—~ whose loving care pond his taat' 
months of suffering he was enabled to carry on his 
to completion—is now quite ready for publicat : 

The many-sidedness of Mr Busk’s mind was one of 
the most striking features of his clear and comprehensite 
intellect, and naturally obtained for him..istinctions .2ad 
honours in many and various departments of science. He 
was early elected a Fellow of the Royal Society, of which 
he was afterwards nominated one of the Vice-Presidenta, 
and on the Council of which he served on several occa- 
sions. He was more than once President of the Micro- 
scopical and Anthropological Societies, was Zoologicat 
Secretary of the Linnean Society, and would have 
made its President were 1t not that, notwithstanding the 
warmly expressed solicitations of the Council of that 
body, he felt that the labour of the Presidential chair 
= greater than he believed himself justified in under- 

Ing. 

In recognition of the eminence he had attamed as a 
surgeon during the professional period of his hfe, and of 
the interest he had always continued to take in the wel- 
fare of his profession, he was elected in 1871 to the Presi- 
dency of the Royal College of Surgeons He was one of 
the Trustees of the Hunterian Museum of the College, 
and continued for three years to hold in connection with 
that Museum the Hunterian Professorship of Comparative 
Anatomy. He was a Member of the Senate of the Uni- 
versity of London, for many years Treasurer of the 
Royal Institution of Great Britain, and had more recently 
heen naminated ane of the Governors of Charterhouse 
Schoo] 

For his researches in zoology, physiology, and com- 
persis anatomy the or ay Society in 1871 awarded to 

im the Royal Medal, while for his palaontological re- 
searches he afterwards received from the Geological 
Society the Lyell and Wollaston Medals. 

On the passing of the Cruelty to Animals Act, intended 
to regulate the performance of experiments on living 
animals, he was appointed by Government inspector of 
the various medical schools and >*,~ ~*->77' '***-* 
tories registered under that Act in England and Scotland ; 


i 


‘ and the judgment and skill with which he performed the 


ae ee 


difficult duties of the office bear ample testimony to the 
wisdom of his appointment. Abhorring the infliction of 
unnecessary pain, he saw that for the advancement of 
knowledge which might tend to the alleviation of human 
suffering such experiments were not only permissible but 
called for, while at the same time he set himself strenu- 
ously against the infliction of pain which might be 
avoided, and against the institution of experiments which 
did not hold out obvious promise of the results which 
alone would justify them. 

He was a genuine lover of Nature, deriving unalloyed 
pleasure from all that was beautiful in the external world ; 
and the wnter of this notice can well remember the 
enthusiasm with which he would recall the vegetation of 
the lower reaches of the Thames—amid which his earl 
work on board the Dreadnought lay—with its nch growt 
of Sagittania, and Butomus, and Sedges and picturesque 
water-weeds, long since swept away before the spread of 
manufactures and the encroachments of civilisation. 

Generous and liberal to his fellow-workers, with his rich 
store of material always at their disposition, his loss will 
be dong and deeply felt by the many who profited by his 
friendship. Free from alt selfish and personal ambition, 
and pursuing his investi 


tions for the sake alone of the 
truths which might result from them, he cared little about 
asserting his cla 


sto discovery, and would rest satisfied 
with the belief that, whoever 


may be the discoverer, 
human knowledge would be the yale rat 
And yet, though he had no ambitious longing fer topu- 
tation, Busk was no cynic. He could 


esteem of those whose esteem was worth ai sgine'$ a 


Aiipast 26,4886} 


NATURE 


389 


i a oc epee eS ae RT mag Ee em eg ae 


arger number of wine admirers, or 
oad 3 them a wider tire of sincere and at- 


4 friends. And not alone to the fields in which he 
worked did he extend his interest and sympathies. 

the Jabourers in very different departments of 
thought he found some of his most chenshed friends— 
‘“uent and always welcome guests at his hospitable 
home, For these, and for all who had enjoyed the privi- 
lege of his friendship, the sorrow at his loss will be 


f his life. 
by the ennobling memory 0 Geo. J, ALLALAN 


men, 





BRITISH ASSOCIATION, SECTION B. DISCUS- 
SION ON THE NATURE OF SOLUTION 


it may perhaps be convenient to those chemists who 
have announced their intention of joining in the pro- 
posed debate in Section B, at the approaching meeting of 
the British Association, that, having accepted the invita- 

, tion of the President to open the discussion, I should 
indicate briefly the general nature of the subjects upon 
which J shall offer some remarks, and the order in which 
I shall probably take them. 

After an historical sketch of the theones which have 
been framed with the object of explaining the constitution 
of saline and other solutions, the phenomena of solution 
will be dealt with somewhat as follows — 

Thermal and volume changes occurring in the act of 
solution and their mutual relations How far and under 
what circumstances are thermal and volume changes to 
be considered as indicating chemical change? 

The molecular volumes of saltsin solution The specific 
heat and vapour pressures of salt solutions The relation 
of solubility to molecular volume, to fusibility, and to the 
composition of the hquid. 

Action of solids and especially of porous bodies on 
solutions Phenomena of supersaturation 

What 1s chemical combination, and 1s there any cnterion 
by which it may be distinguished from adhesion or 
mechanical combination ? 

In consequence of the very wide-reaching character of 
the subject, it will not be possible to take up the question 
of solution except as relating chiefly to solids, and 
especially salts, in water For the same reason I cannot 
fully discuss the phenomena of absorption-spectra nor 
generally the action of solutions upon light, but I hope 
some of those chemists who have worked on this part of 
the subyect will be present, and will give us the benefit of 
their experience 
_ There will of course be a great number of questions 
incidentally touched upon in my opening, which may well 
form the basis of remarks from other speakers, such as— 

How is saturation to be explained, #¢ why is there 
generally a limut to solubility ? 

Is there any general connection between solubihty and 
“tomic weight in a series of compounds in which only 

ne constituent varies ? 
aat becomes of water of crystallisation when a salt 
Ontalning water 1s dissolved in water ? 
WILLIAM A. TILDEN 
The Mason College, Birmingham 
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HE RECENT VOLCANIC ERUPTIONS IN 
NEW ZEALAND . 


WV E have been favoured by Dr. Hector, F.R.S, 
Director of the Geological Survey of New Zealand, 

‘ith a copy of a Preliminary Report drawn up by him for 
2 .New Zealand Government regarding the volcanic 
fuptions of last June in the North Island. It 1s grati- 
aie to find that the rar expressed in NATURE (p 322) 
S-geen so prom ed, and that the investigation 
femarkable mena bas been undertaken by so 






ee 


competent an observer as Dr. Hector. The following is 
his Report, but it 1s merely a preliminary outline, and will 
no doubt be followed by much ampler details 


“ Colonial Museum of New Zealand, Wellington, 
une 23, 1886 


“According to instructions from Government, I pro- 
ceeded to Tauranga on the evening of Thursday, the 1oth 
instant, in the colonial gunboat Henemoa, and arrived 
there on Saturday afternoon. At Tauranga I engaged 
the services of Mr. Spencer, a skilful landscape photo- 
grapher, and on Sunday our party, seven in number, 
drove to Rotorua by the Orip: Road, the ordinary route 
by Te Puke being blocked On Monday I proceeded to 
Wairoa with Captain Marr, who joined the boat expedi- 
tion which had been organised to search the Native 
settlements on Tarawera Lake. On the same day I sent 
my assistant, Mr, Park, to the south of the disturbed area 
by way of Kaiterma; and on Tuesday, following the 
same route, J examined the vicinity of Rotomahana. Mr. 
Spencer, with his camera, accompanied me everywhere 
so that a series of well-selected views of the eruption and 
its effects was obtained. On Wednesday we started for 
Taupo, feeling anxious to complete the general view of 
the whole le of volcanic activity from Ruapehu to White 
Island, as alarming rumours were 1n circulation as to the 
extent of country that had been affected. By this route 
we also obtained a distant but interesting view of the 
newly-raised cones of Tarawera from the eastward. The 
incidents of the eruption have been so fully described by 
the Press that it 1s unnecessary for me to refer to them in 
this preliminary report, the chief object of my rapid 
inspection having been to ascertain the exact locality, 
nature, and extent of the outbreak, and its probable 
consequences to the distnct A complete geological 
examination of the distnct has therefore been deferred 
until a more favourable season for field-work, and until 
the volcanic activity has sufficiently subsided to admit of 
accurate observation. 

“‘ The focus of the disturbance was ascertained to be in 
a line extending from seven to ten miles in a north-east 
to south-west direction from the north‘ end of the Tara- 
wera Range to Okaro Lake (see plan) The northern 
part of this line 1s occupied by the. Tarawera e. 
(This range has three summits, the northernmost bei 
Wahanga; the central, Ruawahia, 3605 feet alt.; aad 
the southernmost, Tarawera Mountain proper. The 
southern part of the lme previous to the outburst was 
a depression occupied by Rotomahana Lake, surrounded 
by low undulating country composed of pumice-sands 
and overspreading deposits of sihceous sinter, most of 
which were connected with active geysers, amongst which 
the most famous were those at the Pink and White 
Terraces. 

“From the most reliable evidence it appears that the 
outbreak commenced at ten minutes past two on the 
morning of the 1oth, by an eruption from the top of 
Wahanga, attended by a loud roaring noise, and shght 
earth-shocks, In a few minutes this was followed by a 
similar but more violent outburst from the top of Ruawahia 
—the middle peak of the range, and after a short interval 
this phase of the eruption culminated in a ternfic explosion 
from the south end of Tarawera Range, north-east of 
Lake Rotomahana. For nearly two hours this was the 
only phase of the eruption, and was accompanied by the 
ejection of vast quantities of steam, pumice-dust, and hot 
stones, forming huge towering clouds, :lluminated by 


hg atning an 
* It was at this time also that a great crack or 
(A C on plan) was formed along the east face ag 
ime Gt Go Sith, ‘the 
m the ward, but Mr. Pe ith, the 
Assistant Surv. General, ho had a ahha view from 
e 


eyor- w. 
the sides, reports that the whol east end of the mountain 
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has been blown away, and that the addris covers the 
y to a distance of many miles. The white terrace 
of pumice-sand that I saw was singularly flat-topped, and 
seemed to slope abruptly from the mountain hke a huge 
embankment 500 feet high. Besides these heavy sands 
that cp close to the fissure in the mountain side, the 
ree st was spread out in the form of stratified clouds, 
h were distinctly seen, at this period of the eruption, 
from Rotorua, Tauranga, and Taupo. 
“The cloud thus formed discharged its contents for the 
part in a direction to the eastward of the mountain, 
reaching as far as Te Teko and Fort Galatea, and to the 
westward as far as Wairoa The earth-shocks, however, 
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during this period of the eruption do not appear to have 
been of arene violence, or to have created much alarm 
beyond that part of the district lying in the immediate 
vicinity of the volcanic eruption; but shortly before four 
a.m a violent outburst of a totally different nature was 

accompanied with loud reports that reverbe- 
rated through the atmosphere to enormous distances 
The first notice of this outbreak was an earth-shock that 
appears to have been much more widely felt than those 


Ti s development was attendant on the o 

an immense volume of steam—carrying pumice-dust and 
fragments of rocks to an enormous altitude—which pro- 
corded from the site of Rotomahana Lake, causing the 


and chiefly in areas where hot springs oe 
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formation of a dense cloud in the higher .atmosphare,| 
that spread in definite directions, its advanciag ~~“ 
being marked by electrical discharges of the mast | 
striking character, At first the wind was from the a 
east, and the inhabitants of Rotorua appear to have 1 
terrified by the approach of this hideous cloud, ' 
suddenly the wind sprang up from the« south-w. 
arrested its progress in that direction, turning 
towards the north-east, at the same time conden 
vapour of the cloud to such an extent that the s 
solid matter dropped on the surface of the earth inj 
form of mud, smothering the country, and leading to t 
disastrous results experienced at Wairoa. By six am.! 
the period of active eruption appears to have closed, 
since then the cisplay of energy in a modified form ‘has; 
also rapidly dechined. 

“The following are the chief points which requite. 
notice in this report .— 

“1, Focus —Tarawera Range, about 3600 feet | 
sea-level, 1s an isolated and very conspicuous object : 
the scenery of the Lake District It slopes from the ea 
side of Tarawera Lake—the level of which is about roo. 
feet above the sea—and previous to the eruption rese, 
very abruptly, with mural precipices and columnar rocks, 
especially on its western and southern escarpments. It 
was no doubt judging from this feature that Dr. Voni 
Hochstetter was led to class Tarawera Mountain with the 
Horohoro Range, as being part of his alder or sub- 
marine-formed volcanic senes, and a remnant of the 
great plateau (Von Hochstetter, “ Reise der Novara,” 1, 
106), the surface of which denotes the orginal level of the 
country prior to the production of its present broken 
surface by the excavation of vallevs, by the up-bursting 
of volcanic mountains, and the consequent subsidence or 
breaking-in of large cavities that are now occupied by 
lakes. He nevertheless maps Mount Tarawera as be- 
longing to his recent volcanic group, and also alludes to 
it in other parts of his work as being largly composed of 
obsidian I have never ascended the Tarawera Range, 
but have exammed its slopes and found them to be com- 
posed of lavas of a high acidic or rhyohte type, in the 
form of flows intersected by dykes, and containing, 
amongst other rocks, large quantities of compact and 
vesicular obsidian From this | conclude that the 
mountain really 1s one of recent volcanic ongin, belong- 
ing to Von Hochstetter’s new volcanic series, and that jts 
abrupt outlines have resulted from fractures and #ib- 
sidences of its flanks According to this view it 1s natural 
to assume that the still-:mperfectly-cooled mass of lava 
in the heart of this volcanic mountain has given ris to 
the long-continued (historically speaking) solfatara action 
at high temperatures that created the attractive wonder 
of the Rotomahana. It has been stated that no Nati 
tradition exists of Tarawera having been the site o! 
previous activity, but the range culminates in_ three 
distinct peaks, the meaning of the Maon names of which 
—according to Mr. Locke, M.H.R., and other authorities 
—clearly contradicts this assumption. This consideration 
has interest, as a sudden development of volcanic activit 
in a new locality, or in an ancient and greatly-denudes 
formation like the trachyte breccia that forms the Horo- 
horo, would have been more serious and significant than 
the mere temporary revival of the expiring energies of a 
recent focus of volcanic force 

“11, The Venis.—As viewed across Rotorua Lake, on 
the 13th, from the point where the Tauranga Road 
emerges from the ly Tarawera ir a The 
have quite Jost its former characteristic ou 
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dee dividing Wahanga, the 
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abrupt, ous : 

where seaecd ty great slope deposits of material, 

from the volcanic vents, consisting of stones aad. 

& grey colour, Along the edge of the range ecyen 
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‘ “were seeti fo give off steam from flattened conical 
pee Tote de coloured adbris, and at intervals these vents 
” theper aff large volumes of steam and vapour, darkened 
‘te wyeddish hue by solid matters, which were discharged 
' tea height estimated at from 200 feet to 500 feet. Four 
cays later, when viewed from the eastward, the same 
range showed a similar appearance, allowing for the 
change in direction, but the cone on the summit of 
Ruawahia had evidently accumulated with greater rapidity 
than the others, and had acquired lateral cones, giving 
ita outline a similar appearance to that of Rangttoto, 
near Auckland. 

‘ During two clear nights I watched the eruption from 
these vents, and could distinguish them against the sky 
with a powerful binocular telescope ; but I never observed 
any lumimation of the ascending steam clouds, as if 
from-the surface of an incandescent mass within the vent, 
nox was there any sign of any outpouring of lava, either 
from these vents or from cracks or fissures in the sides of 
the mountain, during the time of my visit. In addition 
to the above-mentioned conical vents on the summit of 
the range, along 1ts eastern side the line of fissure already 
alluded to was distinctly visible, ermtting wreaths of 
steam. This line of fissure lay in an oblique direction, 
so that it appeared to gain 1m elevation along the sides of 
the mountain from north towards south, but not suffi- 
ciently so as to indicate for it a direction that would make 
itcontinuous with the great fissure south of Tarawera, 
but rather in the direction of hme AC on plan_ It1s 
below this fissure-line on the eastern flank of the range 
that bulky terrace-like accumulations of pumice-sand have 
been formed, and if this eruption should ever reach the 
stage of producing lava, which from other circum- 
stances I think hardly likely, 1 1s from this fissure that I 
should expect the lava to exude. 

“HI Zhe Great Frssure.—This ts the most remarkable 
and characteristic feature of the late eruption, and the 
chief origin of the disastrous results which attended it 
(B D on plan) A good view, but much obscured by 
steam, was obta'ned from the hill called! Te Hape-o-Toroa 
—~alt. 2300 feet-—by Mr Park on the 14th, and by myself 
on the following dav ‘This fissure seems to commence as 
a narrow rift at the northern end from the great rent 
which has been formed in the south end of Tarawera 
Mountam This rent 1s a most wonderful feature It 15 
not a slip from the mountain side, but appears as if a 
portion of the mountain measuring 2000 feet by 500 feet, 
and 300 feet deep, had been blown out, leaving a ragged, 
berth chasm, from which steam was being discharged in 
rapidly-succeeding puffs, The eastern side of this chasm 
was brightly tinted, as if by the efflorescent deposit of 
a mineral substance, probably ferrochlorides Sulphur 
has been mentioned as a deposit from this recent outburst 
by some who have witnessed it, but this ts hardly a 
possible result of such rapid volcanic developments 

“ The view [ obtained of the extent of this chasm south 

was much obscured by numerous volumes of steam blow- 
ing off from the newly-formed fumaroles that occupied 
the site of Rotomahana. From the eastern slope of Te 
Hape-o-Toroa we looked nght into the fissure, and, as 
fex as I could see, it appeared to have a nearly straight 
of undisturbed ground on its eastern side, 
ang from the Tarawera chasm to within a few 
chains of Lake ( karo, thus intersecting 
kariri or the cold lake, the Rotomahana Lake, and the 
valley extending from thence southward. The west side 
of the fissure, on the other hand, 1s very irregular in 
Outline, and 1s continually being altered by the falling-in 
‘of its precipitous walls, as the hills are undermined by 
ee action of powerful geysers, seven in number, which at 
‘gular intervals throw up great volumes of boiling 
hee, with stones and mud, to a height of 600 feet to 
Me Meet From the bottom. 
rakiwoniy by occasional glimpses during the breaks of 
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the steam that any idea can be formed of the nature of 
the bottom of this huge fissure ; but it seemed as if 1t was 
entirely occupied by large circular areas of mud, i 
and boiling in such a fashion as to convey the impression 
of its being in a very liquid state These mud-pools are 
separated From one another by comparatively solid ground, 
and in some cases, especially towards the eastern side of 
‘the fissure, what appear to be small pools of water with 
sedgy margins could even be distinguished; but the 
difficulty of estumating distances and depths through 
the steam-clouds rendered the observations made very 
uncertain 

“ The largest of these mud geysers appeared to be that 
rising from the position formerly occupied by the Pink 
Terrace, but the most interesting 1s one a mile further 
south, which, unhke the others, does not spring from the 
bottom, but from the comparatively high ground on the 
west side of the fissure, and, owing to the obliquity with 
which the fragments are thrown out, 1s gradually budding 
up a conical mound, which already has attained an alti- 
tude of several hundred feet (Mount Haszard, on plan), 
At the southern extremity the fissure is bounded by a bold 
semicircular extremity, from the base of which powerful 
steam jets are escaping , but there was no evidence that 
it was prolonged by a crack or fissure, or fault, or other 
displacement of ground, nor was there any evidence that 
the fissure had been produced by any inequality of the 
movement of the ground bounding it, but rather that 1t was 
caused simply by the removal of material which formerly 
occupied its space Its direction, as far as could be ascer- 
tained,1s N 50°E, which 1s the general line of direction 
that would connect all the more active geysers between 
Tonganro and White Island 

“IV. Aatter cpected during the Eruption —The quantity 
of matter which was ejected during the different phases 
of the eruption was very large. In the first place, stone 
fragments were scattered from the earher eruptions of 
Tarawera over an area of country extending to the east- 
ward as far as Te Teko, and even, some say, to Fort 
Galatea; while in the opposite direction they are not 
reported to have fallen at any place farther west than 
Wairoa, a distance of six miles None of the fragments 
which I collected are other than portions of rocks of the 
district, nor do they present in the slightest degree the 
character of volcanic bombs or lapilh formed from lava or 
rock material in a state of fusion. Yet there can be no 
doubt, 1f we can accept the evidence of the eye-witnessea, 
that these rock-fragments must have, im some cases, 
reached the ground in a partially incandescent state. 
Next followed the great cyection of pumuce-sand, which 
forms enormous deposits in two localittes: the one is on 
the eastern slope of Tarawera Mountain, already de- 
scribed, the nature and origin of which I had no oppor- 
tunity of ascertaining, the other deposit of this nature 
1s chiefly on the western side of Rotomahana fissure, and 
was no doubt ejected at the commencement of the second 
phase of the eruption. Over a distnct of twenty-four 
square miles south of Tarawera Lake, and on an almost 
equal area to the north and east of the lake, the whole 
surface of the country has been covered with this pumice- 
stone so thickly as to obliterate in a great measure the 
natural features, partly filhng the gulhes and envelopmg 
all the hills as 2f with a deep mantle of snow, so that not 
a trace of bh beeen can be seen, from the highest peaks, 
such as Te Hape-o-Toroa, which is 2300 feet above the 
sea, down to the level of the lake. The thickness of this 
deposit could net be ascertained at the time of my visit, 
as no slips had occurred in it and no sections wera to be 
seen. It consisted of fine-grained and gritty pumice-sand, 
slightly crusted on the surface by the action of the rain, 
which also caused it to assume. a shghtly greyish, ti 


but underneath it was a pure white, at & af 
t2 inches to 18 inches from the surface had still a bigh 
temperature on the sixth day after the eruption. 
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“Lying on the surface of this deposit, especially on the 
slopes directed towards the fissute, fragments of consider- 
able size of various kinds of rocks were scattered about, 
and among these were masses evidently derived from the 
sinter of the terraces, and, from the manner in which 
these fragments appeared to occur in quantities where the 
finer duat had been blown fro n the surface, it is probable 
that the lower layer of the deposit will prove to be com- 
scape of coarser material than the upper The boundary- 
e of this dazzling white deposit 1s very distinctly 
marked It can be well seen where it passes over Kakar- 
amea Mountain, dividing it, as it were, into two portions, 
one white and the other green. While traversing it we 
experienced a great downpour of rain, which formed the 
powdery material of the surface into little pellets , but it 
did not appear to be very absorbent, or to show any 
air to work up into an adhesive material. This 1s 
very different from what may be termed “the grey 
deposit "which 1s next to be mentioned, and which covers 
the country, from about two miles south of Wairoa, in a 
northerly direction towards the Bay of Plenty, as far as 
the Te Puke Settlement This is the mud-forming depo- 
sit, and wherever it appears to have descended in a 
thoroughly pasty condition it coated the vegetation so 
heavily as to break lhmbs off lofty trees and to crush the 
smaller scrub flat simply by its weight The sand, as 
already stated, appears to have fallen hot, so hot, indeed, 
as to set fire to the trees, the stumps of which were seen 
g in many places, but there is nothing to lead us 
to suppose that this grey mud when it fell was even 
warm. 

“It has been suggested by some that this moist deposit 
was mud thrown out from the bottom of Rotomahana 
Lake , but it 1s difficult to conceive how, 1n that case, it 
should have overleapt a strip of country four or five miles 
wide, where there 1s nothing but dry sand, before it 
reached Wairoa ; and I think that a more likely source 
for sts origin 1s to be found in the sudden condensation of 
the front edge of the great vapour-and-dust cloud when tt 
suddenly met the violent cold south west gale which 
averted it from Rotorua and directed it towards the sea- 
coast, where it spread over the sky and caused the 
darkness that was experienced at Tauranga and all over 
the country to the eastward The great volume of this 
dust-cloud was directed towards the East Cape, dropping 
over the country in that direction a comparatively heavy 
deposit of brownish-black dust, so coarse as almost to be 
sand ; while on its northern edge, as far east as Tauranga, 
the dust 1s of a light grey colour, and excessively fine in 

in. A collection of all these different deposits has 
n obtained, and will be reported on as soon as the 
chemical analysis 1s complete The impact of the moist 
pr when it fell must have been very great, from the 
which it produced at Wairoa, where it appears to 
have attained its maximum thickness of about 12 inches 
in open level places free from are that would 
cause it to drift; on the flat spur above the bridge at the 
outlet of Rotokakah: its depth was found to be 9 inches, 
and in the Tikitapu Bush 4 inches; and from that pommt 
it ually decreased towards the north The action of 
rain upon this mud rapidly converts it into a semi-fluid 
condition, in which state it slides off the hill-slopes and 
fills the low grounds and watercourses, and where it has 
been thickly deposited it will thus be a constant source of 
danger for some time to come, but where only an inch or 
so in thickness it will, I believe, rapidly disappear, and, 
excepting that it may for a time deteriorate the pasture 
and destroy the existing vegetation, it will in the long run 
be an acranaarens addition to the light pumice soils 
n which it has been deposited, owing to its slighily 
absorbent Properties As for the light deposit of Gust, 
which fell in a dry state, there is very little doubt that Jt 
will be all washed off into the soil with the frst hea 
saims that come, The distance to which this fine d 





NATURE 


an naneemEeem: anes xan" 
was carried was very t, exceeding at least 130 ” 
from the focus, in a direction between north and _ 
and the time it remained suspended in the hough 

ere: 


was at least eighty-four hours, as we passed 


the Hinemoa when crossing the Bay of, Plenty on 
Saturday afternoon, as a peculiar yellow:sh fog, 
with pungent acid vapour and dust ; and on the followin 
afternoon we recognised the same fog-cloud still gug- 
pended in the atmosphere towards the north-east. , 
“V The Evolution of Steam.—The enormous volume 
of steam rising from the site of Rotomahana Lake givg 
rise to a pillar of cloud that 1s visible in all di ecioks 


over the country, having a diameter of about an eighth 
of a mile, and rising to a height of not less than 12,000 
feet Its effect 1s most impressive, especially in the 
morning and evening, when it 1s hghted up with g 
tints by the slanting rays of the sun when it is below the 
horizon, and all the surrounding landscape 1s in twihk 
Although this steam-cloud receives rapid additions in its 
lower part from successive explosions, these do not gene. 
rate any rapid movement through the mass of the cloud, 
so that, if viewed ‘from a distance, it appears to be almost 
solid and immovable, except the changes that are gradu 
ally effected upon its lower portion by the movements of 
the atmosphere 
“VI The Sx Sade of the Earthquake Tremoars.— > 
Earthquakes are the usual results of the violent con-' 
cussions attendant upon violent outburst, and they afford 
the only clue which we can possibly have as to the depth 
below the surface of the earth at which the volcanic 


energy has been exerted Thus, if the earthquakes are 
felt with only slightly-decreased violence to great dis- 
tances from the focus of disturbance, it would indicate 
that the disturbance 1s a deep-seated one. On the other 
hand, if the earthquakes, although extremely violent close 
to the focus, are only felt at a moderate distance, the con- , 
clusion to be drawn 1s that the forces at work are only 
superficial All reports agree that at the Wairoa, about 
four miles distant, which 1s the nearest point to the! 
eruption from which any persons have survived, the 
shocks of earthquake during the first phase were violent 
and continuous , whereas at Rotorua, twelve miles dis- 
tant, they were comparatively shght The great earth- 
quake at the commencement of the second phase appears 
to have been felt with considerable violence at Rotorua, 
and distinctly arrested attention for a distance of at least 
from sixty to seventy miles, but does not appear to have 
done any damage. 

“ During our visit the earthquake shocks in the vicinity 
of Rotomahana were still frequent and violent, but at! 
Rotorua they were only experienced as gentle undulations ;' 
and I ascertained that they proceeded from the effects 
of the explosion from the Rotomahana fissure, and that 
the eruptions from the summit of Tarawera, which were 
clearly visible from Rotorua, did not produce the slightest 
apparent tremor at that distance A few insignificant 
earthquake-rents were seen crossing the flats south of 
Kaatirina, but only where there was a drop or unsupported 


n 
“VII The Sounds.—The sounds produced during the 
eruption must have been, from all accounts, appalling to 
those within a moderate distance. The crac ing thunder 
produced by the electrical discharges, the terrific roaring 
of the high-pressure steam escaping through the volcanic 
vents, were combined with tern ying effects, Much tus 
been said about noises heard at Auckland, Wanganui, 
and other places, From the times mentioned, these 
appear to have been due to the 

accompanying the Tarawera outbreaks. Some of 


noises may have been propagated t the semaeehe 
and reflecved to the earth from gees sutface of: she 


stratiform cloud-skeets that were widely spread in 
directions oar the colony on that moraing: « 
again, may have propagated thrdugh the 


1 4 ' . 
Wrayust 26) 1886) 
} we Ot 


jg€T Nave been ‘informed that at the whaling settlement 
“it Tawalte; on the east entrance of Tory Channel, from 
ixtyirn. up to’about eight p.m. on the evening of the gth 
oe sight preceding the eruption), loud booming reports 
gyheard as through the earth As these reports were 
wevious to any symptom of the loud disturbances at 
Patawera, this suggests that they may have resulted from 
t movement along the great fault-lines that traverse 
Re North and South Islands in a north-easterly direc- 
: i . ra- 
Penal cree ry be Rae Te eS CHEE Ste RCs 
fom such movement. ; 

“VIII. Premonitory Symptoms —The only premonitory 
ymptoms of the coming outburst which have been de- 
veribed were an oscillation in the level of Tarawera and 
Rotorua Lakes, and the occurrence of earthquakes for 
home months past in that district, where, as a rule, earth- 
era are rarely felt. But neither of these are very 
¢ cteristic incidents, nor would it be safe on future 
occasions to base any expectation of an eruption on such 
phenomena alone. The increased activity of the geysers 
wnd hot springs during the past season has also been 
advanced as having been a symptom of an approaching 
outbreak, but those who were most familiar with the 
district will agree that their variation was no greater than 
is usual under the influence of rapid changes of wind and 
atmospheric pressure The reports of sympathetic out- 
breaks in other places along the line of volcanic energy 
from White Island to Ruapehu appear to be quite un- 
founded. The outburst has shown conclusively that the 
springs at Rotorua and Rotomahana are quite inde- 
pendent of each other, and of those at other places, thus 
confirming the observations made by Von Hochstetter 
jong ago, that all the various points at which thermal 
springs occur are situated round the margins of lakes 
formed by subsidence of circular areas, and are not 
connected by an underground system of gravitational 
drainage. 

“IX Concluston —From the foregoing sxetch of the 
character of the eruption I think there can be little 
question that tt 1s a purely hydro-thermal phenomenon, 
but on a gigantic scale; that it 1s quite local and not of 
deep-seated origin, and that all danger 1s past for the 
present, so far as one can venture to form an opinion on 
such a subject The extra activity of the guzas which has 
been observed is no doubt owing to the heavy rains that, 
on the oth, set in after the longest period of droight 
which has been experienced in that district for many 
years, and probably the frequent earthquakes which have 
of late agitated the ground have contributed to this 
activity by stirring up the sources of the water-supply, 
and facilitating the access of drainage-waters to the 
sources of the heat But beyond what may be accounted 
for in this manner I beheve there 1s no increased dis- 
turbance at Rotorua, Wairakei, Taupo, and other places 
The quiescent condition of Tongariro and Ngaurahoe 
was plainly shown by the manner in which we observed 
it to be enveloped in snow. As a rule,on the scoria cone 
af Ngaurahoe, snow rarely hes, excepting in a few of the 
gulhes, but melts almost as rapidly as it falls. On the 
morning of the 17th, however, the cone of Ngaurahoe was 
obveved with a great mantle of snow; while the puzas on 
ongariro showed less than their usual amount of steam 
escaping. The only fresh activity which may be reason- 
ably expected is that which I anticipate when sufficient 
rain has fallen to cause the overflow of Okaro Lake into 
the south end of the great fissure, as its former drainage 
outlet to the Rotomahana Lake appears to me to be com- 
pletely filled up. If this should occur, and a fresh ex- 
plosion takes piace in consequence, it will be comparatively 
‘inedierate in its effects, as, unhke Rotomahana, the soft, 
herent pumice deposits between the fissure and Okaro 
es not sealed down by an enormous’ weight of 


poh 











NATURE 


393 


‘*For some time to come great variations must be 
im the activity of the newly-formed putas 
accordmg to the manner in which changes occur in the 
atmospheric pressure ; but, unless it can be shown that 
any local change in the barometer 13 experienced which 
1s not shared by the surrounding district, the barometer 
affords no indication as to whether an eruption is or is 
not imminent. One of the most unfortunate results of 
the eruption, in addition to the disastrous loss of life and 
sone ar scanty MRR REE goth ait ofthe - 
residing at the Hot Springs, and I believe that many 
persons are so thoroughly shaken by the horrors ex- 
perienced on the morning of the roth that they will not 
recover their equanimity until they have been for some 
time resident away from the sounds, smells, and shocks 
that charactense the district. “JaMES HECTOR” 








IN QUEST OF THE ORIGIN OF AN 
EPIDEMIC 


[IN our issue of the 8th ult. (vol. xxxiv. p. 213) we dwelt 
on certain general aspects of the reports lately laid 
before the President of the Local Government B 
the Medical Officer of the Department on milk-scariatmna, 
but these documents deserve more detailed consideration, 
for they show us our modern organisation for combating 
death and disease, by prevention, at its best. They show 
us, too, the men to whom the task of guarding public 
health 1s primanly committed at their best-—-patient, 
watchful, wary, tenacious of the thread of their investiga- 
tion, eliminating this or that doubtful element, until 
finally they have tracked their quarry to its lar. In 
reading Mr. Power’s report, we have been constantly 
reminded of that famous description of the contest be- 
tween the man and the gun in Hugo’s “ Toilers of the 
Sea.” Here the fight was man against disease, and the 
former has succeeded in his task. We shall endeavour 
in this article to show how Mr. Power, of the Local 
Government Board, succeeded in tracing, step by step, 
an epidemic of scarlatina to its source. 

On December 18, 1885, Mr. Winter Blyth, the Medical 
Officer of Health of St. Marylebone, reported to the 
Board an extensive outbreak of scarlatina in his district. 
This he believed to be associated with the distribution of 
milk from a certain retailer in South Marylebone, who 
obtained his supplies from two farms, but the occurrence 
of the scarlatina appeared to be coincident with the milk- 
distnbution from a certain farm at Hendon. Mr. Blyth 
had himself vinted this farm, and, with the assistance of 
Dr. Cameron, the Hendon Medical Officer of Health, 
had carefully examined it, but was quite unable to dis- 
cover in its sanitary circumstances or in the health of 
those employed about it any sort of clue to the cause of 
the infection of the milk. Accordingly he went with his 
story to the Local Government Board. It will be seen 
that Mr. Blyth had done his work exceedingly well: in 
one of the most crowded districts of Tandon he had suc- 
ceeded in tracing the scarlatina to a farm at Hendon ; that 
1s, he had made out a strong primd face reason for sus 

cting this farm; he had put a clue mto Mr. Power's 

ands which he had not been able to follow any further 
himself. The first question for Mr. Power to answer was 
whether the Hendon farm was at fault or not. When this 
was answered it would be time enough to pursue the 
inquiry more minutely: it would be loss of time-to try‘te 
dig out the fox unless it was first ascertained that he was 
in that particular earth. With this object, then, Mr. Power 
traced ‘the milk from the Hendon farm to other mifk-re- 
tailers in St. John’s Wood, St. Pancras, Hampstead, and 
Hendon . From each of these, except St. John’s 
Wood, the same story came, Until the end of November 
or beginning of December the district had for sothe 
taenths been exceptionally free from scariatina, but abort 
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this date the disease ae ete and eet increased 
a large proportion of the reco cases having occurr 
caine aie customers of milk-retailers dealiog in the 
particular Hendon milk. These facts strengthened the 
case against the Hendon farm, but did not by any means 
establish it, masmuch as the retailers in question obtained 
their supplies from other farms as well, and although in 
two cases these were situated in widely different counties, 
yet the case against Hendon was still in the condition of 


i . a“ as t e €8728 
customers of that farm were certainly wholly free from 
scarlatina. Simultaneously with this investigation, another 
was being pursued at the incrimimated dairy itself. But 
nothing was revealed here to show how the disease could 
be propagated from it as acentre There was no scarla- 
tina, nor any illness at all Ikke scarlatina, amongst the 
persons employed about the farm, or their families and 
neighbours, at any such time or in any such way as to 
influence the farm or its produce. This, then, was the 
state of affairs on December 23, or less than a week after 
Mr Blyth’s report. there was a strong presumption 
against the Hendon farm, but outside human agencies 
had to be set aside as not having been operative A 
thorough inspection of the farm itself was at once under- 
taken Now it happened that the farmer in question, as 
well as one of the dealers who purchased from him, was 
particularly careful in all sanitary matters respecting his 
dairy Every precaution had bean taken by both to 
secure the farm and milk agatnst any known sanitary 
fault or misadventure, and thus the inquiry advanced 
another stage. If the Hendon farm had caused the 
scarlatina, 1t did not do so in any commonly accepted 
way, such as through unwholesome conditions of water 
or drainage, or careless handling of milk or milk utensils, 
by persons carrying scarlatina infection Thisthrew Mr. 
Power back on the theory of something in the cows 
themselves which caused the scarlatina to be distributed 
with their milk, and this formed his working hy pothesis 
thenceforth. To discover this “something,” and to 
understand its nature, it was necessary to ascertain in 
detail every parallel between the doings at the dairy farm 
and the observed scarlatina 

Here, then, we enter on the second and by far the 
most difficult stage of the investigation The various dis- 
tricts supphed from Hendon were taken one bv one, the 

uantities of milk obtained from Hendon by the dealers 
here, and by the same dealers from other sources, were 
ascertained , the dates of the notable incidence of the 
disease among the customers, and the degree of incidence 
at one period and another, were carefully observed, and 
compared, with the following results —(1) The disease 
commenced at one and the same time in the four districts 
supplied from Hendon, viz South Marylebone, Hamp- 
stead, St. Pancras, and Hendon (2) In South Mary- 
lebone the disease increased day by day with increasing 
force up to the date of the inquiry (3) In Hampstead 
and St. Pancras there was a cessation of ten days after 
the first attack, and then a larger number of persons were 
taken ul, the attacks continuing up tothe date of the 
inquiry. (4) In St. John’s Wood there was no scarlatina 
whatever down to the date of the inquiry, although the 
dealer there got five-sixths of his milk from Hendon. 
Were there any conditions in the farm operations parallel 
to these special phenomena? And first, was there an 
new condition pertaining to the cows coincident wi 
the milk producing scarlatina at the end of November in 
four districts, continuously in South Marylebone, and 
after a break in the other three, while this condition was 
absent in the case of the cows supplying the St. John’s 
Wood dealer? A tedious inquiry mnto such circumstances 
as the food, calving, health, arrival and departure of cows 


proved barren of result; nothing could heard of for 
some time that was new or changed. But at last it 


appeared that on November 15 three newly-calved cows, 
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urchased in Derbyshire, had come on the farm, nad foay 
Fon Oxfordshire on December 4. The practice of the 
farm was to isolate or quarantine new arrivals for exanaie 
nation fora week or ten days, and then to admit them, 
into the stalls with the others, The cows on the farm at 
this period numbered go or 100, distributed in unequal 
numbers in three sheds, called the large, middle ‘and 


li sheds, The su of the milk from the 
She uf Py sone only; that from 


wae = @ M lebo ] & 
Hampstea and SHY Bates ond ioe of a snail shed 


to the two latter places and to St. John’s Wood. So far 
we have this coincidence between the doings at the faritt 
and the incidence of the disease—that the latter broke out 
after the time that the milk of the Derbyshire cows was 
added to the general stock, in three districts supphed 
from the farm , and that St. John’s Wood, which did net 
receive any milk from the new arrivals, was free from 
scarlatina, 

We have now reached what may be called the third 
stage of the case. In the first, what Mr. Power calls a 
“ notable,” and what lawyers perhaps would call a “vio- 
lent,” presumption had been made out against the Hendon 
dairy , in the second, a weaker presumption had been 
established against the Derbyshire cows which had been 
added on November 15, and whose milk began to be die- 
tributed to the three affected districts, and not to St. 
John’s Wood, a few days Jater. But then, the facts of a 
continuous and increasing attack in South Marylebone, 
and the intermission of about ten days in St. Pancras 
and Hampstead, had to be accounted for, if the case was 
to be made out conclusively against the incriminated 
dairy To deal with these, Mr Power reversed the pro- 
cess hitherto pursued, which was that of pure induction 
from observed facts. He now employed the @ prioré 
process, and argued thus —Taking the fact of uninter- 
rupted progress of the disease 1n South Marylebone, and 
of the lull of ten days in the other two, if the dairy at Hen- 
don be the cause of the outbreak, and tf, as 1s most pro- 
bable, the different results produced by the milk from the 
same cows was due to a difference in the relation of the 
cows themselves within the business of the farm, then 
we should find at the latter—(1) a change in the manner 
of distnbuting the milk of the Derbyshire cows, and this 
probably consisting in placing them, or one of them, in 
the “large shed,” from which South Marylebone was 
supplied , (2) about the second week in December (the 
date of the recrudescence of the disease in St. Pancras 
and Hampstead), some of the Derbyshire or of the Ox- 
fordshire cows, or some other cows which had been 1:0 
close relation with them, were probably transferred to the 
“middle shed,” from which these two districts were, it 
will be remembered, supphed , (3) as St John's Wood, 
which was supphed from the “small shed,” was free from 
scarlatina, it should be found that none of the new cows, or 
any other cow in close relation with them, bad been placed 
there Now, were any ee at the farm found 
corresponding with any or all of these a griort conclur 
sions or probabilities ? What was found on investigation 
was this’ (1) The Derbyshire cows had been transterred 
towards the end of November into the “ large shed ” {the 
source of the South Marylebone sup ly), and remained 
here at the date of the inquiry ; (2) the four Oxfordshire 
cows were transferred about December 11, two into the 
“large shed,” and two into the « middie shed” (St, 
Pancras and Hampstead supply); (3) at no time Rad 
either the Derbyshire or Oxfordshire cows been trang 
ferred to the “small shed” (St. John's Wood). Here, 
then, both by positive and negative evidence, the presente 
of scariatina in whore pd ee cist? ~ meal 

rst, with a particular , secondly, by a , 
peas events, with certain cows within Srat dairy. 3 

ower, having reached this point, felt justified in sesutieng 
uutil anything to the contrary should appear, the 9¢ 


shed went to South 
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of in these cows competent to produce scarla- 
tiga dn persons consuniing their milk, and the inquiry was 
rowed to determining what this was All comparison 
farmer experiences was for the present left out of 
ennaideration, the investigation proceeding strictly on the 
circumstantial evidence obtained and obtainable. A con- 
gideration of all that had gone before, and the absence of 
uy alternative, led to the provisional adoption at this 
int of a theory of disease in the cows, and the proba- 
lity was that this was an infectious disease, com- 
gaunicable from cow to cow, a disease, moreover, the 
existence of which was compatible with the animal 
affected feeding well, and milking abundant! 

The discovery of vesicles and ulcers on the teats and 
udders of cows in the large shed soon followed , the first 
to show the disease was one of the Derbyshire cows, the 
gecond one from Oxfordshire After this the matter 

ssed into Dr Klein’s hands, but with his report we 

ave nothing to do here. A painful incident soon gave 
Mr. Power ample corroboration of the result which he 
had reached The Marylebone dealer returned on the 
farmer’s hands, on December 15, all his milk from the 
Jarger shed, and this was destroyed by pouring it into a 
pit dug on his Jand. The news of the destruction of 
anilk spread among some of the poor people of Hendon, 
and some of them succeeded by the favour of friends 
amongst the cowmen 1n obtaining some of it on December 
16. By the 20th scarlatina made its appearance amongst 
halfsa-dozen of the famihes thus supplied Conversely in 
South Marylebone about Christmas, when these Hendon 
famules were falling ul, the disease ceased almost sud- 
denly, and there were no fresh attacks, except such as 
were referable to infection from previous sufferers 

A thorough examination of all the cows showed that 
the disease had spread to every one of the three sheds, and 
the farmer was accordingly advised to seek out every cow 
then or afterwards affected with sore teats or udder, or 
any other ailment, to isolate her and keep all her milk 
out of the business, and prevent cowmen employed about 
the sound cows from attending the infected ones. These 
precautions were taken from January 1, and were barcly 
in time to prevent an alarming increase of scarlatina in 
all the districts served from Hendon, including St. John’s 
Wood, where the appearance of scarlatina corresponded 
to a nicety with the appearance of the cow-disease in the 
animals in the small shed. The milk from the Hendon 
farm was ultimately given up by all the dealers con- 
cerned, with the result that scarlatina has disappeared 
from amongst the customers of the dealers here referred 
to i Marylebone, St. Pancras, Hampstead, and St 
John’s Wood The work of demonstrating the nature of 
the cow-disease, and its connection with human scarla- 
tina was not Mr Power’s, and from him the matter 
passed on to Dr Klein. The former had succeeded in 
gathering up and connecting the scattered links of a 
chaia of presumptive evidence against certain cows so 
strong as to be unassailable ; and he had done this by the 
exercise of patience, sagacity, and acuteness which would 
have done credit to a great criminal lawyer weaving the 
web of circumstantial evidence around an unusually 
canning forger or murderer. 





THE ORIGIN OF VARIETIES 


‘JRE pubhcation in the three last numbers of NATURE, 
by Mr. Romanes, of very important papers,’ in- 
the ¢ me to send the following lines as a contribution to 
discussion upon them that is sure to ensue. He 
aacribes the origin of varieties to peculiarities in the 
luctive system of certain individuils, which render 

more ar less sterile to other members of the com- 

alge stock, while they remain fertile among themselves. 


giro, and have not yet seen the original memoir pub. 
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I also have a theory which, while it differs much from 
that of Mr. Romanes, runs on curiously parallel lines to 
it, and was prompted by the same sense of an 
inadequacy in the theory of Natural Selection to account 
for the ongin of varieties 1 should not have published 
my views until they had been farmore matured than they 
are had not the present occasion arisen. 

It has long seemed to me that the primary character- 
istic of a vanety resides in the fact that the individuals 
whe compose it do not, as a rule, care to mate with those 
who are outside their pale, but form through their own 
sexual inclinations a caste by themselves. eps raed 
that each incipient variety is probably rounded off from 
among the parent stock by means of peculearstres of sexual 
instinct, which prompt what anthropologists call endo- 
gamy (or marnage within the tribe or caste), and which 
check exogamy (or marriage outside of 1t). If a variety 
should arise in the way supposed by Mr. Romanes, merely 
because its members were more or less infertile with others 
sprung from the same stock, we should find numerous 
cases in which members of the variety consorted with 
outsiders These unions might be sterile, but they would 
occur all the same, supposing of course the period of 
mating to have remained unchanged. Again, we should 
find many hybrids in the wild state, between vaneti¢s that 
were capable of producing them when mated artificially. 
But we hardly ever observe pairings between animals of 
different varieties when living at large in the same or 
contiguous districts, and we hardly ever meet with hytrids 
that testify to the existence of unobserved pairings, There- 
fore it seems to me that the hypothesis of Mr Romanes 
would in these cases fail, while that which I have sub- 
mitted would stand. 

The same hne of argument applies to plants, if we 
substitute the selective appetites of the insects which 
carry the pollen, for the selective sexual instincts of 
animals, Both of these, it will be remembered, are 
mainly associated with the senses of smell and sight. If 
insects visited promiscuously the flowers of a variety and 
those of the parent stock, then—supposing the organs of 
reproduction and the pertod of flowering to be alike in 
both, and that hybrids between them could be pro- 
duced by artificial cross-fertilisation—we should expect 
to find hybrids in abundance whenever members of the 
variety and those of the original stock occupied the same 
or closely contiguous districts It is hard to account for 
our not doing so, except on the supposition that insects 
feel a repugnance to visiting the plants interchangeably. 

No theme 1s more trite than that of the sexual instinct. 
It forms the main topic of each of the many hundred (I 
believe about 800) novels annually published m England 
alone, and of most of the still more numerous poems, yet 
one of its main peculiarities has never, so far as I know, 
been clearly set forth It is the relation that exists 
between different degrees of unlikeness and different 
degrees of sexual attractiveness A male 1s little attracted 
by a female who closely resembles him The attraction 
1s rapidly increased as the difference in any given respect 
between the male and female increases, but only up to a 
certain point. When this 1s passed, the attraction ane 
wanes, until the zero of indifference 1s reached, hen 
the diversity is still greater, the attractiveness becomes 
negative and passes into repugnance, such as most fair- 
complexioned men appear to feel towards negresses, and 
vice versa. 1 have endeavoured to measure the amount 
of difference that gives rise to the maximum of attract: 
iveness between men and women, both as regards eye- 
colour and stature, chiefly using the data contained in my 
collection of “Family Records,” and have succeeded in 
daing so rovghly and provisionally. To determine it 
thoroughly, and to lay down a curve ‘of attractiveness ih 
which the abscisse be proportional to the amounts 
of difference, and the ordinates to the of xt- 
traction, would require &esh and special data that have- 
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yet to be collected and discussed, and about which I will 
not now s Suffice it to say that such inquiries as 1 
have made confirm, so far as they go. the reasonable 
expectation that some more or less regular curve will be 
found to exist 1n respect to any given quality or group of 
qualities. Each individual would possess his own character- 
istic curve, but the average of the tastes of many individuals 
would, as al] statistical experience justifies us in believing, 
afford fairly constant data. These would enable us to argue 
out the hypothesis I have submitted, with mathematical 
precision; at all events, with much more closeness of 
reasoning than 1s now possible. But this much may 
even now be averred : (1) That the existence of a law of 
sexual selection such as I have described, 1s probable ; (2) 
if 1t exists, 1t would have a powerful influence in rounding 
off any mcipient vanety that differed notably in any one 
particular or in any group of particulars from the parent 
stock ; (3) 1t would be favourable to the vigour of the 
variety, after 1t was once fairly started, by checking too 
close interbreeding 

It must be borne in mind that differences overlooked 
by ourselves, who are singularly deficient in the sense of 
smell, and who are hardly able to distinguish without 
scrutiny even the sexes of some animals, may seem very 
considerable to the animals themselves. Also that the 
only differences that we are able to recognise between 
two varieties may connote a host of unseen differences, 
whose aggregate would amply suffice to erect a barrier 
of sexual indifference or even repugnance between their 
members. FRANCIS GALTON 

August 23 
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NOTES 


THe Local Committee of the Birmingham meeting of the 
British Association has issued a descmptive programme of the 
excursions which have been arranged for Saturday, September 
4 and Thursday, Septemberg [he programme covers 120 
pages, and has been compiled by several specialists with the 
greatest care. There are twenty-seven excursions 1n all, besides 
a geological excursion to the Lower Paleozoic district of Shrop- 
shire. This excursion will last six days, from September 9 to 
September 15 Prof Lapworth will take the leadership. 


Tue French Association for the Advancement of Science has 
concluded its annual meeting at Nancy, after having resolved 
that the 1888 session will be held in Oran, Algeria; Col. 
Laussedat has heen elected President for that meeting The 
3887 session will be held in Toulouse, as decided at the last 
meetmyg 


AT the Buffalo meeting of the American Association it was pro- 
posed to devote especial attention to the study and discussion of 
the interesting phenomena of the Niagara Falls and the gorge 
below. On Fnday, August 20, one or more preliminary papers 
of an expository and suggestive nature were to be given, in- 
tended to prepare the way fora short field study of the Falls and 
the gorge, which occupied Saturday. Monday forenoon would 
be devoted to the discussion of the gorge and the problems to 
which it gives mse A new survey of the Falls has been 
arranged for, so that a considerable addition to the data for the 
computation of the rate of recession will be at command, and it 
is expected that new observations in other important lines bear- 
ing upon the chronology of the gorge will be presented, and 
will throw fresh hight upon the history of the formation and 
recession of the Falls, and upon the utility or untrustworthiness 
of the gorge as a geological measure of tume. 


‘We learn that the Lick Trustees—after a most thorough dis- 
cussion of the various plans and specifications submitted for the 
mounting of the 36-inch refractor of the Lick Observatory and 
for the steel dome to cover the same, and with a special con- 


NATORE. 





{4 wgust 96; 1885 
ong 9 
sideration of the element of time, which circumstances SoW. 
make one of vital interest to the work—have let the contract for . 
the former to Warner and Swasey of Cleveland, Ohio, - 
42,000 dols., and the contract for the latter tg the Union » 
Works of San Francisco for 56,850 dols. The*Trastees acknoi: 
ledge the very prompt and courteous manner in which Mr. Grass 
has responded to their invitation, and the very great disadvantage 
to which he has been put by the remote situation of his works 
from Califorma, &c. The President of the Trustees has stated 
that he believes that Mr. Grubb's idea of an elevating floor ip 
pmnciple offers the best solution yet submitted of the very diffi- 
cult problem of a convenient chair for the observer with so ah 
atelescope. The method of elevating the floor will have to 
adapted to the peculiar circumstances of the site of the Lick 
Observatory, and the means to be commanded there with its 
very limited water-supply This subject 1s now being carefully 
studied, and so far the only apparent obstacle to the adoption of 
Mr Grubb’s plan 1s the question of cost. 

WE have to record the death, at Tomsk, of Alexander 
Krapotkin, on August 6, at the age of forty-five years. M. 
Krapotkin had done some good work for science in Russia, He 
had translated into Russian Mr Herbert Spencer’s ‘‘ Principles 
of Biology,” and Clerk-Maxwell’s ‘* Theory of Heat,” and for 
several years contributed to Russian penodicals reviews of the 
progress of physical astronomy, much valued by Russian astro- 
nomers In 1874 M. Krapotkin was exiled to Muinusinsk in 
East Siberia, and there he helped Dr. Martianoff t> organise a 
local museum , and for several years carried on meteorological 
observations, which were printed by the Kazan Society of Natu- 
ralists His most important work, however, was a critical 
invest) ration of all our present knowledge of the stellar systems 
and constitution of stellar groups, Every known source in every 
European language was ransacked for data, though the difficulties 
he encountered in his peculiar position prevented him from 
bringing his work down to a later date than 1879 He hoped 
to complete the work, and publish it, after his expected hbera- 
tion in September. His untimely death has put an end to this 
hope 

WE have received the third number of the Zournal of a 
Society recently founded in Bombay, called the Natural History 
Society of Bombay, which, though it 1s young, appears to have 
abundant vitality There ate already several learned societies 
in India and Ceylon, all of which appear to be very successful ; 
but the field is so vast and varied, and the number of men, 
servants of the Crown and others, capable of doing good work 
is 80 great, that tt is impossible to have too many of these 
associations, and accordingly we welcome the new Society, and 
are glad to notice the energy 1t displays. In the number of the 
Journal before us, Capt, Becher describes the life (mainly the 
bird-life} of a Sind lake, Manchar, near the Indus ; ‘‘ A member 
of the Soctety ” similarly compiles some notes on animal life in 
the rivers of British Deccan and Kandesh Mr. Sterndale, one 
of the editors, has a paper, with sJlustrations, on abnormalities 
in the horns of ruminants, in which he expresses the opinion 
that there is neither persistence nor transmission in the abnor- 
malities of antlered deer, but that they must be persistent in the 
case of hollow-horned ruminants, and that in the latter case the 
adage is true: ‘‘As the twig is bent, so 1s the tree inclined.” 
Mr. Aitken, the second editor, publishes a list of the Bombay 
butterflies in the Society's collection, with notes. The collec 
tion appears to be far from complete in any direction. Dr. 
Kirtikar describes a new species of Alga (Conjferva thernealis 
Birdwoodsi), discovered among the hot-water Alge in the bot 
springs of Vajrabai. There are, in conclusion, various é 
and botanical notes, and a list of presentations to the iy, 
which we notice in order to mention that they appesr to beef 
great nember and variety. One present is a coljection of 4ag 
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ho the number of publications which are received 
asqge ta ng from the Shiltisonian Institution, two 
tick ve lately been issued help better perhaps than any- 
_fing else to show the magnitude of the work of the Institution 
w disseminator of scientific knowledge—a work, moreover, 
+ sphere of which is limited only by the civilised world The 
wt of these 1s the list of institutions in the United States re- 
‘iving the Smithsonian publications. The latter ‘‘are so dis- 
, Mited as to be accessible to the greatest number of readers,” 
nd the rules for distribution are accordingly of a véry elastic 
ua, giving abundant discretion to the authorities. The pub- 
cations are divided into three classes: (1) the reports, (2) the 
iscellaneous collections , (2) the contributions to knowledge 
if these, one, two, or all classes are distributed according to 
ve demands of the neighbourhood to which they are sent, and 
fl that is required in return is that they be ‘‘duly acknow- 
ed, be carefully preserved, be accessible to any person who 
y wish to consult them, and be returned to the Smithsonian 
itution in case the establishment at any time ceases to exist ” 
e list of institutions in the United States receiving the pub- 
ications under these conditions fills a pamphlet of about seventy 
pages, and numbers nearly 2000. They include various classes 
Jf schools and colleges, literary and scientific institutes, learned 
eties, public libraries, hospitals, &c , in wonderful vanety. 
2 looking through the list it 1s impossible not to recollect the 
“ouble with which a few of our own public institutions suc- 
ed Jast year in getting some of the Parliamentary papers 
Pblished by the Government 


- Tite second publication to which we have alluded 1» the 
amithsonian list of foreign correspondents, in other words, of 
Jatitutions outside the United States to which the Institute's 
wiblications are sent ‘These reach the enormous number of 7969, 
ivety ‘country on the globe with any pretence to civilisation 
Jeing represented —_It thus appears that an ordinary Smithsonian 
eport has a free circulation of about 10,000, and 1s spread all 
wer the globe, from Pekin to Valparaiso, from Iceland to New 
jealand. The exchange department of the Smithsonian 1s 
ranged not the Jeast marvellous part of a marvellous institu- 
Ne 


: ACCORDING to the latest consular report from Newchwang, 
® Manchuria, Seoul, the capital of Corea, 1s now in telegraphic 
Ommunication with Pekin, and so with the outer world, The 
ine rans through Mouhden. Six years ago no European was 
Howed to visit Corea, and those who ventured to disregard 
yorean seclusion generally paid for their temerity with their 
ves: to-day a merchant in London might telegraph direct to 
he capital of the Hermit Kingdom. 


; A SHOCK of earthquake was expenenced on F riday evening 
_ Kilsyth, a mining town situated in Stirlingshire, about thirteen 
niles from Glasgow About 9 o'clock a sharp rambling noise 
a few moments’ duration was heard over the greater part of 
he town, Much vibration was noticed in many houses at the 
ame time. People ran immediately into the s‘reets, not know 
ng ‘what had occurred, and many rushed off to the Craig Ends 
md Haugh pits, situated to the east and west of the town, 
tinking that one or the other must have been the scene of a 
‘reat disaster, The shock was most distinctly felt un the north- 
iat portion of the burgh. The weather at the time was close 


ad dull, 


ANOTHER slight shock of earthquake was felt at Malta at 
/ #™. on August 19, The captain of a steamer 

_ wrrived there on the 18th, officially reports that at 
,welock on the evening of the ryth inst. he observed 
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something like a blaze of fire coming out of the water. It 
was about 30 feet wide and rose to 500 feet above the water, 
and disappeared at once. The position of the steamer at the 
time was about 200 miles eastward of Malta. The blaze was 
observed at the head of the ship, and those on board were cer- 
tain that it was not lightning. 


A CURIOUS result of the volcanic eruption in New Zealand 
(according to the Colonies and Indsa) 18 alleged to have been 
found in the sudden breaking up of the drought in Australia. It 
1s said that the great Java earthquake of 1883 was the immediate 
forerunner of a long spell of dry weather in Queensland im that 
year, and that a welcome fall of rain in the same colony followed 
immediately upon the eruption of Mount ‘Tarawera. 





Mk. F W Putnawm’s last report of the explorations which 
he 1s conducting with Dr. Metz in Ohio for the Peabody Museum, 
deals with what 1s called the Marnott Mound, No. 1, forming 
part of the lurner group in the Little Miam Valley. The 
report describes with great minuteness the various objects found 
m this mound, of which numerous illustrations are given. The 
find was anch one. The mound, though it had been ploughed 
over, was 2 feet high and 60 feet in aiameter at the tome of the 
examination. In the centre was found a mass of burnt clay in 
the shape of a basin, 2 feet 10 diameter, containing ashes, char- 
coal, burnt bones, pottery beads, and various shells used as 
ornaments About 600 fragments of pottery, from 2000 to 3000 
broken and split pteces of bones of animals (chiefly the deer and 
bear), shells of mver clams, several objects in bone and stone, 
and some human remains, were amongst the objects found in the 
mound. Of the latter the principal were a perforated skull, 
various bones belonging to a different skeleton, a third skeleton, 
partly covered by a large hammered copper plate, and a fourth 
which was apparently that of a woman, with numerous personal 
Mr. Putnam’s report 1s confined to a bare 
description of all these and other objects found, and of their 
precise situations mn the mound with regard to the basin in the 
centre and to cach other. 


AT the annual meeting of the Royal Society of Queensland, 
held at Brisbane on July 2, the President, Mr. L. A. Bernays, 
dehvered an address in which he gave a brief résw7é of the work 
of the Soctety durimg the past year, its meetings, and the publi- 
cation of the papers read on these occasions, the endeavour to 
assist in the exploration of New Guinea by organising a fund for 
the benefit of the Forbes Expedition , the efforts to encourage 
special scienttfic pursuits amongst the members by the admission 
of Sections into its constitution Finally, having dwelt on the 
importance of the conduct by the State of systematic struction 
with the immediate object of fostering numerous industries which 
the marvellous range of soil and climate of the colony 15 capable 
of calling into existence, occasion was found to dwell on the 
value of technical and industrial botany, and the importance of 
its recognition in the plan and management of the colonial 
botanical gardens, and in the selection generally of objects 
publicly displayed for educational purposes. With regard 
to the Forbes Exploration Fund referred to by the Presi- 
dent of the Queensland Royal Society, in December last 
Mr. H. Tryon suggested to the Council of the Society that 
such a fund should be opened in Queensland. This was 
done, and at the time it was closed 94/. was raised. Subee- 
quently a further appeal was received on behalf of Mr. Forbes, 
whose operations had been suspended. This led to the fund 
being reopened, with the result of additional subscriptions being 
received, raising the total to 145/. ros. For a Society which is 
quite young, and the total income of which 1s but little over 
roo, per annum, this 1s a considerable donation to Mr: Forbes’s 
pe aaa Queensland has a special interest in New 
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THE additions to the Zoological Society’s Gardens during the 
past week include an Egyptian Gazelle (Gasclla dorcas) from 
Egypt, presented by Capt. Robbins; two Red-under-winged 
Doves (Lepiopila vufaxitia) from Guiana, presented by Mr. S. 
Wells; a Barn Owl (Six flammen), British, presented by Sir 
Henry Tyler ; two Great Eagle Owls (Bubo maximus), bred in 
Shropshire, presented by Viscount Hill; three Yellow-headed 
Conures (Conurus yendaya) from South-Fast Braz, presented 
by Mr. C. Rudge; a Raven (Corvus corax), British, presented 
by Mrs. Tatham ; a Martinique Gallinule ( Porpghyrio martinscus) 
from South America, presented by Mr. J. M. Booker; two 
Common Boas (Boa constrictor) from South America, presentéd 
by Mr. T. H. Church , a Common Viper ( Vipera berus), British, 
presented by Mr. RB, Spalding, four Ruscon’s Newts (Molge 
wusconi) from Sardima, presented by Prof H II Gigholi, 
<.M Z.S. ; two Black-eared Marmosets (Hafele penrerilata), a 
Feline Dourocouh (Mychfithans vociferans), two Yarrell's 
Curassows (Crax caruaculata), two Magpie Tanagers (Crssopis 
feversana), two Aniel Toucans (A’amphastos ariel), two Laughing 
Gulls (Zaraus africtlia), a White-faced Tree-Duck (Dendrocygna 
videata) from South-East Brazl, purchased ; three Aldrovandis 
Skinks (Plestiodon auratus) from North West Africa, two 
Common Slow-worms (4meuis fragilis), British, received in 
exchange ; six Ribbon Snakes (77opfidonotus saurtta), born 1n 
the Gardens. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 AUGUST 29—SEPTEMBER 4 


{FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 

is here employed. ) 

At Greenwich on Atzust 29 
Sun rises, 5h on ; souths, 12h on 4693 , sets, 184 52m ; 
on meridian, 9° 18' N + Sidereal Time at Sunset, 

17h. 24m 

Moon (New) rises, 4h 51m _ , souths, rth. 58m. , sets, 18h. 52m. , 
dec]. on meridian, 9° 21’ N 


Planet Rises Souths Sets Decl on mendsan 
m. hom h m ey 
Mercury 337 « 10 54 MBit. 14 4N 
Venus... .. 248 .. 10 27 8 6 . 7 50 N, 
Mars . ... 1045 . 15 38 20 3... 13 40S. 
Jupiter . 8 5 13 59 19 53 2 08 
Saturn... . 0 46 8 51 16 57 21 47 N. 
Occultation of Star by the Moon (visible at Greenwich) 
Corresponding 
Sept Star Mog Duap Reap ngles tomer 
‘ — snyerted image 
ma Oa) 0 
3... y Libra a ¢ 21 19 22 13 143 273 


August 29.—Total eclipse of Sun. not visible m Europe 
central line crosses the West Indies, the Atlantic, and 
Southern Africa The members of the Bnitsh Expedition are 
prepared to observe the peal tp? at Grenada, one of the Windward 
sles, where the eclipse will occur soon after sunnse, having a 
duration of totality of abont 4 minutes. In mid-Atlantic the 
duration will be 6 minutes In Africa the eclipse occurs near 
to sunset, with a duration of totality of about 4 minutes 


h 
es . It  . Mercury at greatest elongation from the Sun, 
18° west. 
Variable Stars 
Star RA Decl. 

bh om ‘ h m 
U Cephei ... 0522 81 36N.. Sept. 3, 20 27 
UO Opbmchi.  ... 17 108 1 20N, » 2 F422 
W Sagittarii 8 Ss. oO a 
t i on 17 57° 24 35 oes 9§ 2, ° (4) Lad 
T Serpentis see e 18 2 ‘3 * 6 13 N. o. 99 4; M 
7] ree . «=. 19 46°7. © 43N. . Avg 29,2: OM 
R Vulpecule ... 2 §9°3 .2322N. Sept. 3, re 


M signifies maumum ; # m.nimom 


+ 3 3 
Adeleor Showers “oe 
Amongst the radiants that have been observed at this seasqa” 


are the following ;—Near y Pegasi, R.A 6°, Decl, a N, ; Rear 
¥ Cygni, R.A, 306°, Decl, 54° N.; near A Cogal, A. ort: 
ecl, 35° N. 3 Mear e Cephei, R.A. 335", Bal. 52° N. 5 ani, 
near 8 Piscium, R.A 345°, Decl. 0°, Fireballs are of fréquenk 
occurrence during this week. 


Stars with Remarkable Spectra 


Name of Star R.A 318860 Decl. 1886'0 Type of 
hm 8s wpectru 
71 Pegasi 23.27 46 821 §2°3.N. . Wm «| 
19 Piscrum 23 40 34 2 5t°3N., IV, " 
@ Pegasi . 23 46 qr . 18 29'2 N, IIL 
ID M. — 0° 4585 23 48 55 0316S... iil. 
30 Pisctum 23 56 7 6 3899S. .. III, 
47 Pisctum Oo 22 6 7 156N TIE. 
57 Pascium © 40 34 14 §1'2 N, IIL. 
7 Schjcllerup I 9 49 25 99N IV. ° 
R Pisctum 1 24 45 2 17'6N. HI. 
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GEOGRAPHICAL NOTES 


In a lecture delivered at Cooktown (published in the Daddy 
Obs-rver of Brisbane), Mr H O Forbes described his work 1a 
New Guinea during the six months he remained there He set 
up his winter camp at Sogere, three days’ march from the coast, 
though only 2§ miles in a straight line, on the slope of a steep 
mountain His work here was varied and important. The 
meteorological station which was erected was placed under the 
charze of Mr Hennessy, and the observations were continued 
down to the end of his stay ‘These consisted of records of the 
mercurial baro neter, maximum and minimum, dry- and wet- 
bulb thermo.neters, and rainfall, and were recorded without 
Interruption six times 10 every twenty-four hours. The mass of 
observations thus accumulated will take a considerable time to 
tabulate, especially those referring to the atmospheric hamuidity. 
Then there was the collecting of zoological and botanical speci- 
mens A large portion of the herbarum consists of giant trees of 
the forest. It contains about one thousand specimens, one 
set having been sent to Baron von Muller to Melbourne 
A great part of Mr Forbes’s own time was devoted to the sur- 
vey and delineation of the geographical features of the country 
He obtained angles from ahbont fifty different stations and 
established a base of several miles in length, on which he had 
hoped to found the triangulation of the country between Sopre 
and Owen Stanley, and the north-east coast He also p a 
visit to the latter place, and there, as clsewhere, with a hittle 
management, found the natives extremely friendly and well- 
disposed When Mr Forbes found his funds failing, he deter- 
mined, with Mr. Chalmers, on making a dash for Mount Owen 
Stanley, but the natives who were to have aided him fled in the 
mght, apparently on account of the terrors inspired by the 
journey He only got as faras Kaukan, a village two days’ 
journey beyond Sogere He say» that no worcls can give a true 
idea of the break-neck, shattered, disrupted condition of the 
country between Sogere and the central ridges Beyond the 
natural obstacles, however (and they appear to be very great), 
there appears no reason why British New Guinea should not be 
thoroughly explored, provided the natives are treated with 
conciliation and tact 


THE Hon Duncan Gilhes, Premer of Victoria, has received 

a deputation, consisting of members of various learned societies, 

who urged the ex Hieney of Antarctic exploration. The depu-. 
tation poprescalet ual whale-fishing would make the enterprise 
remunerative, but af the same time asked the Victorian Govern- 
ment to give encouragement to the prcpest The Premier, in 
reply, ai that the Government would be willing to grant a sab- 
sidy to atd scientific discovery, and that he would ask the other 
colonies to do the same. In the meantime he would instruct the 
Agent-General in London to inquire whether steam- 

would be disposed to embark in the enterprise, and what subsidy 


would be required, 


Tue annual meeting of the Association of Swiss 
Societies took place at Geneva, at the same time as that 
Society rip acpetin paces ; di age = si t. 

raphicel eties exist now in Geneva, ‘ 
ord Neuchatel, and others are abost to be established 
Basle, and Lausanne. Those in-eaistence count 
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thousand members. The paper which attracted most 
Ae 8 eee by Bick Yor, on Laka Laman, tle gevean 
xketch of the examination of the bed of the lake from 
in 1819 down to the present day, from which it ap- 
esead that the knowledge of the central portion 1s very incom- 
teks, while the rest of the lake is now well known. It is clear 
sat there are two parts in the lake of wholly different character 
-one small and shallow, the other large, deep, and Alpine in its 
saracter, These two are separated by the Yvoise bank or bar, 
phich is really a glacial moraine, as shown by the flints dredged 
» These fragments of rock, found sometimes at a depth of 61 
aetres, are covered with moss of a beautiful green—a fact which 
spears to demand a reconsideration of the theory that light will 
at penetrate to more than 25 metres. A discovery in connec- 
ion with the lake which M. Forel regards as a most interesting 
ne in physical geography is that of a sub-lacustrine ravine 
h which the Rhone flows. Prof Forel’s long and labonous 
tsady of the lake entitled him, the President said, (o the title 
Prophet of Leman.” Dr Dufresne described the orohydro- 
‘aphy of Brazl, and M. Bran recounted his adventures on the 
wtan Chaco. The Association discussed at some length various 
uestions connected with the teaching of geography, especially 
xe compilation by the allied societies of a manual of geography, 
nd the establishment of geographical museums. 


THE current number of the Verkandluagen of the Berlin 
‘eographical Society (Bd. xin. No 6) contains two papers on 
he Congo region one by Dr. Buttner on his journey from San 
alvador to the Quango, and thence to Stanley Pool, the other 
y Tseut Kund, who, with Lieut Tappenbeck, was sent out 
y the German African Society in 1884 Their task was to 
xplore the southern tributaries of the Congo, and to study their 
tavigable qualities between Koango and Kassa: The length of 
he journey was, in all, 800 German miles, of which 340 was by 
tater, ancl 460 by land. ‘They succeeded in finding, between 
goango and Kassai, three navigable nvers, the Wambu, Sauce, 
und Kaulu ; and they regard Lukenje, with its people, as practi- 
ally a new discovery in the Congo basin. Dr. Joest writes on 
Mimahassa, a peninsula in the north-east Celebes. 


THe Zetschrrjt (Bd xxi Heft 3) contains less matter of 
pecially geographical interest than usual. A short paper, with 
in eacellent map, discusses the improvements, which appear to 
tave becn great, made 1n recent years in roads and other mens 
if communication in Asiatic Turkey The greater part of the 
mumber is occupied with an exhaustive examination, by Herr 
ung, of the census of India for 1881. The only real geo- 
‘raphical gaver is 2 summary of the report presented to the 
3razilian Government on the surveys made for the purpose of 

¢ frontier between that empire and Venezucla 


THe last number of the /evestia of the Russian Geographical 
society (1886, u.) 1s of great interest It contains a besutihil 
nap of the upper course of the Amu-darta, on the scale of 20 
niles to an inch, including the space between the 36th and gist 
iegrees of latitude, and the 66th and 76th degrees of longitude. 
>he whole of the Pamir appears on this map according to the 
ecent surveys and barometric levellings of the Pamir Expedition, 
vhile a number of other surveys, including those of M Ko.ya- 
off (who accompanied Dr. Regel), the astronomical determina- 
ions of MM, Scharnhorst, Bansdorf, Schwartz, Skassi, Putyata, 
ind Mr. Forsyth, as also the sketch map “of M_ S. in and 
ound Badakshan,” have been taken into account. The same 
sue contains a very interesting paper by M, Grum-Gezymailo 
m the Pamur ion, a paper, by Makaroff, on the double 
Grrents in straits, and especially in the Bosphorus (being a 
yng up of papers on this ee putlished in the d/.morrs 

the St. Petersburg Academy of Science) ; a most interesting 
count of the earthquakes at Tokmak in 1885 ; and, finally, 
# tninutes of the proceedings of the Socsety brought up toa 


scent date, that is, embod the sittin . 
ections as far as April dying e sittings of the Society and its 


| THe last issue (Nos. 5 and 6, 1885) of the Yournal of the 
‘orth China branch of the Royal Misi ci he has a paper 
y Mr. Phillips on the seaports of India and Ceylon, described 
Chinese voyagers of the fifteenth century, with an account of 
ose navigation, It is ilustrated by a very curioas old chart 

id to have been used by Chinese sailors who visited these 
Places. In the present the route from Sumatra by 
‘Pitcobars to Ceylon is described ; at a future time the writer 
ny coatings the taps to Arabia and Persia, The method of 


¥ 
t t 


navigation by star charts, one of which is given, is very iaterast- 
ing. The whole paper shows that the Chinese visited these seus 
long before Exropean navigators found their way there. 
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THE INSTITUTION OF MECHANICAL 
ENGINEEERS 


THE summer meeting of this Institution for the reading and 
discussion of papers was held on the mornings of the 27th 
and 18th inst., at the Theatre of the Institution of Civil 
Engineers On the afternoons of these days, and on the 19th 
cand 20th, various works in and about London were visited. The 
Institution was entertained three years ago by the Beigua 
Engineers at Liége, and on this occasion Belgian Engineers 
have enjoyed the hospitality of the London members of the 
Institution. 

The proceedings commenced with a few introductory remarks 
and a welcome by the President, Mr. Jeremiah Head, after 
which he read an address, taking 2s the text of his discourse the 
‘‘ Depression of Trade,” to which Dr Percy referred at the 
meeting of the Iron and Steel Institute in Glasgow Inet 
autumn, attributing it to over-production . 

Mr. Head drew attention to the circumstance that mechanical 
engineers had done their utmost to make possible what had 
actually occurred, illu trating his remarks by recalling to the 
minds of the members some of their recent visits to works m 
various parts of England, where ‘‘ the advantages of adhesion to 
a few types, and to but a few sizes of each type, of working to 
gauges throughout, of the piece-work system, of makmg for 
stock as regards all details, and taking from stock when erecting 
so as to avoid delays, impressed themselves strongly upon the 
members, who realised what rapid strides had been made in the 
direction of increased production at dimimished cost.” He 
instanced a steam navvy, which was capable of doug the work 
of 80 to 120 human navvies, thus turning them into the ranks of 
the unemployed, and the flooding of our markets with American 
and Swiss watches, which, according to the evidence of a 
Liverpool watchmaker, was killg the British industry. The 
probable causes of these unfortunate circumstances were ‘ diffu- 
sion instead of concentration, and adherence to old habits in- 
stead of quick appreciation of new and better ones ” 

Passing from the subject of the aid rendered by mechanical 
improvements towards over-production, the speaker referred to 
various commodities we send abroad as affectmg our trade. 
‘© Some of these commodities may, in their production and sate, 
beneficially affect us now, and may also bring other benefits 
in the fature , others may be profitable for the time being, but. 
may tend to destroy future trade,” 

The address was listened to with interest and attention by the 
members, the meeting being one of the largest that has taken 
place in the metropolis for some time 

Two papers only were read on this occasion, the one by Mr. 
Borodin, of Kteff, and the other by Mr Sand:ford, of Lahore, 
both being on the working of compound locomotives, Mr. 
Borodin’s paper also having reference to steam )acketing, Mr. 
Borodin employed Mr G A_ Hirn’s system of investigation, 
with some modifications necessary to adapt it to locomotives 
working without condensation. Tests were first made im the 
locomotive testing-shop, where there was no dynamometer, anci as 
only go per cent. could be utilised, high grades of expansion and 
comparatively low pressures had to be employed. arrange- 
ments made were very complete , pressure-gauges and counters 
were observed, and indicator-diagrams taken at frequent inter 
vals, the readings of which were tabulated. The results of each 
one and of alf the tests, without exception, indicated a decrexsed. 
ne ena erat moist steam when the jackets were workrng, tie 
effect of the jackets including a decrease in the quantity of steam 
condensed during admission, a decrease in re-evaporation of 
water ey Copenstoe., and an increase of mean pressure i: the 
cylinders. hea variable rates of expansion were emp! it. 
bts ty a the peeran dang of ape per effective beaks 
power was larger at the higher rates ion, from with 
the conclusion may be drawn that when cotingees are too farge 

prevent economy in the consumption of steam, 

e second set of trials was made with oe Ss, 
on ordinary and compound locomotives respectively, with jackets 
working and not working, but unfortunately as regards these 
experimenta “the great want of success in the attempts to 
measure the quantity of water condensed in the jackets, 2s well 
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a4 the impossbility of selecting a representative diagram of the 
mean work of the steam that Should be sufficiently accurate for 
showing the mean power developed in the cylinders during the 
whole of the test, rendered it hopeless to estimate the effect which 
the jackets had upon the state of the steam in the cylinders,” 

comparisons were on this account only available with tests 
made when the jackets were not at work. The following were 
the final conclusions arrived at —For the same consumption of 
water and fuel per hour, the work done by the compound engine 
bal cy than that done by the ordinary engine; for the same 
by or-pressure and the same speed, the increase of work done 





the compound engine compared with ordinary ines 
dimmishes in proportion as the total consumption of fuel and 
water increases. 
Mr, Sandiford’s experiments were made on two locomotives 
which had been sent into the shops for heavy repairs, both of 
requiring new cylinders. One was arranged with two high- 
aud two low-pressure cylinders, and the other with one high- and 
one low-pressure cylinder, The compounding of both locomo- 
tives was attended with economy in consumption of fuel, and 
7 were decidedly more powerul than the original engines 
been, whilst from the drivers’ point of view they were not 
more comphcated 
The views held by the members taking part in the discussion 
agreed generally with those of the authors of the papers as 
regards the benefits both of jacketing and of compounding 
locomotives 
After the close of the discussion, the members visited various 
works in and around London, amongst those most favoured 
being the Royal Mant, Lambeth Pottery, the Royal Small- 
Arms Factory (Enfield), the Royal Arsenal (Woolwich), Beckton 
Gas-Works, the Royal Victona and Albert Docks, Tilbury 
Docks, and the Crossness Sewage-Works of the Metropolitan 
Board of Works. 





PROGRESS OF CHEMISTRY AND 
MINERALOGY 


M FRIEDEL, President of the French Association which 
* met recently at Nancy, gave an address on the progress of 
chemistry and mmneralogy After briefly referring to the ravages 
made by death amongst the founders of the Society, and to the 
of its amalgamation with the Scientific Association 
of France, M. Friedel proceeded to remark that the pro- 
~~ of chemistry during a period of thirty years had been set 
rth with masterly clearness and attractive eloquence by the 
Iate M. Wartz at the gathering held at Lille in 1874, and two 
years later at the Clermont Conference The theoretical con 
eagle resulting in the discovery of the brilliant coal tar dyes, 
€ reproduction of alizarm and the other colouring substances 
of madder, of vanilline (the odoriferous principle of caailla}, of 
indigo, of the tartaric and citric acids, &c , continue their pro 
gressive and pacific career 

The study of countless artificial compounds brings us daily 
nearer to the natural compounds that have not yet been repro- 
duced, and the most s:mportant alkaloids, such as quinine and 
morphine, seem already almost within the scope of synthetical 
chemistry. The work that has been undertaken tn their regard 
resembles that of architects engaged in ratsing stone by stone 
the plan of some edifice at once of intricate design and difficult 
access. 

This plan once secarely established, the reconstruction of the 
building itself will no er lie beyond the power of those 
regular synthetic methods which are daily acquiring greater 
expansion, It will soon be a mere question of patience and 
intelligent work, and the time is approaching when quinine and 
morphine will be produced as feat y as alizarin now 1s, Nay 
more, there is reason to hope that beside. the natural alkaloids 
others will be obtained endowed with valuable therapeutic pro- 
perties. While endeavouring to reproduce atropine, whose 
synthesis he afterwards succeeded in making, M Ladenburg 
has obtained homatropine, which produces physiological effects 
sufficiently distinct to claim, side by side with its homologue, a 
place amongst the agents employed by oculists. Other less suc- 
cessful essays have also shown m the denvatives of quinoline 
that patients have perhaps been somewhat prematurely treated 
bin ian producing a vigorous and very special action on 


if synthetic chemistry has a bright future, we shall also doubtless 
ute the development of another branch of chemistry which has 
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hitherto been comparatively neglected, after having been held in 
honour at the beginning oft the century, and found 

of Nancy, an able and devoted cultivator. M. Friedel 

the research of direct principles, that is to say, 4f the chemiont 
compounds which exist in animals and plants, and which may be 
extracted from them. Similar alternatives are often presented 
in the history of science, which proceeds with igapa, 
as results from the very nature of things, 

The separation of the direct or :mmediate principles had first 
to pldce at the disposal of chemists abundant materials of varied 
composition, in order to fix their attention on the comp 
organic substances Then came the time to seek the 
determining their constitution, and now that these laws are 
sufficiently understood to establish the structure and functions of 
many of them, the more complete study of their 
trons, the more accurate definition of some already determined, 
the certain discovery of many others still unknown, must attract 
further attention to the work of those who, hke Braconnot, 
have made a special study of the natural products, 

Mineral chemistry has at last succeeded, in the hands of « 
young and skilful naturalist, 1n obtaining the ssolation of fluorine, 
which had been in vain attempted by so many other students. 

This important result 1s agam due to the process used by Davy 
for isolating potassium—the decomposing action of the pile. 
The essay had already been made, but under conditions in whi 
this exceptionally active element reacted on the electrodes or on 
the vessels. M Mors‘an’s merit consisted in perceiving that the 
decomposition should le made at a low temperature, and in the 
happy choice of the substance to be subjected to the process of 
electrolysis—hydrofluoric acid made conductive by the addition 
of fluoride of potassium. In the gaseous current disengaged at 
the positive pole, crystallised silicium and boron burn at the 
ordinary temperature, iodide and chloride of potassium are de- 
composed, mercury and other metals transformed to fluorides, 
organic compounds carbonised or inflamed, while water absorbs 

the gas, yielding in its place ozonised oxygen Thus ts produced 
a large number of reactions, whose study promises a most inter- 
esting sequel to this brilhant discovery 

Physico-chemical research continues on its part to furnuh 
means of investigation enabling us to penetrate more deeply into 
the very life of the chemical molecule, that 1s, those inner 
movements whose existence must now be admitted. 

Spectroscopy, which has just yielded to M_ Lecoq de Bous- 
baudran two new metals, reveals, by the comparison of the rays, 
a connection, which 15 assuredly far from accidental, between 
the various elements of the same family 

Thermo-chemustry, after having, in the hands of M_ Berthelot 
and M Thomsen, given the reason of most reactions, now 
approaches the study of isomeric bodies M _ Bouty’s researches 
on the conductivity of the solutions of salts, and those of M. 
Raoult on the lowering of the freezing point of the various sola- 
tions, seem to supply fresh means for determining the molecular 
weight of compounds 

But our attention must now be directed to mineralogy, a far 
less popular science than chemistry 

After being held in considerable esteem at the close of the 
last and beginning of the present century, when Werner's 
labours enabled mineralogists to describe and methodically 
classify the rich matertals accumulated in collections, mineral] 
lost its votaries according as it became more scientific. 
immortal Jabours of Haiy, of Berzelius, and the chemical schoul, 
seem to have scared the amateurs, who probably saw in mine- 
ralogicad collections little more than so many picturesque speci- 
mens distinguished by their diversified colours and fantastic 
forms. : 

Mineralogy presents the a ide character that it profits by the 
progress of chemistry and physics, for which 1 has itself oftes 
enough supplied the starting-point. Aiming ie eee at 
description of crystallised minerals, it apples to this desert 
methods which are afterwards profitably transferred to the 
domain of artificial products. ’ 

Thus it has given birth to crystallography, which establishes 
the laws determining the formation of crystals—those m 
products of the ane ae in hii a recognises the 

lar aggregations nitely minute particles. o 
ers regularity of structure, indicated et once by thelr owt 
vee ee, ae, bee cone ee fon on 

properties, especially that r actios r 
From this study has been derived one.of the safest and most : 
fal processes by which the inward architecture of oryitals hae 
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hea This consists in examining their action on polarised 

ipAbegie on light which, by reflection or refraction under 

ate conditions, has acquired special properties, and become 

incapable of being reflected or refracted fike ordinary light, 
‘under certain well-defined conditions. 

"Fy ase a somewhat crude comparison, the luminous ray, after 
pray certain media, assumes the appearance of an iron 
rod that has been passed through a rectangular drawing-frame. 
Tf on leaving the Fame it meets an ps el of like form and 
size, it will pass through without difficulty; but uf the opening 
be crosswise, it can no longer pass, 

ere is this difference between the rod and the ray—that in 
all the intermediate positions a portion of the latter will pass 
through, the quantity increasing according as a more parallel 
disposition 1s assumed. Hence, if we take two apparatus corre- 
sponding to the frame and the opening, one of which supplies 
t ised ray and the other intercepts it at nght angles, the 
result will be complete darkness on the field of the mstrument. 
But if we now place between both a crystalline plate of some 
substance which does not crystallise in the cubic form, we shall 
generally see the dark field illumined and often assuming the 
most lovely colours—an effect due to an action discovered by 
Arago and explained by Fresnel With a homogeneous crystal, 
and when the light falls in parallel pencils on the plate, a uniform 
tint is diffused over the whole field of the instrument. If the 
crystal be not homogeneous, but formed of diverse parts jointed 
or i aed grouped together, but in positions not parallel, weshall 
get different tints for the different parts. By arming the crystal 
round, certain coloured strands will be extinguished, as we say, 
that is, will cease to transmit the light, while others will remain 
Juminous. Hence we have here an extremely delicate and 
accurate means of studying the structure of crystals in their most 
intimate details. Hlauy had already remarked that all crystals 
are doubly refracting, except those belonging to the cubic system. 
Brewster soon alter thoroughly established the relation that 
exists between the optical properties and crystalline symmetry, 
stating, amongst other points, that cubic crystals alone have no 
action on polarised hght Nevertheless, observation had shown 
that certain substances affecting the cubic form had such action, 
and illumined the obscured field of the polarising apparatus Biot 
had even suggested a term to designate, if not to explain, this 
exception, calling it ‘‘ lamellar polarisation.” 

To the researches of M. Mallard we are indebted for the true 
account of this anomaly, which in fact he has explained away 
He shows that the cubic crystals acting on the polarised Iight 
are not really cubic, but formed by the regular grouping of parts 
belongmg to other crystallinesystems Boracite, for mstance— 
chioroborate of magnesium usually taking the form of rhombic 
dodecahedra, that 1s, a solid of twelve equal rhombs belonging 
to the cubic system—is formed by the union of twelve strajght 
pyramids with rhon bic bases, whose summits unite in the centre 
of the crystal, and whose bases are the rhombic facets 

M. Mallard’s beautiful expermments with parallel rays have 
been confirmed by those of M Emile Bertrand with convergent 
nyt showing in isolated portions of the garnet and of boracite 

the properties belonging to regular crystals of orthorhombic 
substances. 

There can be no doubt as to the correctness of the explana- 
tioa Lpree by M. Mallard of the ote anomalies of crystals 
which had been regarded as cubic, but which have once more 
served to illustrate the trite remark, ‘‘ Trust not appearances.” 

The optical investigation of crystals, due mainly to the late 
M, de Senarmont, bas become a familar process which no 
mineralogist can henceforth afford to neglect. 

These same methods, Shere: with much greater magnifi- 
cation than in Amici and Norremberg’s primitive appliances, 
also render the greatest services to the gist in the study of 

y 
s They enable him to determine with an otherwise unat- 
tainable accuracy the minutest elements of these formations, 1n 
which minerals are intermingled m diverse proportions, After 
Sofby, the pone in this line of investi 
Rosenbusch 


tion, Zirckel and 

o Germany, Fouqué and Michel in France, 

have turned to the best account the new method, which has 
thrown much light on the ongin and mode of formation of 
certain rocks, by showing what substances were first solidified 
sng what parts resisted longest the pte, Lgberag 
“Adi these determinations are aided by the study of the optical 
€e.C crystals—that u, the relative velocity with which the two 
ted in certain directions—the observa- 
the axes wherever possible, that of 
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dichroism, and even the approximate measurement of the in- 
dices of refraction. 

This last has been much facthtated by an instrument recently 
devised by M. Emile Bertrand. With a transparent or opaque 
plate of some crystallised substance, and by means of not more 
than four readings made in two positions of the we 
obtain, by the determination of the angle of total reflection, 
the two or three indices, and consequently the wave-surface of 
the crystal for all bodies not having too high an index of refrac- 
tion. And these operations, hitherto 1mpracticable except with 
prisms or plates of great size, may now be made on extremely 
small crystals, such as those of rocks ; 

But however paramount the importance of optical properties, 

others also claim attention in crystallo-physics, Although of 
less practical interest in the determination of crystals, they may 
still open up many new avenues of inquiry to the physicist. 
The curious property possessed by some hemshedral minerals 
of becoming charged with electricity with contrary signs at 
the two extremities of certain axes when heated or chilled has 
long been known MM. J. and P, Cune have now shown that 
compression on the same crystals acts like the cooling, depres- 
sion or traction lke the heating process In both cases the 
phenomenon appears due to the greater proximity or distance of 
the molecules Its remarkable that the phemonenon may be 
reversed, so that hemhedral crystals with inclined facets properly 
charged with electricity, positive at one and negative at the 
other extremity, will contract or expand as the case may be. 

As regards synthetic mineralogy, it 1s now known, thanks 
mamly to the researches of Berthier, Becquerel, Senarmont, 
H. Sainte-Clare Deville, and Daubrée, that mmerals may be 

roduced in our laboratories, and that we already ess 8 
valuable means of study, enabling us to understand the condi- 
tions in which the natural minerals and their compounds may 
have been produced. We are thus advancing towards a 
chemical knowledge of certain species, whose formula analysis 
alone has failed to establish, and 1t may even soon be possible to 
produce useful substances under the very form from which they 
derive their properties 

The observation of the crystalline products accidentally 
formed in the metallurgic furnaces first led to this line of study, 
pe firstfruits of which Mittscherhch and Berthier obtained by 

usion. 

By melting certain silicates, certain rocks or substances with 
the same chemical composition, and then exposing this vitreous 
mass to a temperature somewhat lower than that of fusion, MM. 
Fouqué and Michel Lévy have succeeded in reproducing the 
identical minerals found in Javas, basalts, and other eruptive 
rocks. Such are the anorthite and labrodorite feldspars, amphi- 
gene, pyroxene, peridot, magnetic iron, &c. 

The case 1» otherwise with the granites, the problem of whose 
origin 1s far more difficult to solve © Nevertheless, of thei three 
constituents two have already been artificially obtained. 

Quartz had long ago been reproduced by Senarmont by heat- 
ing gelatinous silica with a solution of hydrochloric acid to about 
300°C —- But Hautefeutlle was the first to obtain fine crystals of 
orthoclase and albite feldspars by heating silica with alumina 
and the n alkalies in presence of a solvent such as 


, & fused alkaline vanadate or tungstate, 


But the conditions of this beautiful experiment do not appear 
to have been reahsed in nature. The nearest approach to 
was probably the series of essays made by our President jointly 
with M. Edmond Sarrasin, by heating a solution of 
silicate with a precipitated silicate of alumina to nearly 500° C. 
in a strong steel tube lined on the inside with platinum. A i 
to the alkalies and proportions employed, the result is albite or 
orthoclase mixed or not with quartz, the crystals resembling those 
occurring in nature and presenting the same peculianties of form 
and grouping The well-ascertained presence of drops of water in 
the granitic quartz seems to show that these ites must have 
been formed in the presence of aqueous solutions, Thus the 
nataral conditions have already been approached, but will not 
be entirely realised until the hy ° trant mica has bees 
a 
rst essays at reproducing the zeolite of minerals 
have been made by De Schulten, who, by healing the sificate of 
soda in tubes of aluminous glass, has procured amall ingeltetrs- 
hata of anziciane, sach as occur in the lavas of the Cyolops 


As regards ous st the solution of the from 
the wclentifc, If not she ‘eotarania standpoint, a le ago 
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iven for spue! and corundum by Gaudin, EbsIlmen, H. Sainte- 
laire Deville, and Caron. More recently, MM Frény and 
Feil have prepares the ruby in large crystalline masses unstable 
for cutting, although possessing all the properties of the natural 


Fresh essays seem to have led to more practical results, a3 for 
‘some time past rubies of fair dimensions are met with in the trade, 
which, although rather less brilliant and transparent, poxsess the 
i, density, and optical properties of this valuable gem. 
Several features of their inner structure show conclusively that 
were obtained by fusion , 1n any case it 1s well known that, 
anlike silica, which remains vitreous, alumina crystallizes by 


usion. 

The diamond alone app2ars to have hitherto resisted all 
attempts at reproduction Although success in this direction 
has been eqn ey announced, the statem2at has always proved 
erroneous, The problem 1. rendered more difficult from the 
fact that the diamond has nowhere been found in its orginal 
lode This holds good as well for th: B aziiai stacolumites 
and quartzites, and for the serpentine breccias of South Africa, 
as for the diamuotiferous sands. Nevertheless, in the diamond 
are occasionally embedide 1 some foreiga substa ices, which, while 
depreciating its commercial value, are very interesting as show- 
ing that it mist have been form2J at a relatively low tempera 
ture. 

Bat enough has been said, M Friedel concluded, to enlist 
your terest in mineralozy, a science whose progress has been 
rapid, whose me’hods are beinz constantly renewed, and which 
an every respect deserves the atten'to1 of inquiring minds. 
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Americas Journal of Scren-e, August —O1 lutherto unrecoz 
‘mised wave lengths, by S P Langley The object of the 
laborious and delicate operations here fully described has been, 
net so much to settle the theoretical questions involved in deter- 
taining the relation between dispersion and wave-length, as 
to enable future observers to determine the vistble or invisible 
wave-lengths of any heat, whether from a celestial or terrestrial 

observed in any pnsm A knowledge will thus be 
gained of the intimate constitution of radiant bodies, which an 
acquaintance with the vibratory period of their molecules can 
usually alone afford These researches into the whole unex- 
iplored region of infra-red energy both from celestial and terres- 
qnal sources have led to the certain determination of wave- 
lengths greater than 0005mm _ Radiations have also been 
whose wave length exceeds 0 03 mm , so that, while 
the wave-length known to Newton hat been directly measured 
to nearly cight times, there 13 probable :odication of wave-lengths 
far er. The guif between the shortest vibration of sound 
and the longest known vibration of the ether has thus in some 
measure been already bridged over.-—-Oa the chemical compo- 
sition of herderite and beryl, with note on the precipitation of 
aluminium and separation of berylliam and alaminium, by S 
L. Peafeld and D. N Harper The composition of herderite 
is shown to be an isomorphous mixture of CaBeF PO, with 
CaBOH)PO,, which may be written CaBe(FOH)PO,, or a 
salt of phosphoric acid, two of whose hydrogen ato-ns have been 
a bivalent clement, and the third also by a bivalent 
element whose other free affinity has been satisfied by a flaorine 
. Chemically it 1s closely related to te, 
triphte, and triploidite, these minerals offering the best ulustra- 
tion of the womorphism of F and OH = In crystallisation, 
herdertte is orthorhombie, with a prismatic angle of nearly 120°. 
water as an essential coastituent of beryl, the 
add 4H,O to its usually accepted formula, writing it 
i,sO57, _ Its theoretical compomtion, according to this 
mes S:O, 65‘81; Al,O, 18°83; BeO 13°71 ; HO 
165 ific gravity, 2°705 —Comuranications from the U.S. 
ical Survey, Division of the Rocky Mountains, by Whitman 
Cross and L. G Eakins, The present paper deals with ptilolite, 
a new mineral occurnmg in cavities of a more or leas vesicular 
augite andesite, which 1s found in fr ts in the Tertiary con- 
» proelpilage of Green and Table Mountains, ag aegis 
colorado. It is described as a white substance in y 
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ig thus an alumino-silicate of which no previously described ‘ 
hydrate contains so high a percentage of silica. In this ! 
it may compare with the rare mineral milante.-Notes on, 
pendoiite of Elliot County, Kentucky, by J. S Diller. Pe 
ormation, described as a dark greenish rock with ; 
gravity 2°781, appears to be undoubtedly of eruptive origin, | 
traversing many thousand feet of palxozoic strata to reach the 
surface. Its mineralogical composition shows 40 per cent. of 
olivine, 30°7 ine, 14 dolomite, 8 pyrope, 2‘2 ilmenite, 
2 magnetite, with smaller quantities of biotite, enstatite, cote . 
hedrite, and apatite. — Temperature observations at the 
Superior Copper-Mines, by H. A. Wheeler. The unusually 
low thermal gradients recorded in these mines—about 1° F, te 
100 feet as coupare | with the normal of 1° F to 50 oh feet in 
vertical descent, 1s attributed to the proxumity of the waters 
of Lake Superior. The nearer the mines are to this grow 
cooling influence, the lower the thermal gradient will be found 
to be —An application of the er reduction test to the 
uantitative determination of arsenic, by Henry Carmichael. 
sing a standard square of copper as an indicator, the auther 
has been led to adopt the method here described, which, for the 
estimation of small quantities of arsenic 1n the human system or 
elsewhere, he beheves to be quicker, simpler, more delicate, 
and, in the hands of toxicologists, less exposed to fallacy, than 
any other, A copper square 1 millimetre on a side deteots 
0000025 grm, arsenious oxide, a quantity 400 times less than 
that necessary for turning the beam of the ordinary chemical 
balance —On the crystallisation of gold, by Edward S Dana. 
The paper deals more especially with the delicate crystalline 
threads and arborescent forms from the White Bull Mine, 
Oregon, and the specimens of finely crystallised gold from the 
Californian mines The crystals are illustrated and sot 
described —Classification of the Cambrian system of Nort 
America, by Charles D Walcott The formations here treated 
are those characterised by the predominance of the types of 
Barrande’s ‘First Fauna,” and such additional strata, mot 
charactensed by the presence of fossils, as are stratigraphically 
and structurally connected with the Cambrian strata identified by 
organic remains. These formations, showing a total thicknes: 
of over 18,020 feet, with a known fauna of 92 genera and 393 
species, are regarded, not asa subdivision of the Silurian, but 
rather as a well-defined geological system underlying the Lower 
Silunan (Ordovician) on the North American continent —Note 
on the spectrum of Comet ¢, 1886, by O T Sherman When 
observed with the equatorial of Yale O'sservatory m May and 
June, this comet presented no less than seven loci of light where 
three only are usually scen. These showed approximate wave- 
lengths 618 4, 600°6, 567°6, 5537, 51715 4 8 3, and 433°, 
besides strongly suspected loc: at §45°4, 535§'0, 412°9, 
378°6 These are compared with the low temperature spectrum 
of carbohydrogen, and it 1s suggested that a chart should be 
prepared for the carbon compounds at successive heat-levels, 
after the manner of that drawn up by Lockyer for the photo- 
graphed spectra of some carbon compounds (Proc, Roy. Sots, 


xxx. p 463) 


Annaten der Physth und Chemie, Bd. xxvii, No. 7, Joly 
1886 —Th. Schroder, experimental sven ieee of the influence 
of temperature upon elastic reaction experiments were 
made with three wires, ‘respectively of silver, iron, and german 
silver, The elastic reaction was greatest with the first, least 
with the last of these, and the change in the elastic 

foduced by change of temperature followed the same order.—- 
é, Warburg, remarks on the pressure of saturated vapour. Dis- 
cusses relation between vapour-pressure and curvature of Tignid 
surface.—-W. Fischer, on the pressure of saturated vapours above 
liquid and above solid substances. The substances chosen were 
ice and water The difference, for ice, between the two differ- 
ential coefficients of prevmure with respect to temperatare for 
peer _— ore = and Ceagroy steam over = © 
o , at the meit nt, W. the two curves meet. 
benaol the two coven 40 not meet at its melting-point.—A. 
Schrauf, on dispersion aad axial demity in ; 


ae ae ke mp 


August 26, 1886} 


“akrons ductivity and dielectric constants, An in- 
fo gs to whether the dielectric constant of a conductor 
atranged 





as often stated in text-books. A condenser was 
to be filled with mixtures of anilin and benzol, xylol, 
miixtexes of amin and xylol in various proportions, &c., hquids 
I heing selected to avoid as far as possible residual charges. The 
jeu of this condenser were compared with that of an arr- 
' condenser, and arrangements were also made to measure the 
t resistances on the bridge The resistances of the three mixtures 
of anilin and xylol were 224,900, 1,383,000, and 18,780,coo 
Siemenas’s units, and their dielectric constants 1°590, I 443, and 
- we~ The authors conclude from these and other experiments 
that there 1s no necessary relation between the two constants ; 
and, farther, that the wide differences observed by Hopkinson 
between the square root of the dielectric constant and the index 
of refraction in certain vegetable oils cannot be explained by 
the conductivity —E. Hoppe, on the theory of unipolar induc- 
tions experimental verification of Edlund’s theory of the origin 
in terrestrial magnetism of auroral phenomena.—II, Jahn, on 
the equivalence of chemical energy and current energy A d1- 
cussion of Helmholtz’s theory of the secondary heat of a voltaic 
element.—H Jahn, oh galvanic polarisation. A study of 
of polarisation of certain liquids with changes of tem- 
perature, together with deductions verifynmg Helmbholtz’s equa- 
tions.—-G. Adler, on the energy of magnetically polarised 
bodies, —E, Ketteler, addendum on the total reflection of crys- 
tals.—-F, Kola%ek, on the gold-leaf spectroscope An attempt 
to calculate a calibration of the electroscope from its electro- 
static capacity 


THE number of the Nuovo Guornale Botaniwo Italiano for 
April 1886 contains a number of short articles on various points 
relating to the flora of different bere of Italy, both phanero- 
gamic and cryptogamic.—Sig A. Mori describes and figures a 
singular instance of the production of a pitcher-lke structure 
on the upper surface of a leaf of Gunnera scabra —Dr. O 
Mattirolo has examined the ‘‘mycorhiza” of the roots of the 
sweet chestnut, and finds it to furnish a new example of poly- 
morphism among the Le eealaes It consists largely of two 
species of fungus, whic 
and M. Gidelhana. The former 1s identical with Stysanus 
Steminotts and also with an Ac/adnen:, and presents an instance 
of ‘‘apandry,” or the production of ascospores independently of 
the previous formation of a male organ. AY Gibclliana produces 
chlamydospores, and also the peculiar structures known as 
“apore-bulbils,’” which appear to replace the true ascophorous 
perithecia 

The most interesting article in the number for July is by Sig 
A. Piccone, on the plants growmg wild in Liguria which he 
terms “‘zoophilous ” or « omithophalous,” ze those which are 
absolutely dependent for the germination of their seeds on the 
fruit being swallowed by birds, 
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mological Society, August 4.—Prof. |. : 
wood, M.A., FLLS,, in the chal The follomicy ie 
were elected Fellows -—Lord Dormer, Messrs. J ti A Jenner, 
James Edwards, _Morns Young, FV, Theobald, E. : 
Atmore, and William Saunders, President of the Entomological 
Society of Ontario —Mr. Theodore Wood exhibited and made 
remarks on the following a pha * an abnormal specimen 
of Apion pallipes, a series of Langelandia anophthalaci, from 


St, Peter's, Kent, taken in decaying 


t seed-potatoes ; a series of 
wollasioni, and Anommatus ree also fom 


_ eed potatoes; and a series of Bar ) 
from #8 sen-ahore hear Margate. Mr. Wee et 
on of Dr. Ellis, 


specimens of 
to be either C. camfans or C. lateralis, 


a U § 
seat to him by Mr, Dongle, who had received them fro 
Kent Water-Works. It was stated that they snatigylie 
pe $n July last, and that ons bitten by them had 
from ‘‘terrihle swellings.” Prof. Westwood also exhi- 
galls found inside an acorn at Cannes eematy last.— 
wt avishited = male and female of Claptes wituéua, 


hp MS Essex, on the flo 
@ stated that it was probably the 


he names Afelanotpora stysanofhora ' 
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rarest of the twerity-two known species of : 
though it had been recorded from the New Forest and from 
Suffolk.—The Rev. W. W. Fowler announced that a series of 
specimens of Homaitum ruguizpenne had been received from Dr. 
ls, of Liverpool, for distribution amongst Members of the 
Society.—Mr White exhibited a group of three specimens of 
Lucanus cervus, consisting of a female and two males. 
female was 1 copuld with one of the males, which, while so 
engaged, was attacked by the second male.—Mr. E. A, Fitch 
read a paper, communicated by Mr. G Bowdler Buckton, on the 
occurrence in Britain of some undescribed Aphzdes.—Prof. 
Westwood read a paper on a tube-making homopterous insect 
from Ceylon —Mr. Theodore Wood read a paper on Brechest- 
infested beans, A discussion ensued, in which Prof. West- 
wood, the Rey W, W. Fowler, and Messrs Weir, Fitch, and 
Trimen took part 


PARIS 


Academy of Sciences, August 16.—M. Fizeau in the 
chair —The Secretary announced the loss sustamed by the 
Academy in the death of M Laguerre, Member of the Section 
for Geometry, who died on August 13 at Bar-le-Duc. At the 
obsequies, which took place on August 16, the Academy was 
represented by M. Halphen —Remarks on the tecent volcanic 
disturbances in the Northern Island, New Zealand, by M. 
Emile Blanchard The author pointed out that this sudden 
display of :gneous activity was a remarkable confirmation of the 
views already advocated by him in 1882 and 1884 on the sub- 
sidence of an austral continent during the modern geologi 
age of the earth. He regarded the New Zealand Archi (of 
and more or less adjacent islands as a remnant of this continent, 
or at least of an ecatensive oe which had existed in a com- 

| paratively recent epoch, and he had already, in 1884, anticipated 
fresh convulsions, such as the tremendous catastrophe of which 
New Zealand had been the scene after a lengthened period of 
quiescence. Tarawera and other volcanoes supposed to be 
j extinet have suddenly broken out mto fresh activity, lava 
; Streams have overspread vast spaces, and a romantic tract of 
' country, the delight of the early explorers, has been wasted 
or swallowed up. Although the exact change that has taken 
place m the aspect of the land cannot be fully known for some 
lume to come, the event already appeais as an illustration of 
still more violent outbursts, which occurred in more or less 
remote ages. Thus it has been shown :n this instance that the 
indactions drawn from a recently-created science already bear 
the character of certainty —On the differential equation of a 
curve of any order, by Prof. Sylvester. It 1s shown that a direct 
and universal solution may be had of the following problem - 
To find the differential equation of a curve of the order , where 
the function of the equation (with unity for constant term), 
whether U or (x, y, 1)* ts represented under the symbolic 
form #", where w=xa+ éx+y It 15 added that the 
formulas given by M. Halphen in his ‘‘ Recherches des points 
d’une courbe algebrique plane,” &c, lead to the same results 
as those here arrived at.—On the employment of inter- 
mittent ght for the measurement of rapid movements, by M 
Gustave Hermite. Indicators of velocity at present mm use 
always absorb a portion of the force of the machine to which 
they are apphed. The author proposes to avoid thts inconveni- 
ence by the arrangement here described, which, by an ingenious 
application of intermittent hght, enables the observer to measure 
not only the number of revolutions of any machine, but the 
velocity of any raptd movement whatsoever, without exercising 
any mechanical action on the apparaius under examination.—On 
the mono-substituted haloid derivatives of acetonitril, by M. 
Lous Henry The recearches undertaken by the author on 
the functional solidarity and the volatility of the carbon corm- 
pout have led him to complete the series of these derivatives, 
lere he describes meno-roduretted acetonitril, ICH,—CN, aod 
monobromuretted acetonitril, BrCH,—CN, reserving &. 
future communication the comparative study of the mono-sulieti- 
tuted baloid derivatives of acetonitril and acetate of metlyl,s | 
On the composition of the mineral waters of og fared 
Luchon, Haute-Garoane, by M. Ed. Wilim. It is n tbat 
carbonic acid, fer from being a neg quanti ced 






silica, ferric oxide, aluminium, sodium, potassium, calcium, 
magnesium, and traces of todine, lithium, copper, ammonia, 
manganese, phosphoric and boric acid, but no arsenic.— 
P. s ent repeated with aquatic animals and 
plants, by M. N. Grébant. The experiment here referred to con- 
sists in placing under an arr-tight vessel small mammals, such as 
mice, until the atmosphere becomes .vitiated by the absorption 
vat he and liberation of carbonic acid; then, if a aprig of 
mint be introduced and the vessel exposed to the sun, after a 
certain time a mouse again introduced wll breathe and live 
chat the carbonic acid having been decomposed by the chloro- 
phy! under the influence of the light and replaced by oxygen. 
An analogous experiment 1s here described with fish, and the 
leaves of an aquatic plant (/ofamogeton /ucens) introduced into 
receptacles filled with water —Atmosphenc phenomena ob- 
served at Palermo during the recent eruption of Etna, by M. A. 
Riecd, These light-effects are compared with those following 
the eruptions of Krakatdo and Ferdinandea, their less brillant 
character being attnbuted to the smaller quantity of vapours 
discharged by ttna.—The tellunc currents, their nature, and the 
part played by them in the production of meteorological pheno- 
mena, by M. J. J. Landerer. In this paper, which 1s supple- 
mentary to the communication made to the Academy on o- 
ber 17, 1881, the author gives the further results of the studies 
which he has now prosecuted for several years at Tortosa on the 
telluric currents and their various relations to terrestmal mag- 
netism, the trade-winds, the solar spots, and the hike 
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scribed a new synthesis of mixed azo-dyes from. arematio dia 
mines.-~G. Ciamician and P. Silber base seutied the 4 
pytroline on alloxan, and have described the pro atti 
derivatives of prerois loan, C,H,N,O,, which from th 
reaction.—J. Schmid showed that the colouring-matter of fixe! 
wood (XAus cofinus, L.), is not identical with quercitne, and tha 
itis present in the plant asa glucoside (/ustin) ; he described th 
preparation and the ethyl- and acetyl-derivatives of fisetin, 
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Geological Society, April 1.—Prof. W. C. gavi 
an account of the volcanic rocks extending between L d 
in the Christiania Fjord, and Lake Myosen, in Central Norway 


founded on earlier and his own researches, the latter extendiny 
over many years. He had come to the conclusion that the 
whole basin was due to an erosion of the earth’s crust, whict 
had forced up the volcanic matter. The oldest of these, the 
augite porphyry, had been discharged in the form of lav 
streams over the Devonian surface of the earth. The mor 
recent ones had not reached the surface, but had hardened a! 
lower depths, and had become disclosed at a Jater date.— Hen 
A E Tornebohm described the remarkable coal-bearing rock 
which was discovered by Igelstrom some twenty years “ge ix 
the crystalline slates of the fundamental rock at the Nall 
Mountain, in the province of Varmland His microscopica 
researches went to show that the coal had been introduced inte 
the rock whilst the formation of feldspar was still in progress. 
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rich in phosphorus from the crude slag produced in Thomas’s | Part ? (Cunningham, | Sydney) — Acker Sana Lt a eel npeeiae 
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an excellent material for manure An essentially better method 
consists in adding the lime to the 1ron, not all at once, but first of 
all about two thirds of the necessary quantity; the slag pro- 
duced 1s then removed, the remainder of the hme added, and the 
process completed. ‘Ihe first lot of slag obtained in this way 
contains about 31 per cent phosphone anhydnde, and 58 per 
cent. lime, whilst the second lot contains but httle phosphorus, 
though it 1s rich i iron, of which it contains 24 per cent., the 
first slag having only 1 8 per cent The second slag 1s returned 
to the furnaces used in the production of crudeiron The ad- 
vantages of the method are a shortening of the blowing opera- 
tion, the possibility of mcreasing the charge, a more complete 
removal of the phosph rus, fess loss of iron, and considerable 
saving of ime, Further advantages are that the first portion of 
the slag forms a valuable manure, whilst the second portion 1s 
used again in the furnaces The paper concludes with a discus- 
sion of the importance of this more complete separation of the 
phosphorus from iron ores for agricultural purposes. —-W Will 
exhibited an aromatic ketone obtained from the root of Picoma 
Moutan, and which has been more closely examined by Prof 
Naga, of Japan. Its composition ts 
{ COCHs, (1) 
Ol (2). 
(ocH, (4) 


—There were two papers by J Traule: (1) on the size of 
maximum-drops of the ordinary alcohols and fatty acids, and 
their aqueous solutions, and (2) on the dependence of the size 
of d on external influences. —K. Polstorff has found that 
Fast Indian holarrhena contains conessine, and he considers 
that this alkaloid 15 identical with Haines’s wrightine.— 
K. Heumann and E Mentha have studied the behaviour 
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Galy method by which we could endeavour to form 
any estimate of the relative volume occupied in a com- 
pound by the constituent atoms would be by taking the 
t volume of the compound and the atomic 
volumes of the constituents into account; but this 
ws never done. It would be a great advantage if we were 
to cease using the term volume when speaking of gases, 
amd were to treat all questions concerning changes in 
valume from a dynamical point of view Avogadro's law 
tells us, in fact, that, in every change in which gases are 
concerned, the variation in the space required to contain 
the gases— pressure and temperature remaining constant 
~~will be directly as the vanation in the number of 
gaseous molecules If the equation be wmitten which 
expresses the change, care being taken to employ the 
symbols which represent the molecular composition of 
the gaseous substances concerned in it, it 1s merely neces- 
sary to add up the number of molecules of the gaseous 
substances appearing on either side. the two sums will 
give the ratio of the volumes before and after change 
By our present practice thoroughly false conceptions are 
engendered a fundamental principle of our science 1s 
most unscientifically taught and yet when we come to 
examine we marvel at the stupidity displayed by the 
examinee when dealing with simple questions of volume 
' 

It will be in place bere to inquire~-What 1s chemscal 
paysics? To judge from the books on the subject, we 
are probably justified in defining it as a milh-and-watery 
kind of physics spectally prepared to suit the weak diges- 
tion and smal! appetite of the embryonic chemist, as a 
apineless kind of physics—physics without the solid back- 
bene of mathematics. It 1s high time that it were recog- 
niged that he who wishes to be a chemist, and not the 
mechanical automaton who too frequently in thts country 
goes by the name, must study physics seriously and 
properly a mere smattering 1s of very little use It 1s 
now incontestable that the sciences of chemistry and , 
physics are inseparable . indeed the whole system of 
medern chemical theory reposes on a purely physical 
hasis—that of Avogadro’s law, and of late years the — 
opinion has undoubtedly gained ground that the study of | 
the physical attributes of pure elements and compounds 
must be carried on systematically and at the same time 
that their strictly chemical attributes are investigated, if 
we gre ever to penetrate the veil of mystery which at 


ee ame om ee, | ees 


t enshrouds the simplest chemical phenomena. nine ethnology, 
iwi 


‘presen 
Much work has already been done, and it is greatly to 
the credit of chemists that it has nearly all been executed 
by chemists who have been at the pains to study physical 
sasthods, Physicists have contributed comparatively 
little to the advancement of chemical physics, and it 18 
undeniable that not a few investigations of importance 
to chemistry executed by physicists with the precision in 
measurement which characterises modern physical in- 
Quiry, are to a large extent labour spent in vain, as no 
guarantee has been given of the purity of the materials 
employed. Parenthetically 1 may be added that the 
physics as well as the chemustry of ure substances are 
fields of inquiry all but untrodden: the atudy of gure 
»Atanemiqgis jg fhe work of the future; and it is safe to 
Magy that when the results are recorded thay will differ 
in pay and wapertent paricus fem thos sew 
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accepted. It is perhaps not undessable to point oon that 
a true conception of the meaning of the word yane'dbes 
not always appear to be present in the mind of 
chemist or physicist, otherwise the expression “ chet 
cally pure” would not so frequently occur, What is 
meant thereby, we presume, is that the substance is sc: 
neatly pure that the amount of impurity present does n 
perceptibly affect the results of quantitative analyaias 
the amount of impunity present in a substance in sich a 
case may exercise a most important influence om its 
chemical behaviour, and may also matenally mod 
some of its physical properties If, mnstead of distinguish 
ing degrees of impurity, we continue to make this some- 
what improper use of the word pure, it will be desirabld 
also to speak of substances as being “ spectroscopically 
pure,” “electrically pure,” &c , to indicate the nature of 
the test which they will pass 

To conclude, a book worthy to be called a treatise on 
chemical phys ics has yet to be wntten. It should con- 
tain a sufficiently detasled account of exact methods of 
determining the various physical attributes and the trust- 
worthy results thus far recorded, together with a discus- 
sion of the bearing of these results on the problems of 
chemistry. It could hardly be the work of a single indi- 
vidual, but would doubtless require the co-operation of 
chemust and physicist No mere compilation will suffice 
to be of value it must be subject to the control of 
chemist who 1s master of his science Such a wor 
would of necessity be of enormous service to students , 
and it would exercise an important influence on the 
progress of our science HENRY E ARMSTRONG y 
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OUR BOUK SHELF 


Madagaskar, und dic Inseln Seychellen, Aldabra, Komo- 
ren, und Maskavenen. By Prof Dr R. Hartmann 
(Letpzig and Prague, 1886). 

THIS little work forms the fifty-seventh volume of “ D; 

Wissen der Gegenwart,” a scientific senes which ha: 

already done so much for the spread of useful andi, 

accurate information amongst the Germanic populations 

The author, himself personally acquainted with some ~! 

the localities here described, gives as clear and comp 

hensive an account of the various insular groups in 

Indian Ocean as was possible within the available : 

of 150 pages. Of this space over two-thirds are de: 

to Madagascar, whose physical constitution, natura 

and political relations are ~~~*- 
great ability The best authorities, such as Gran] 
didier, Shaw, Richardson, Sibree, and Hildebrandt, hav 
been carefully consulted, and room has even been fe— 
for the discussion of such controversial questions as 
existence of Sclater’s vanished Lemuria, the origin of £ 


Malagas le, the affinities of thew | : 
presence an thie island of the Vazimba Sad cee ai 


ginal non-Malayan and Negrito tnbes, Dr. Hartmann if 
inclined to accept the statements made by 


and Modave regarding the woolly-haired and | 
Kimo le the southern districts, and 
possible affinities either with the Seuth African * 
or the and Aeta Negritos of the ' 
Islands. he ds as @ 
mixed Polynesian, Malay, and African (« 
Gaila and: ) elements ‘desing found di” 
the Sukalaves, 


mingled ‘Hovas, 
aa ocr eatne orm. Spe 
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aréhipelagoes treated with equal thoroughness, and the 
te eravided with a ase ot the iacian Ocean, an 


. and numerous well-executed woodcuts. 
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LETTERS TO THE EDITOR 


 amanaenl 


those of their remarks which have been anticipated in the 


Ty 
as 15 Galton wnites -—“‘It has long seemed to me that the 
primary characteristic of a variety resides im the fact that the 
individuals who compose it do not, as a rule, care fo mate with 
those who are outside their pale, but form through their own 
sexual inclinations a caste by themselves.” Now, I have falty 





"he Editor does not hold himself responsible for optnwns ex- recognised this pnnciple as one among several others which is 


pressed by his correspondents. Nather can he undertake to 
velurn, or to correspond with the writers of, rejected manu- 
__ seripis, No notice ts taken of anonymous communwahons 


¥ 


and novel facts 


iological Selection and the Origin of Species 


N the Fournal of the Linnean Society (Zoology, No 115, 
186, p. 350, footnote) Mr Romanes siys ‘*I cannot find that 
previous writer hay alluded to the principle which 1t 1s the 
Huct of the present paper to enunuiate, and which 1s explained 
an the succeeding paragraphs ” 

But tm the fourth edition of the ‘‘ Origin of Species” (1866), 
p gti," the following passage occurs, in which the main idea 
of ‘* physiological selection ” 15 clearly aluded to 

off may be admitted, on the principle above explained, that 
i¢ would profit an incipient species 1f it were rendered im some 
slight degree sterile when crossed with its parent form or with 
some other vanety, for thus fewer bastardised and deteriorated 
offspring would be produced to commingle their blood with the 
newly-formmy variety ” 

The author then goes on to show that, as he believed, this 
kind of sterility could not be increased by natural selection—a 
discussion with which Iam not now concerned I have other 
evidence to show that my father w1s famihar with the principle 
of physiological selection, and, moreover, that he did not regar1 
it with any great favour 

In Mr Belt’s ‘ Natarulistin Nicaragua” (1874), a suggestion 
1s made, identical with that of Mr Romaney in the Linnean 
Fournal Mr Belt says (p 207) —‘‘ The varieties that arise 
can seldom be separatcd from the prrent form and fron other 

arieties until they vary also in the clements of reproduction 
As long 15 virietics interbreed together and with tte 
‘ent form, it does not seem possible that a new species could 

b formed by natural selection, excepting in cases of geographical 
iolation. All the individuals might vary in some one direction, but 
ey could not split up into distinct species whilst they occupied 

# Same area and interbred without difficulty Before a variety 

1 become permanent, 1t must either be separated from the 

lers or have acquired some disinclination or inability to 
~-erbreed with them As long as they interbreed together, 
he possible divergeace 1s kept within narrow Iimits, 
sut whenever a variety 1s produced the imdividuals of 
thich have a partiality for interbreeding, and some amount 

sterility when crossed with another form, the tre that bound 
the central stock 1s luosened, and the foundation 1s laid for 

"formation of a new species. Further divergence would be 

“ked, or only slightly checked, and the elements of repro- 
having begun to vary, would probably continue to 
'é from the parent form, for Darwin has shown that any 
in which a species has begun to vary 1s liable to further 
+ in the same direction Thus one of the best tests of the 
’ difference of two allied forms living together 1s their 
* when crossed, and nearly allied species separated by 
‘ical barriers are more likely to mterbreed than those 
p the same area ” 

t copy of Belt's book the words ‘No, No,” are pencilled 
her's eco ope tel on the margin, opposite the sentence 
individuals t vary in some one direction, but they 
spht up into distinct species whalst they occupied the 

4 and interbred without difficulty.” 


"* 4, August 27 Francis DARWIN 


beg oe nor Mr. goningior by had time or 
_* ta eonmult my orginal paper re writing their 
ann the Narurz abstract. I will, coal gos det 


Hinie, nee idenshit phsenge cecure it: the. slath edition, 





accessory to, although independent of, physiological selec- 
tion see LS paper, p 377, where also reference is given to 
the ‘Origin of Species,” showing that this factor was likewise 


recacniced hy Mr Tiarwin ag ane of imnortance in the poreven- 


| the Vertebrata,! 1 am disposed to think thal it 1s Of Mucn ress 
gencral importance than the other factors which I have men- 

| tioned as accessory to phystological selection, and which, taken 
altogether, furmsh a complete theoretical explanation of the fact 
that sterility between natural species is not mvariably absolute, 
but occurs in all degrees. For, ‘‘1n all these cases where the 
principles of physiological selection have been in any ange 
accidentally assisted by other conditions, a correspondingly 
degree of variation in the reproductive system would have been 
needed to differentiate the species” (p 377) 

Thus far, therefore, Mr Galton 1s really im full agreement 
with me But he goes on to say —‘‘ If a vanety should arse 
in the way supposed by Mr Romanes, merely becanse its mem- 
bers were more or less infertile with others sprung from the 
same stock, we should find numerous cases 1n which members of 
the variety consorted with outsiders” But how can we possibly 
know that such 1s not the case? If my theory 1s true, it must 
follow, as Mr Galton says, that such unions would be more 
or less steri'e, and, as this sterility 1s itself the only variation 
which my theory supposes to have arisen 2 the first sestance, 

| ex Aypethest we can have no means of observing whether or not 
| the individuals which present this variation ‘‘ consort with out- 
| 


woe me eee 


siders,” or with those individuals ‘which do not present 1t 
, Lastly, mm as far as it 18 true that “we hardly ever observe pair- 
' yngs between animals of different varieties when hving at large 
| in the same or contiguous districts,” the fact in no way makes 
against my theory of physiological selection+ it only serves to 
supplement this theory, in the case of ngher animals, by what 
T regard with Mr Galton as the proved facts of psychological 
selection 

The letter by Mr Meldola is a masterpiece of Darwinian 
{ thinking, and on this account I am glad to find myself much 
more in agreement with him than he appsars to suppose For 
when he reads my full paper he will see that I have taken pre- 
cisely the same view upon natural selection as a possible cause 
| or, iather, accessory promoter—of specific sterility as that 
| to the statement of which the larger part of hus letter 1s devoted. 
I may remark, however, that of all parts of my paper I 
this as the most speculative and least secure And this, first, 
because Mr Darwin himself, after profound meditation upon 
the subject, came to the conclusion that natural sclection could 
not operate so as to induce sterility , and, next, because the 
supposition that it does so operate involves one of the most 
| difficult and complex questions in the whole philosophy of 
; evolution—namely, whether it is possible for natural selection to 
| modify an entire ¢yde without reference to benefit of its con- 

stituent zvdieduals, Now, although for reasons which need 
not here be detatled, I have Basi led, hke Mr. Mel to- 
take a diferent view from that of Mr. Darwin, and to con 
that natural selection may benefit the type without reference to 
the individual, still I regard this conclusion as so highly epecu- 
lative that IT am glad to think the much more certain theory of 
physiological selection 1s not vitally affected either by its t- 
ance or its rejection, If it is true that natural selection may 
able to modify an organic type (as my critic and myself agree i 
arguing, the type m this case beg a variety) by conferring 
it the benefit of stenlity with its a form, notwithstangy 
that this cannot be effected through ben Ms ge 
the constituent individuals, then all we have to say.deivtha 
present connection is that natnral selection is probably dank. of © 
the many other causes which lead to physiological: selatios. . 

ia'what I state in Gin paper, Mz, Galton, hawever, ang 
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On the other hand, if natural selection cannot thus operate, all all other r 


we have to say 1s that there stil! remain many other causes ade- 
quate to explain the occurrence of physiological selection—to 
wit, causes which are concerned in the occurrence of 
variation in general. 

The rag Y Prof Weismann on the influence of isolation, to 
which Mr. Meldola refers, 1s so replete with facts and arguments 
unconsciously bearing on my theory, that in writing my pre- 
liminary paper it appeared advisable to reserve so rich a mine 
for subsequent working out in detail. In my paper, therefore, I 
have ates oe to Prof. Weismann a. one among the com- 

ve’ 


parati evolutionists who have hitherto sufficiently con 
sidered the influence of independent vanation (or the prevention 
of i ) an the evolution of species 


It only remains to consider Mr Meldola’s extremely able 
criticism of my view that natural selection ought not im strictness 
40 be regarded as a theory of the origin of spectes, but rather as 
a theory of the development of adaptive modifications My 

ment 1s that natural selection can only be a theory of the 

in of species 1n so far as species differ from one another in 
points of utilitarian significance , and that even then it 1s only a 
theory of the omgin of species, as 1t were, meidentally the 
ratson d'éts¢ of natural selection 1s in all cases that of evolving 
adaptations (whether these be characteristic of species only, or 
Iskewise of higher taxonomic divisions), and if in sone cares 
the result of performing this function 1s that of raising n vanety 
into a such a result 1s merely collateral, or, in a sense, 
accidental. No doubt if spectes always and ouly differed from 
one another in ts of utilitarsan character, the collateral 
nature of the result might be disregarded, and the theory would 
bscome a theory of the omgin of species in virtue of its being a 
theory of the development of adaptations But, as a matter of 
fact, species are very far from being always and only distinguished 
from one an other in points of utilitaman character, and 1n So far 
as they are not thus distinguished natural selection 1» obviously 
in HO sense a theory of the origin of species. Again, and more 
particularly, the one feature which more than any other serves 
to distinguish species from species is that of mutual sterility, and 
at would be 2 bold fiight of speculation to affirm that this has 
been in al] cases the result of natural selection, when even Mr 
Darwin was reluctantly compelled to conclude that such could 
not be the result of natural selection in any case =n the other 
hand, my theory of physiological selection explains this very 
general feature of specific distinction quite independently of 
natural selection ; and then goes on to show that, when once 
this primary distinction has arisen, many others of a secondary 
kind will ensue, both with and without the assistance of natural 
selection. 

Now, the objection which Mr Meldola adduces against this 


ra, aoe 1s that I ‘:ave not proved physiological selection to be 
ependent of natural selection fh other wards, he does not 


dispute the probable truth of my theory; but he says that, 
granting its truth, 1t is still only ‘‘ one particular phase of natural 
selection.” But surely the burden of proof here hes on the side 
of my critic. If he can show any sufficient reason for going 
touch further than I have ventured to go in oat-Darwining 
Darwin-—or for holding that natural selection may not merely 
help in inducing stenluy in some cases, but has been the sole 
cause of st an all cases~then I sbould welcome his proof as show- 
ing that the principles ise gabon Sie selection ultsmately and 
38 all cases rest on those of natural selection. But, clearly, 1t 15 
for him to prove his positive: not for me to prove what I regard 
as an almost preposterous negative 
So much for the mam criticism. But he adds this rider, 
namely, that, as the struggle for existence is always most severe 
between the most clcaehy related forms, unless the new or 
sexually protected form arising under physiological selection 
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aspects resemble its parent stock, and so ‘be ‘able te 
compete with it on equal terme—mere num 
being without significance where inte ing is prevented. :: it 
was in order to convey this meaning that I ropotet an 
alternative name of my theory, “ Segregation of the it”; ateing 
that before any physiological segregation can take place there 
must be organiams to segregated, and that unless these 
organisms had already proved themselves fitted to survive ig the 
struggle for existence, in existence they could not be. But fdto 
not call physiological selection ‘‘ Segregation of the Jstet,’’ 
because, unhke natural selection, it is in no way concerned with 
the principle of conflict So long as the organisms which have 
been separated by physiological selection are spoken ie bit to 
have previously passed muster at the hands of natural ’ 
there is no reason why the daughter type should be fi.ter than 
the parent. 

But, so far as I can see, the only material point of difference 
between Mr. Meldola and myself consists in his rding 
physiological selection as ‘‘subordinate” to natural selection, 
while I consider the two as quite independent principles, 
although, as explamed in my paper, I believe that they fre- 
quently and 1n several ways play into each other's hands 

GeorGk J. RoMANES 


Geanies, Ross-shire, N.B , August 30 
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Earth-Currents and Aurora 


THERE appears to have been a very remarkable and wide- 
spread earth current storm on March 30 last, full particulars of 
which it would be extremely useful to have on record. My 
attention has been drawn to this storm through witnessing, on 
the evening of that day, one of the most vivid and in 
displays of the aurora that I haveever seen. Mr. G. H. Kinahan, 
wriung in NATURE for Apni 8 (p 537), descnbes the same 
aurora as observed by him in Donegal between 8 and 9 p.m., 
and notes its peculiar bright silvery ty It must, however, have 
been a far less imposing display at Donegal, where the weather 
was less favourable, than at Kingstown, where I saw it between 
g and 10 p.m., the most brilliant display occurring between 9.30 
and9g4§pm_ From the northerly horizon there rolled up t> 
the zenith in quick succession streams and masses of white light, 
nojil the whole face of the sky to the north and west was iils- 
minated with swiftly mounting flames of silvery whiteness and 
wonderful beauty A correspondent in Nature for Apnil : 
(p 559) describes the same aurora witnessed by him between 
and If pm. on March 30, at Konigsberg, in Prussia. 

According to the Z/etrician (April 2, p 404), on the morn- 
ing of March 30a violent earth-current storm occurred in London, 
stopping all telegraphic work for some time, During the aame 
earth-currents are reported on the Mediterranean 
cables, and 1n the afternoon of that day (March 30) this terrestrial 
electric storm had reached India, oe from 2 to § p.m., and 
stopping work on the Bombay and Madras line. At the same 


a. me paella pact y oi and 
enang cable, causing w over it to sto m3 ft 
7pm on March jo. Similar disturbances are reported a a 
Java cable, beginning the same afternoon, and becoming fainter, 
onall lines at topm Recently an account has been publishe 
of a great earth-current storm on the China and Japan cable ¢ 
March 30, and a diagram of the urbations produced 

that me 1s given me the capes aee i August - Bile 
began between 4 and § p m., Shanghai time, on 30, 4 
lasted till 11 P m. that ia. the maximum h of the earth: T 
current on the cable occurring between 6 and 7 p.m. belag ‘ 
then equal to 36 milliamperes. Smaller renewals of 
storm took place both in Europe and Asia on the morning of 


time powerful earth-currents are r 


possesses some distinct advantage over the old or parent form, , L 
it will be exterminated by the latter quite as effectually as it , gee some of the readers of NATURE can give further 
would be by intercrossing in the absence of physio selec- details of this extensiye storm, and it would also be wef! to 
tion, To this I may answer in the words of my full paper: have on record the magnetic perturbations noticed on (tis 
So long as there is no actual detriment ansing to the variety occasion in different localities, and the time of their ‘pottr- 
on account of 1s being sexually ceparated from the parent, a0Y rence. W. F. Bawaert 
sdeas derived from the theory of natural selection are plainly ; Royal College of Science, Dublin ite. 33 
nbsigelprreabiy Se ts the subject” (p 406). In otber words, so se 
loeg as is all other respects of organisation the sexually sepa- ———— sees 
sited variation is not less “fit” than its parent stock, so ! Chiamydomysa in the Engad 


shefe is no reason to anticipate any disadvantage in be’ erage 
of a variation locally affecting the reprodective the ‘very basventt 
the variation is fint sexusily separated, i will in yeurt ago, in the 2 
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7 Archer, of ‘Dablin, under the name Chlam 
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Boe ee 
ained his specimens crawling u into, the es 
pene r um) in Se sin Westmeath (so far as 
Seoollect). He often found it in a spherical condition, encysted 
§44 cellulose envelope, and more rarely expanding into a most 
curious network of fine protoplasmic threads, upon which were 
observed very numerous oblong corpuscles, which slowly tra- 
velled along the threads, thus recalling the structure of Laby- 
thula described by Crenkowski. 
a one has found Archer’s Chlamydomyxa, or been in a 


d dently his description, up to the 
position to confirm independently Pp Pp ote 


tdate. He has kindly sent to me encysted s 
the Chlamydomyxa, but these would not leave their cysts and 
exhibit the characteristic network and corpuscles ; and others 


by a sight of this interesting 


whom he has wished to oblige 
Faled to obtain the characteristic 


have also, I believe, 
Organism ’ 


I have from time to time searched for Chlamydomyxa when I 
have been in a moorland region and had my microscope with 
me, bot have hitherto failed to find it It was not, therefore, 
with any great amount of confidence that I gathered some 
hrownwh tufts of Sphagnum from a small ditch (with slowly- 
running water) in a clearmg in the pme-wood behind the tennis- 
court at Pontresina, and brought them to the hotel to search them 
for Chlamydomyxa. But I found a number of yellowish spheres 
about 1/150 inch, and less in diameter, which excited my sus- 
picions After a brief delay these n to throw out proto- 
plasmic filaments, and soon around each was a wonderful series 
of branching stems of protoplasmic threads, reaching far away 
from the central yellow granular body and in the most varied 
directions. Along the threads minute oval corpuscles slowly 
streamed, There 1s no doubt that this organism belongs to 
Archer’s genus Chlamydomyxa, and erga sneegs is speci- 
fically distinct from that which he found in Ireland. It 1s ex- 
tremely abundant in the Swiss locality 

From what I have seen of Chlamydomyxa, I am now inclined 
to admit that it 1s /ess closely related to Cienkowsk1’s Laby- 
rinthula than I had previously supposed. The moving cor- 
puscles of Cienkowshi’s organism are very much larger bodies 
than are the ovoid corpuscles of eas lors La 

Pontresina, August 23 E, Ray LANKESTER 





THE BRITISH ASSOCIATION 


THE fifty-sixth annual meeting of the British Associa- 
tion was opened in Birmingham last night, when 
Lord Bareigt resigned the Presidential chair to Sir 
William Dawson, Principal of McGill College, Montreal 
Theattendance at the fourth Birmingham meeting promises 
to be much above the average, and so far as the Birmingham 
people are concerned everything has been done to secure 
success. All the new public buildings, including Mason 
College and the fine new Art Gallery, have been placed 
The reception-rooms, 
Sding-rooms, writing-rooms, and other general rooms, 
me oe the smoking-room, are all that could be 
mi, Ail the leading clubs of the town have been 
sree to members , facilities have been given for 
meng the various manufactories in the town and 
Mbourhood ; the industrial exhibition in Bingley 
m has been admirably arranged; while there 1s a 
Wdable programme of social entertainments and 
maions. Among the foreign visitors expected, one 
m most distinguished 1s Prof Haeckel Thereis a 
i re tation, moreover, of colonial science. 
4 Committee have p a very excellent 
Book of Birmingham for the use of the visitors, 
petious sections of which are Written by specialists. 
®, a General Introduction by Mr. G. d D Laat 
m3 deals with Old Birmingham, by Mr. S. Timmins. 
R Yarious aspects of Modern Birmingham are treated 
cuteghpiel ge todas The section a Art 1s by four 
tists, a Manufacturin ustries are de- 
ce Fideenstr ad alg re 
inteary | Physiography, and is edi rof. 
eth, who has bepn ‘assisted in the various 
Part 4, dealing with 



















. 
Pay) 


NATURE 


409 


Zoology, 1s edited by Mr. W. R Hughes, F.L.S, whe 
also has had the assistance of various local specialists ; 
so with the Botany, edited by Mr. W Mathews The ap- 
pendix comprises a variety uf curious and useful informa- 
tion, while a pocket contains a useful sketch-map of the 
Geology of the Birmingham district, by Prof. Lapworth 
It will thus be seen that the Hand-Book, w well 
adapted for its special purpose, 1s likely to be of 
permanent value. 








INAUGURAL ADDRESS BY SiR J. WILLIAM Dawson, C.M.G., 
MA, LL.D, F RS, F.G.S, PRINCIPAL AND VICE- 
CHANCELLOR OF MCGILL UNIVERSITY, MONTREAL, 
CANADA, PRESIDENT 


TWENTY ONE years have passed away since the last meeting 
of the British Association in this great central city ef Englanl. 
At the third Birmmgham meeting—that of 1865—~I had the 
pleasure of being present, and had the honour of bemg oue of 
the Vice-Presidents of Section C At that meeting my friend 
John Phillips, one of the founders of the Association, 
the Presidential chair, and I cannot better introduce what I 
to say this evening than by the eloquent words in which he 
then addressed you —~‘‘ Assembled for the third time in this busy 
centre of industrious England, amid the roar of engines aml 
clang of hammers, where the strongest powets of nature are 
trained to work 1n the fairy chains of art, how softly and fittingly 
falis upon the ear the accent of Science, the fnend of that art, 
and the guide of that industry' Here where Priestley anal 
the air, and Watt obtained the mastery over steam, it well be- 
comes the students of nature to gather round the standard which 
they carried so far into the fie ds of knowledge And when or 
other occasions we meet in quiet colleges and academic halls, 
how gladly welcome 1s the union of fresh discovenes and new 
inventions with the solid and venerable truths which are there 
treasured and taught. Long may such union last; the far 
alliance of cultivated thought and practical skill ; for by it labour 
1s digmified and science fertilised, and the condition of human 
society exalted.” These were the words of a man who, while 
earnest in the pursuit of science, was full of broad and kindly 
sympathy for his fellow men, and of hopeful confidence in the 
future. We have but to turn to the twenty Reporis of this 
Association, issued since 1865, to see the realisation of that 
union of science and art to which he so confidently looked for- 
ward, and to appreciate the stupendous results which it has 
achieved. In one department alone—that to which my prede- 
cessor in this chair so eloquently adverted m Aberdeen, the 
department of education in scrxence—how much has been accom- 
plished since 1865. Phillips himself lived to see a great revoln- 
tion in this respect at Oxford. But noone in 1865 could have 
anticipated that immense development of local schools of scieace 
of which your own Mason College and your adumrable technical, 
industrial, and art schools are eminent examples. Based on the 
eneral education given by the new system of Board«schools, 
with which the name of the late W E, Forster will ever be 
honourably connected, and extending its wnfluence upward to 
special training and to the highest University exammations, this 
ning paths of honourable ambition to 
the men and women of England scarcely dreamed of in 1865. 
I sympathise with the earnest appeal of Sir Lyon Playfair, 
his Aberdeen address, in favour of sctentific education; but, 
visiting England at rare intervals, I am naturally more 
with the progress that has been made than with the vexatious 
delays which have occurred, and am perhaps better sable to 
appreciate the vast strides that have been taken in the direction 
of that complete and all-pervading culture in scence whith he has 
UNo one onva le 

o one could have anticipated twenty years ago that a Hir- 
mingham manufacturer, in whose youthiet days Theie , RO 
schools of science for the people, was about to endow a 
not only worthy of this great city, but one of its brightest orsa- 
ments,’ Nor could any one have foreseen the great 
of local scientific Societies, like your Midland Institute and 
Plulosophical Society, which gre now flourshing in every: 
town and in many of those of less magnitude. The 
twenty-one years that has elapsed since. the last 
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instatutrens at South Kensington and those of the great Uni- 
versities and their Colleges down to those of the schools and field- 
clubs in country towns. It has besides been an era of gigantic 
m original work and 1n publication—a progress so rapid 
that workers in every branch of study have een reluctantly 
sts a to narrow in more and more their range of reading and 
of effort to keep abreast of the advance in their several depart- 
ments. Lastly, these twenty one years have been charactersed 
as the “‘coming of age” of that great system of philosophy with 
which the names of three Inglishmen—Darwin, Spencer, and 
Wallace—are associated as ns founders 
one may entertain as to the sufficiency and finality of this philo- 
sophy, there can be no question as to its influence on scientific 
. On the one hand, it 1s inaccurate to compare it with 
so entirely different thing- as the discovery of the chemical ele- 
meats and of the law of gravitation , on the other, it 15 scarcely 
fair to characterise it as a mere ‘‘ confused development” of the 
mand of the age = [t 1s inclecdl a new attempt of science in its 
maturer beet to grapple with those mysterious questions of 
hy a which occupied it m the days of tts infancy, and it 1s to 
be hoped that it my not, Itkhe the Iitan- of ancient fable, be 
hurled back from heave., or, hke the first mother, find the 
knowledge to which it aspires a bitter thing In any case we 
should fully understand the responsibility which we incur when 
in these times of full-vrown suence we venture to deal with the 
great problem of orinns, and should be prepared to find that in 
this field the new philosophy, hke those which have preceded 
it, May meet with very imperfect success. The agitation of these 
subjects has already brought science into close relations, some- 
umes fnendly, so1etimes hostile, it 1» to te hoped in the end 
helpful, with those great and awful questions of the ultumate 
di stiny of humanity, and its relations to ity Creator, which must 
always be nearcr to the human heart than any of the achieve- 
ments of science on itsown ground In entering on such ques- 
trons we should proceed with caution and reverence, feeling tht 
we are on holy ground, and that though, hke Moses of old, we 
may be armed with all the learning of our time, we are in the 
presence of that which while it burns 3s not consumed, of a 
mystery which neither observation, experiment, nor mduction 
can ever fuily s Ive 
In a recent addre 5, the late President of the Royal Society 
caHed attention to the fact thet, within the life tume of the older 
men of science of the present day, the greater part of the vast 
body of knowledge included im the modern sciences of physics, 
chemistry, biology, and geology has been accumulated, and the 
most ymportant advances made in sts application to such com 
mon and familiar things as the railway, ocean navigation, the 
electne telegraph, electnce lighting, the telephone, the germ- 
theory of disease, the use of anz«thetics, the processes of metal- 
lurgy, and the dyeing of fabrics Even since the last meeting 
in this city much of this great work has been done, and has led 
we results of the most marvellous kind What at that 
time could have appeared more chimerical than the opening up, 
og eaterprise of one British colony, of a shorter road to the 
t by way of the extreme West, realising what was happily 
ealled by Milton and Cheadle ‘‘ the new North-West Passage,” 
making fapan the next neighbour of Canada on the west, and 
off to Britain a new way to her Eastern possessions, or 
than the possibility of this Association holding a successful 
meeting op the other side of the Atlantic? We have now an 
mvitation to meet in Australia, and may, if we please, pro- 
ceed thither by the Canadian Pacific Railway and its new 
lines of steamers, returning by the Suez Canal.) ‘lo-day this 
is quite as feasible as the Canadian visit would have been in 
It 38 science that has thus brought the once widely 
sepasated parts of the world nearer to each other, and 1s break- 
— those Beopraphical barriers which have separated the 
a poruons of our widely extended British race. Its work 
in this is not yet complete Its goal to-day 1s its stariing-point 
to-morrow. It 1s as far as at any previous time from seemg the 
fume of its conquests, and every victory gained is but the open- 
fog. ot the way for a further advance. 
¥ ite visit to Canada the British Association has asserted its 
Im character, and has consolidated the scsentific mnterests 
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Imperial federation.) There has even been a project before us. 
for an International Serentific Convention, in which the <“-* 
English Republic of America shall take part—a project’ thé, 
realisation of which was to some extent anticipated in the fastor 
of the members of the British and Amencan Associations mt 
Montreal and Philadelphia in 1884, Asa Canadian, as a part 
President of the American Association, aad now honoured with | 
the Presidency of this Association, f may be held to represent, 
in my own person this scientific unton of the British Islands, of 
the various Colonies, and of the great Republic, which, what< 
~ver the difficulties attending its formal accomplishment at 
sent, 15 certain to lead to an actual and real unton for screntifig 
work In furtherance of this I am glad to see here to-day in- 
fluential representatives of most of the British Colonies, of 
India, and of the United States, We welcome here also deéle-- 
gates from other countries, and though the barner of language 
may at present prevent a larger union, we my entertain ¢ 
hope that Britain, America, India, and the Colonies, working 
toycther in the interest of science, may ultimately render our 
Lnglish tongue the most general vehicle of scientific thought and 
discovery—-a consummation of which I think there are, at present, 
many indications 

But, while scrence marches on from victory to victory, its path 
is marked by the resting places of those who have fought ita 
battles and assured its advance. In looking back to 1865 there 
rise before me the once fanuhar countenances of Phillips, Mur- 
chison, Lyctl, Forbes, Jeffreys, Jukes, Ralleston, Maller, Spottis- 
woode, Fairburn, Gasstot, Carpenter, and a host of others, 
present in full vigour at that meeting, but no more with us, 
Phese were veteians of science, but, alas! many then young 
and rising in fame are also numbered with the dead. It may be 
that before another Birmmgham meeting many of us, the older 
members now, will also have passed away — But these men have 
left behind them ineffaceable monuments of their work, in which 
they still smvive, and we rejoice to believe that, though dead to 
us, they hve in that company of the great and good of all ages 
who have cntercd into that unscen Universe where all that is 
high and holy and beautiful must go on accumulating till the 
time of the restitution of all things J et us follow their example 
and carry on their work, as God may give us power and oppor 
tunity, gathering in precious stores of knowledge and of thought, 
tthe belref that all truth wy ummortal, and must go on for ever 
bestowing blessings on mankind = Thus will the memory of the 
mighty dead remain to us as a power which, 
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I do not wish, however, to occupy your time longer with 
gcneral or personal matters, but rather to take the opportunity 
afforded by this address to invite your attention to some tapics 
ef scientific interest, In attempting to do this, I must bave 
Infore me the warning conveyed by Prof. Huxley, in the 
address to which IT have already referred, that in our time 
science, like ‘Larpeia, may be crushed with the weight of the 
rewards bestowed on her In other words, it is impossible for 
any man to keep pace with the progress of more than one limited 
branch of science, and it 1s equally impossible to find an audience 
of scientific men of whom anything more than a mere fraction 
can be expected to take an interest in any one subject. There 
14, however, some consolation in the knowledge that a _, ._- 
who 15 sufficiently simple for those who are advanced s 
in other departments, will of necessity be also sufficiently simple 
to be understood by the general public who are specialists: it 
nothing. On this principle a geologist of the old sdkocl, 
accustomed to a great variety of work, may hope so to soatter 
his fire as to reach the greater part of the audience. In 
deavouring to secure this end, I have sought inspiration from 
that ocean which connects rather than separates Britain. and 
America, and may almost be said to be an English sem—the 
North Atlantic. The geological history of this deprestivn 
the earth’s crust, and its relation to the continental nine 
which limit st, may furnish atheme st once generally intelligitte 
and connected eins questions as to the structhrt 9 
history of the earth, which have excited the sitentiogn “™* 
physicints, geologists, biologists, geographers, and et\* 
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fe this {6 the exigencies of a short address 
Nee imagine wn rver contemplating the earth from a 
competion distance in space, and scrutinming its features as it 
, We may suppose him to be struck with the fact 
teat sixteenths of its surface are covered with water, and 
thet: land 1s so unequally distributed that from one 
point of view he would see s hemisphere almost exclu- 
wivety oceanic, while nearly the whole of the dry land 1s 
ered in the opposite hemisphere He might observe that 
great oceanic area of the Pacific and Antarctic Oceans 1s 
dotted with sslands—hke a shallow pool with stones nsing above 
ita surface—as if its general depth were small in comparison 
with its area. He might also notice that a mass or belt of land 
surrounds each Pole, and that the nerthern ring sends off to the 
three vast tongues of Jand and of mountain-chains, 
termimating respectively in South America, South Africa, and 
Austraha, towards which feebler and insular processes are given 
off by the Antarctic continental mass This, as some geo- 
have observed, gives a rudely three-ribbed aspect to 
the earth, though two of the three ribs are crowded together and 
form the Europ-asian mass, or double continent, while the third 
18 isulated in the single content of America He might also 
observe that the northern girdle 1s cut across, +o that the 
Atlantic opens by a wide space into the Arctic Sea, while the 
Pacific 1s contracted towards the north, but confluent with the 
Antarctic Ocean ‘Lhe Atlantic 1s also relatively deeper and 
less cumbered with islands than the Pacific, which has the 
higher ridges near 15 shores, constituting what some visitors to 
the Pacific coast of America have not maptly called the ‘‘ back 
of the world,” while the wider slopes face the narrower ocean, 
into which for this reason the greater part of the drainage of the 
land is poured * ‘The Pacific and Atlantic, though both depres- 
sions or flattenings of the earth, are, as we shall find, different 
nage, character, and conditions , and the Atlantic, though the 
smalter, is the olde, and, from the geological point of view, In 
some respects the more important of the two 

If our imaginary observer had the means of knowing anything 
of the rock formations of the continents, he would notice that 
those bounding the North Atlantic are in general of great age, 
some belonging to the Laurentian system On the other hand, 
he would see that many of the mountain-ranges along the Pacific 
are comparatively new, and that modern igneous action occurs 
in connection with them Thus he might be led to believe that 
the Atlantic, though comparatively narrow, 1s an older feature 
of the earth’s surface, while the Pacific belongs to more modern 
times. But he would note in connection with this that the 
oldest rocks of the great continental masses are mostly toward 
their northern ends, and that the borders of the northern ring of 
jand and certain nidges extending southwards from it constitute 
the most ancient and permanent elevations of the earth’s crust, 
though now greatly surpassed by mountains of more recent age 

wearer the equator Before leaving this general survey we 
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and south-west, and north-west and south east, as if some early 

causes bad determined the occurrence of elevations along great 
circles of the earth’s surface tangent to the polar circles 

_, We are invited by the preceding general glance at the surface 

‘th to ask certain questions respecting the Atlantic — 

has at first determined its position and form? (2) 

ee has it experienced 1n the lapse of geological time ? 

it relations have these changes borne to be development 

| the land and m the water? (4) What is its probable 

pting to answer these questions, which I shall 
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al conclusions respecting the interior of the aerthi it 

~~ aed that we know nothing of this beyond a super- 

;—-—-ps averaging wanes to 100,000 feet in thickness. 
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certainty, and these it 1s the more necessary to state distin 
since they are often treated as mere suljects of speculation 
fruitless discussion ; 

(1} Since the dawn of geologica) science 1t has been evident 
that ihe crust on which we live must be supported on a plastss 
or partially liquid mass of heated rock, approximately uniform 
in quality under the whole of its area = his 15 a legitimate can- 
clusion from the wide distribution of volcanic phenomena, and 
from the fact that the ejections of volcanoes, while locally of 
various kinds, are similar in every part of the world. It to 
the old idea of a flmd interior of the earth, but this 1s now gene- 
rally abandoned, and this interior heated and plastic layer 
regarded as merely an under crust. 

(2) We have Sash to believe, as the result of astronomucal 
mvestipations,! that, notwithstanding the plasticity or Lqusdity 
of the under-crust, the mass of the earth—its nucleus ax we may 
call it—1s_ practically solid and of great density and hardness. 
Thus we have the apparent paradox of a solid yet fud earth, 
solid in its astronomical Relations: bigmie or plastic for the pur- 
poses of volcanic action and superficial movements. 

(3) The plastic sub crust 1s not in a state of dry igneous 
fusion, but in that condiiion of aqueo-igneous oT hydro-thermuc 
fusion which anses from the action of heat on motst substances, 
and which may either be regarded as a fusion or as a of 
solution at a very high temperature This we leamn the 
phenomena of volcanic action, and from the composition of the 
volcanic and plutonic rocks, as well as from such chemical 
experiments as those of Daubrée and of Tilden and Shenstone * 

(4) ‘The interior sub-crust is not perfectly homogencous, | ut 
may be roughly divided ito two layers or magmas, as they have 
been called an upper, highly siliceous or acidic, of low 5 
gravity and hght-coloured, and corresponding to such kinds of 
plutonic and volcame rocks as granite and trachyte ; and a lower, 
less siliceous or more basic, more dense, and more highly 
charged with iron, and corresponding to such igneous Tooks as 
the dolerites, basalts, and kindred lavas It 15 interesting here 
1o note that this conclusion, elaborated by Durocher and Von 
Waltershausen, and usually connected with their names, appears 
to have been first announced by John Phillips, in tus ‘‘ Geolag:- 
cal Manual,” and as a mere common-sense deduction from t 
observed phenomena of volcanic action and the probable results 
of the gradual cooling of the earth.‘ It receives striking con- 
firmation from the obcerved succession of acidic and basic vol- 
canic rocks of all geological periods and im all locadities. it 
would even seem, from recent spectroscopic investigations sf 
1 ockyer, that there 1s evidence of a similar succession of magmas 
in the heavenly bodies, and the discovery by Nordenskyotd of 
native iron in Greenland basalts affords a probabilsty that ‘the 
inner wees 18 in part metallic 5 

(5) Where rents or fissures form in the upper crust, the msate- 
nal of the lower crust 1s forced upward by the pressure of the 
less supported portions of the former, giving mse to -woloansc 
phenomena either of an explosive or quiet chsracter, as may ‘be 
determined by contact with water. The underlying —-*———~" 


* Hopkins, Mallet, Sir Wilham Thomson, and Prof G. 4. Derwin mar 

tain the solidity and mgtdity of the earth on astronomical grounds; be 

fo Banas conclusions been reached by Hennesey, Delaunay ~~? * — 
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__. ..-. explosive valcanic phe- 
fhomena, and the formation of cones, are, as Prestwich has well 
remarked, characteristic of an old and thickened crust; quiet 
ejection from fissures and hydro-thermal action may have been 
more common in t periods and with a thinner over-crust. 
(6) The contraction of the earth’s interior by cooling and 
on of material from below the over-crast, has caus 

this crnst to 
effect great 
subsequently by surface denudation constitute mountain-chains 
and continental plateaus. As Hall long ago pointed out,} such 
lines of fol have been produced more especially where thick 
sediments had laid down on the sea-bottom. Thus we have 
here another apparent paradox, namely, that the elevations of the 
earth’s crust occur in the places where the greatest burden of 
detritus has been laid down upon :t, and where ey the 
crust has been softened and depressed. We mast beware, in 
this connection, of exaggerated notions of the extent of contrac- 
tron afd of crumbling required to form mountains. Bonney has 
well shown, in lectures delivered at the London Institution, that 
an amount of contraction, almost inappreciable in comparison 
with the diameter of the earth, would be sufficient ; and that as 
the greatest mountain chains are less than 1/600 of the earth’s 
radius in height, they would on an artificial globe a foot in dia- 
meter be no more important than the slight inequalities that 
aught result from the paper gores overlapping each other at the 


downward, and therefore laterally, and so to 
8, folds, and plications; and these modafied 


(7) The crushing and sliding of the over crust implied in these 
movements raise some serious questions of a physical character, 
One of these relates to the rapidity or slowness of such move- 
ments, and the consequent degree of intensity of the heat 
developed, as 2 possible cause of metamorphism of rocks 
Another has reference to the possitility of changes in the equili- 
brium of the earth itself as resulting from local collapse and 
naging, These questions in connection with the present disso- 
ciation of the axis of rotation from the magnetic poles, and with 
changes of climate, have attracted some atiention,? and probably 
deserve farther consicleration on the part of physicists In so 
far as geological evidence 1s concerned, it would seem that the 
ge association of crumbling with metamorphivm indicates a 
certain rapidity in the process of mountain-making, and conse- 
quent development of heat, and the arrangement of the older 
rocks aroand the Arctic basin forbids us from assuming any 
extensive movement of the axis of rotation, though it does not 
exclude changes to a Ismied extent. [hope that Prof Darwin 
will discuss these points 1a hiv address to the Physical Section. 

I wish to formulate these principles as distinctly as possible, 
and as the result of all the long series of observations, calcula- 
hhons, and discussions since the time of Werner and Hutton, and 
in which a vast number of ab'e physicists and naturalists have 
borne.a part, because they may be considered as certain deduc- 
tions from our actual knowledge, and because they he at the 
foundation of a rational physical geology. 

We may popularse these deductions by comparing the earth 
to a drupe or stone-fruit, auch as a plum or peach, somewhat 
dried up. It has a Jarge and intensely hard stone and kernel, a 
thin i made up of two layers, an inner more dense and dark- 
coloured, and an outer Jess dense and hghter coloured. These 
conshtute the under-crust On the outside 11 has a thin membrane 
or over-crust. In the process of drying it has slightly shrunk, 
s0 a8 to produce ridges and hollows of the outer crust, and this 
outer crust has cracked in some places, allowing portions of the 
pulp to ooze out—in some of these its Jower dark substance, in 
others its upper and lighter material, The analogy extends no 
farther, for there is nothing in our withered fruit to represent 
the oceans occupying the lower parts of the surface or the deposits 
which they have laid down. 

Keeping in view these general conclusions, let us now turn to 
their Tt on the orwgin and history of the North Atlantic. 

‘Though the Atlantic is a deep ocean, tts basin does not con- 
stitute so much a depression of the crust of the earth as a 


fig of it, and this, as recent soundings have shown, with a 
slight ridge or elevation along its middle, and banks pr teriees 
© Hatt (American Association Address, 15 besquently rapubli 
tons, as 2) eaten to the Geological Hiseery atte Nowa nile 
t fon rtent papers of Oldham and Flaher in the Geolagicn! Maganins 
P; agnzing, July 1686. Also "percha, Rava Solaires 
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fringing the , 80 that its form ds not so mach shat ofa 
aite fa thahiow plata with tatctbata cite coed. Ee 
permanted siacgton are composed of portions of ‘the. 
folded, ridged up, and as if by lateral : 
ing from the sea itself. We cannot, for example, look at! 
geological map of America without pereeivi that the Appaler 
chian ridges, which intervene between the A and the 8, 
Lawrence Valley, have been driven bodily back by a ferce 
from the east, and that they have resisted this pressure 
where, as in the Gulf of St. Lawrence and the Catskill 
of New York, they have been protected by outlying masees 
very old rocks, as, for gry that of the Island of New- 
foundiand and that of the Adirondack Mountains, The admir- 
able work begun by my friend and fellow-student, Prof. James 
Nicol, followed up by Hicks, Lapworth, and others, and naw, 
after long controversy, fully confirmed by the recent observations 
of the Geological Survey of Scotland, has shown the most intense 
action of the same kind on the east side of the ocean in the 
Scottish Inghlands; and the more widely distributed Eosaie 
ie of Scandinavia may be appealed to in further evidence of 

If we now mquire as to the cause of the Atlantic iad ghana 
we must go back to a time when the areas occupied by the 
Atlantic and its bounding coasts were parts of a shoreless ses in 
which the earhest gnersses or stratified granites of the Laurentian 
age were being laid down in vastly extended beds. 
ancient crystalline rocks have been the subyect of much disens- 
sion and controversy, and as they constitute the lowest and 
probably the firmest part of the Atlantic sea-bed, it 1s necessary 
to inquire as to their origin and history Dr Bonney, the late 
President of the Geological Society, in his anniversary address, 
and Dr Sterry Hunt, in an elaborate paper communicated to 
the Royal Society of Canada, have ably summed up the bypo- 
theses as to the origin of the oldest Lanrentian beds. At the 
basis of these hypotheses lies the admision that the immensely 
thick beds of orthoclase gneiss, which are the oldest stratified 
rocks known to us, are substantially the same in composition 
with the upper or siliceous magma or layer of the under-crust, 
They are, in short, its matenals either in their primitive condi- 
tion or merely re-arranged One theory considers them as 
onginal products of couling, owing thar lamination merely to 
the successive stages of the proces» — \nother view refers them 
to the waste and re-arrangement of the materials of a previously 
massive gramte Still another holds that all our granites really 
arise fiom the fusion of old gneisses of orginally aqueous origin , 
while a fourth refers the gneisses themselves to molecular 
changes effected in gramte by pressure These several views, 
in so far as they relate to the oldest or fundamental Laurenuan 
gneiss, may be arranged under the following heads —(1) Bad. 
Plutonic, or that which regards all the old gnetsses as molten 
rocks cooled from without inward in successive layers.? (2) 
£ voplutonie, or that which considers them as made up of matter 
ejected from below the upper crast in the manner of volcanic 
action ® (3) sWelamorphic, which supposes the old gneisses to 
arise from the crystallisation of detrital matter spread over the 
sea-bottom, and either igneous or derived from the decay of 
igneous rocks.4 (4) Chaotic or Thermo-chaotic, or the theory of 
deposit from the turbid waters of a primaval ocean either with 
or without the aid of heat.’ In one form thts was the old 
of Werner. (5) Crenutic or Hydro thermic, which supposes the 
action of heated waters penetrating below the crust to be con: 
stantly bringing up to the surface mineral matters in solution and 
depositing these so as to form feldspathic and other rocks, ® 

' Address to t logical Section, by Prof. Judd, Aberdeen meeting 
2885 gered oe he eocmig of the Appalachians has reduced 
a breadth of 158 miles to about 60. 
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Seteitt be pbeerved, in-regard to these theones, that none of 
Fico that the old is on ordinary sediment, but 
that-ali vegard it os formed in exceptional circamstance:, these 
oe Phen the apa of land sail pesca decay 
‘anck, and the presence wholly or principally of the material 
of the apper surface of the recently hardened crust. This being 
granted, the question arses, Oaght we not to combine these 
several theories and to believe that the cooling crust has hardened 
in muceessive layers from without inward ; that at the same time 
fissures were locally igneous matter to the surface ; 
that:matter held mm suspension in the ocean, and matter held in 
solution by heated waters rising from beneath the outer crust 
were ing their matenals in the deposits of the primitive 
ocean? Jt would seem that the combination of all these agencies 
safely be invoked as causes of the pre-Atlantic deposits 
This is the eclectic position which I endeavoured to maintain in 
my address before the Minneapolis meeting of the American 
eT in 1883, and which I still hold to be in every way 

probable. 

A word here as to metamorphism, a theory which, like many 
others, has been first run to death and then discredited, but 
which to the moderate degree in which 3t was orginally held by 
‘Lyelf is still valid. Nothing can be more certain than that the 
composition of the Laurentian gneisses forbids us to sup that 

can be ordinary sediments metamorphosed. hey are 

3 liar in their ong, and not paralleled unless excep- 
tionally in later times On the other hand, they have un- 
doubtedly experienced very important changes, more especially 
as to crystallisauon, the state of combination of their ingredients, 
and the development of disseminated minerals ;? and while this 
may in part be attributed to the mechanical pressure to which 
they have been subjected, 1t requires also the action of hydro- 
thermic agencies. Any theory which fails to invoke both of 
these kinds of force must necessarily be partial and imperfect. 

But all metamorphic rocks are not of the same character with 
the gneisses of the Lower Laurentian. Even in the Middle 
and Upper Laurentian we have metamorphic rocks, ¢ g quartzite 
and limestone, which must originally have been ordinary aqueous 
deposits. Still more in the succeeding Huronian and its asso- 
ciated senes of beds, and in the Lower Palmozoic, local meta- 
morphic change has been undergone by rocks quite similar to 
those which tn their unaltered state constitute regular sedimentary 
deposits, In the case of these Jater rocks it 1s to be borne in 
mind that, while some may have been of volcanic origin, others 
may have been sediments rich in undecomposed fragments of 
silicates. It1s a mistake to suppose that the ordinary decay of 
stratified siliceous rocks 1s a process of kaolinisation so perfect as 
to eliminate all alkaline matters, On the contrary, the fact, 
which Judd has recently well ilustrated in the case of the mud 
of the Nile, applies to a great number of similar deposits 1n all 
parts of the world, and shows that the finest sediments have not 

been so completely lixiviated as to be destitute of the 
basic matters necessary for their conversion into gneiss, mica- 
schist, and similar rocks when the necessary agencies of meta- 
morphism are applied to them, and this quite independently of 
any €xtraneous matters introduced into them by water or other- 
wise. Stll it must be steadily kept in view that many of the 
oid ‘pre-Cambrian crystalline rocks must have been different 
orginally from those succeeding them, and that consequently 
these inst even when metamorphosed present different characters, 

I may remark here that, though a paleontologist rather than 
a lithologist, it gives me great pleasure to find so much attention 
how given in this country to the old crystalline rocks, and to 
their study microscopically and chemically as well as in the 
field, a work in which Sorby and Allport were pioneers. As a 
pupil of the late Prof. Jameson, of Edinburgh, my own attention 
pas carly attracted to the study of mmerals and rocks as the 

bie ations of geological sence ; and as far back as 1841 
pated ,of the late Mr. Sanderson, of Edinburgh, who 
perked at Nicol’s sections, how to slice rocks and fosails ; and 

pe that time I have been in the habit oftexamining everything 
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with the microscope. The modern developments in this direction 
are therefore very gratifying, even though, as is natural, they 
may sometimes appear to be pushed tor far or their value 
over-estimated. 

That these old gneisses were deposited not only in what is 
now the bed of the Atlantic, but also on the great con’ 
areas of America and Europe, any one who considers the wide 
extent of these rocks represented on the map recently published 
by Prof Hull can readily understand (7yen: Royal Trish 
Academy) It is true that Hull supposes that the basin of the 
Atlantic itself may have been land at this time, bat there ts no 
evidence of this, more especially as the material of the gneiss 
could not have been detritus derived from sub-aerial decay of 
rock 

Let us suppose, then, the floor of old Ocean covered with a 
flat pavement of gneiss, or of that matcrial which 1s now gneiss, 
the next question is, How and when did this original bed become 
converted into sea and land? Here we have some things certain, 
others most debatable That the cooling mass, spans it 
was sending out volumes of softened nore material, either in 
the exoplutonic or in the crenitic way, an Piling this on the 
surface, must soon become too small for its shell, 1s apparent ; 
but when and where would the collapse, crushing, and wrnkling 
inevitable from this cause begin? Where they did begin 3s 
mdicated by the lines of mountain-chains which traverse the 
Laurentian districts ; but the reason why is less apparent. The 
more or Jess unequal cooling, hardening, and conductive power 
of the outer crust we may readily assume The driftage um- 
equally of water-borne detritus to the south-west by the bottom 
currents of the sea 1s another cause, and, as we shall soon see, 
most effective Still another 1s the greater cooling and harden- 
ing of the crust mm the polar regions, and the tendency to ee 
of the equatorial protuberance from the slackening of the ie 
rotation. Besides these the internal tides of the earth’s substance 
at the times of solstice would exert an oblique pulling force on 
the crust, which might tend to crack it along diagonal lines. 
From whichever of these causes or the combination of the whole, 
we know that within the Laurentian time folded portions of the 
earth’s crust hegan to mse above the general surface in broad 
belts running from north-east to south-west, and from north-west 
to south-east, where the older mountains of Eastern Amenics 
and Western Europe now stand, and that the subsidence of the 
oceanic areas allowed by this crumpling of the crust permitted 
other areas on both sides of what 1s now the Atlantic to form 
limited table-lands.! This was the begining of a process re 

ated again and again in subsequent times, and which began 
in the Middle Laurentian, when for the first time we find beds 
of quartzite, limestone, and iron ore, and graphitic beds, 1n- 
dicating that there was already land and water, and that the sea, 
and perhaps the land, swarmed with animal and plant hfe of 
forms unknown to us for the most part now Independently of 
the questions as to the animal nature of Eozoon, I hold that we 
know, as certainly as we can know anything inferentially, of the 
existence of these primitive forms of life. If I were to conjecture 
what were the early forms of plant and animal life, I would 
suppose that just as in the Palzozoic the acrogens culminated wn 
gigantic and complex forest trees, so in the Laurentian the Algw, 
the lichens, and the mosses grew to dimensions and assymed 
complexity of structure unexampled in later times, and that in 
the sea the humbler forms of Protozoa and Hydrozoa were the 
dominant types, but in gigantic and complex forms. The land 
of this period was probably limited, for the most part, to high 
latitudes, and its aspect, thongh more rugged and abrupt, and 
of greater elevation, must have been of that character which we 
still see in the Laurentian hills The distribution of this ancien! 
land 13 indicated by the long lines of old Laurentian rock extend- 
ing from the Labrador coast and the north shore of the St. 
Lawrence, and along the eastern slopes of the A lane in 
America, and the lke rocks of the Hebrides, the Western * 
lands, and the Scandinavian mountains. A small bat 
remnant 1s that 1n the Malvern Hills, so well described by 3 
It will be well to note here, and to fix on our minds, that thesé 
ancient ridges of Eastern Amenca and Western Europe here 
been greatly denuded and wasted since Laurentian tin eg, and 
that it is along their eastern sides that the greatest sedimentiry 
accumulations have been deposited. ar 

From this time dates the introduction of that dominance of 


* Daubrés's curious experimentsion the contraction of caoutchoun 
paral bardebed Sy sting with vata shows how sacl x] 
and also thet texaateres.as well : ho towne , Re ial 
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exastiag, canses which forms the basis of uniformitarianism in 
gealogy, and which had to go on with various and great modi- 

wona.of detail, through the succesnve stages of the geological 
history, tul the land and water of the northern hemsphere 
attesned to their present complex structure. 

So, soon as we have a circumpolar belt or patches of Eozoic 
for Archeean, or pre-Cambnan, if these terms are preferred) 
leari, and ridges running southward from it, we enter on new and 
m re complicated methods of growth of the continents and seas 

we are indebted to Le Conte for clearly pointing out that 
our original Eozoic tracts of continent were 1n the earliest times 
erees of deposition, and that the first elevations of land out of 
the primeval ocean must have differed in important points from 
all that have succeeded them ; but they were equally amenable 
to the ordinary laws of denudation Portions of these oldest 
crystalluge rocks, raised out of the protecting water, were now 
eroded by atmospheric agents, and especially by the carbonic 
sad, then existing in the atmosphere perhaps more abundantly 
than at present, unter whose influence the hardest of the gneissic 
racks gradually decay The Arctic Jandy were subjected in 
additron to the powerful mechanical force of frost and thaw 
Thus every shower of rain and every swollen stream would carry 
1 to the sea the products of the waste of land, sorting them into 
fine clays an‘! coarser sands , and the cold currents which ching 
ta the ocean bottom, now determined in their courses, not merely 
by the earth’s rotation, but also by the lines of folding on both 
sides of the Atlantic, would carry south-westward, and pile up 
in marginal bank» of great thickness, the debris produced from 
ihe rapid waste of the land already esting in the Arctic regions 
the Atlantic, opening widely to the north, and having large 
Trvers pouring into it, was especially the ocean characterised, as 
teme advanced, by the prevalence of these phcnomena. Thus 
throughout the geological history it has hippened that, while the 
muddle of the Atlantic has received werely organic deposits of 
shells of Foraminifera and similar organisms, and this probably 
oaly to a small amount, its margins have had piled Wig them 
beds of detritus of immense thickness Prof Hall, of Albany, 
was the first geologist who pointed out the vast cosmic tmport- 
ance of these deposits, and that the mountans of buth sules of 
the Atlantic owe their onyin to these great Innes of deposition, 
slong with the fact, aflerwards more fully insisted on by Rogers, 
that the port.ons at the crust which recessed these masses of 
debrts became therchy weighted down and softened, and were 
more hable than other parts ty lateral crusting,! 

Thos in the later Lozerc and early Paleuzorc times, which 
succeeded the firot foldings of the oldest Laurentian, great ndges 
were thrown up, tlung the edyzes of which were beds of hme- 
stone, and on their sus mits and sides thick masses of ejected 

rocks. In the bed of the central Atlants there are no 
such accumulations Jt must have been a flat, or shghtly ndged, 
plate of the ancient gnets:, hard and resisting, though perhaps 
with a few cracks, through which igneous matter welled up, as 
m Iceland and the Azores in more modern times = In this con 
dition of things we have causes tending to perpetuate and extend 
the distincuons of ocean and continent, mountain and plain, 
already began ; and of these we may more especially note the 
continued subsidence of the areas of greatest marine deposihon 
this bas long attracted attention, and affords very convincing 
evidence of the connection of sedimentary deposit as a cause 
with the subadence of the crust ? 

We are indebted to a French phyucist, MW. Faye (Reree Scren- 
f. 1886), for an important sugze Gon on this subyect. It as 

the sediment accumulated along the shores of the ocean pre- 


® The connection of accumulation with subsdence was always a familar 
consideration w.th geologists, but Mall secins to have been the first to state 
its true mgni ¢ as @ geologsen! factor, and to see that those portions of 
the crust which are weighted ‘lown by great detntal accumulations are neces- 
aarily chose which, 1n sticcecding movements were elevated into mountad_ 
Other American geologuts, as Dana, Rogers, Hunt, Le Conte, Crosby, &c , 
have Colfowed up Hall's primary suggestion, and in England, Hicks, Fisher, 
Starkle Gardner, Hull, and others, have brought it under notice, and it 
enters into the great generalsations of Lyell on these subjects 

? Dutton in ‘Report of US Geological Survey, ' 1881 From facts stated 
Wieetton and in my “ Acadian dogy,”” 12 apparent that in the 
cease ates amd in the coal-field of Nova Scotia shallow water deposits 
here baad down pe thicknewes of 1,000 to #0,cK0 feet in connection 
with contianous su! 2. See also a t by Ricketts in the Geol. AY 
1883. It may be well to add here that this doctrine of the subsidence of w: 

being cauved by deposition does not justify the conclusion of certam 
that scow and ice have exercised a he power in glacial periods 

fee wets pectin wr eae great accumulations of anow and ice 
qenire te be by subsidenos, aad wida cobtinental areas can never 
valli sc outaseree? show, while of course 1s can cause no addition of 
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sented an obstacle to radiation, and consequently to.onelf 
the crust, while the ocean floor, .unp: otected unw™ 
and constantly bathed with currents of cold water, hav 
power of convection of heat, would be more r Hy 


so would become thicker and stronger. This sng 


complementary to the theory of Prof. Hall, that 
of greatest deposit on the margins of the ocean are ; 
those of greatest folding and consequent elevation. @ lave 


thus a hard thick resisting ocean bottom which, as it settles 
down toward the interior, under the influence of gravity, 

upward and folds and plicates all the soft sediments in 
its edges ‘The Atlantic area is almost an unbroken cake of this 
kind The Pacific area has cracked in many places, allowing 
the interior fluid matter to ooze out in vulcanic ejections. 

It may be said that all this supposes a permanent continuance 
vf the ocean basins, whereas m-ny geologists postulate a mid- 
Atlantic continent ! to give the thick masses of detritus fonnd in 
the older formations both in Fastern America and Western 
Furope, and which thin off in proceeding into the interiok of 
both continents. I prefer with HTall to consider these belts of 
sediment as in the main the deposits of northern currents, and 
derived from Arctic land, and that kc the great banks of the 
American coast at the present day, which are being built up by 
the present Arctic current, they had lutle to do with any 
drunage from the adjacent shore © We need nut deny, however, 
that such tidges of land a» exited along the Atlantuc margin: 
were contributing their quota of river-borne material, just ag on 
a still greater scale the Amazon and Mississippi are domg now, 
and this especially on the sules toward the present continental 
plitcaus, though the greate: part must have been derived from 
the wile tracts of Laurentian Jand within the Arctic Carcle or 
new tout lt as further obvious that the ordinary reasuning 
respecting the necessity of continental vicas in the present oceat 
basing would actually oblige us to snppose thit the whole of the 
ocemns ind continents had iepeatedly changed plrces. This 
comderalion opposes enommous physical difficulues to any 
theory of alternations of the oceanic and continental areas, 
except lucally at ther maging I would, however, refer yo 
for amore fall discussion of these points tu the address to be 
dehveed to morrow by the President of the Geological Sectan 

Bat the permanence of the Atlantic depression does not ex 
clude the idea of successive sulimergences of the contanental 
plateaus and marginal slopes, alternating with penods of eleva 
tion, when the occan setreated fiom the continents and con 
tracted its limits In dhs respect the Adaatic of to day 1 mach 
smallcr than it was in those mes when it spread widely over 
the continental plains ant s'opes, and much larger than st ha 
been in times of continental cleyation [has leads us to the 
further con ideration that, while the ucean beds have been sinh 
ing, other arcas have been better suppu ted, and constitute the 
qunuinental plreaus, and that it has been at or near the yanc: 
trons of these sinking and rising are ws that the thickes; deposia 
of detitus, the most cxtensive foldings, arid the greatest ejec 
tions of volcamic matter have occurred = There has thus been 4 
permanence of the position of the continents and oceans through 
out geological ume, but with many oscillations of these areas, 
producing submergences and emergences of the land. Io thi 
way we can reconcile the vast vicissitudes of the contgenta 
arcas in different geological periods with that continuity of de 
velopment fron north to south, and from the interiors to th 
maigins, which 1s so marked a feature We have for this reasot 
to formulate another apparent geological paradox, namely, the’ 
while in one sense the continental and oceantc areas are perma 
nent, in another they have been in continual movement, No 
dues thin view exclude extension of the continental borders or 6 
chains of tslands beyond their present limits, at certain 


and indeed the general punciple already stased, that su! t 
ee tee Saver ce Vas ee taces Stet eton Se he Ian teeee 


earlier periods a shallower ocean and many possibilities as tc 
volcantc islands, and low continental margins creeping ont iat 
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hehe a"; white it Is slso to be noted that there are, as already 
gad’ tiny ahelves, constituting shallows in the ocean, 
 epthiele at certain periods have emerged as land. 
Sy Ry ave thas conpelled to believe in the contem } 
Aengiee in all geological periods, except perhaps the earliest of 
» thee, of three distinct conditions of areas on the surface of the 
‘wath; (1) Oceanic areas of deep sea, which always continued 

to’oceupy mn whole orin part the bed of the present ocean (2) 

‘Continental pleteaus and marginal shelves, existing as low flats 

or trigher table-lands able to periodical submergence and emer- 

. (3) Lines of plication and folding, more especrally along 

SS ates of the oceans, forming elevated portions of land, 
rately altogether submerged, and constantly affording the mate- 
rial of sedimentary accumulations, while they were also the seats 
of erful volcanic ejections, ; 

the successive geological periods the continental plateaus 
when submerged, owing to their vast extent of warm and shal- 
tow sea, have been the great theatres of the development of 
marine hfe and of the deposition of organic hmestones, and 
when elevated they have furnished the abodes of the noblest 
Jand faunas and floras The mountain belts, especially m the 
north, have been the refuge and stronghold of land Ife in periods 
of submergence, anc the deep ocean basins have heen the peren- 
nial abodes of pelagic and abyssal creatures, and the refuge of 
multitudes of other marine animals and plants in times of con- 
tinental elevation These general facts are full of :mportance 
with refercnce to the question of the succession of furmations 
and of life in the geological history of the earth 

So much time has been occupied with these general views 
that it would be impossible to trace the history of the Atlantic 
in detail through the ages of the Paleozoic, Mesozox, and 
Tertiary We may, however, shortly glance at the changes of 
the three kinds of surface already referred to The bed of the 
ocean seems to have remained on the whole abyssal, but there 
were probably periods when those shallow reache» of the Atlanuc 
which stretch across its most northern portion, and partly 
separnte st from the Arctic basin, presented connecting coasts 
or contmuous chains of lands sufficient to permit anunils and 
plants to pass over? At certain periods also there were not 
unhkely groups of volcanic islands, Ithe the Azores, in the 
temperate or troptcal Atlantic More ¢ pecially night this be 
the case in that early time when it was more like the present 
Pacific, and the line of the great volcanic belt of the Medtter 
ranean, the mid-Atlanti binks, the Azores, and the West India 
Islands pont to the posubility of such partial connections These 
were stepping stones, so to speak, over which land organisms 
might cross, and some of these may be connected with the 
fabulous or prehrstoric Atlantis.? 

In the Cambnan and Ordovician periods the distinctions. 
already referred to, into contimental pliteaus, mountain-ridges, 
and ocean depths were first developed, and we find already great 
masses of sediment accumulating on the seaward sides of the old 
Laurentian ridges, and internal deposits thinning away from 
these ridges over the submerged continental areas, and pie- 
senting very dtssimilai conditions of sedimentation It would 
seem also that, as Hicks has argued for kurope, and Logan and 
Hall for Amenica, this Cambrian age was one of slow subsidence 
of the land previously elevated, accompanied with or caused by 
thick deposits of detritus along the borders of the subsiding land, 
which was probably covered, with the decompoung ruck arming 
fram long ages of sab-aerial Waste. 

In the coal-formation age, its characteristic swampy flats 
stretched in some places far into the shallower parts of the 
oceat.* Inthe Jurassic the Amentcan continent probably e\- 
tended further to sea than at present. In the Wealden age 
there was much land to the west anc north of Great Britain, and 
Prof. Bonney has directed attention to the evidence of the 
rxrtence of this land as far back as the Tas, while Mr Starkie 
has insisted on connecting-links to the southward, as 


would seem, from Geikie’s descrsption of the Faroe Jalands, that they 
Sorenoant of such connecting tand, dating from the Cretaceous or 
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evidenced by fossil plants. So Jate as the post-Glacial, or early - 
human period, large tracts now submerged fo portions of 


the continents, On the other hand, the internal plains of Amerion 
and Europe were often submerged Such submergences sre 
indicated by the great hmestones of the Palmozoic, by the chalk 
and its representative beds in the Cretaceous, by the Nuspmutitie 
formation in the Eocene, and lastly by the great Pleistocene 
submergence, one of the most remarkable of all, one m which 
nearly the whole northern hemisphere participated, and which 
was probably separated from the present time by only @ few 
thousands of years,!_ These submergences and elevations were 
not always alike on the two sides of the Atlantic. The Salina 
period of the Silurian, for example, and the Jurassic, show com- 
tinental elevation in America not shared by Europe. ‘The great 
subsidences of the Cretaceous and the Eocene were proportion- 
ally deeper and wider on the eastern continent, and this and the 
direction of the Iand being from north to south cause more 
ancient forms of life to survive in America, These elevations 
and submergences of the plateaus alternated with the periods of 
mountain-making plication, which was going on at mtervals at 
the close of the Eozorc, at the begining of the Cambrian, at 
the close of the Siluro-Cambrtan, in the Permran, and in Europe 
and Western America in the Tertiary The series of changes, 
however, affecting all these areas was of a tighly complex 
character, and embraces the whole physical history of the 
geological ages. . 

We may note here that the vunconformities caused by 
these movements and by subsequent denudation constitute what 
Le Conte has called ‘‘lost imtervals,” and one of the most 
mmportant of which 15 supposed to have occurred at the end of 
the Eozoic It 1s to be observed, however, that as every such 
movement 1s followed by a gradual sub-idence, the seeming loss 
ty caused merely by the overlapping of the successive beds 
deposited. 

fe may also note a fact which I have long ago insisted on 
(‘‘ Acadian Geology,” 1865), the regular pulsations of the con- 
tinental areas, giving us alternations in each great system of 
formations of decp sea and shallow-water beds, so that the 
successive groups of formations may be divided into triplets of 
shallow-water, deep-water, and shallow water strata, alternating 
in each period, 

In refering to the ocean basins we should bear in mind that 
there are three of these in the northern hemisphere—the Arctic, 
the Pacific, and the Atlantic. De Rance has ably summed up 
‘he known facts as to Arctic geology, and more recently Dr G. 
M Dawson has prepared for the Royal Soctety of Canada a 
a&umé and map of what 1s known of the geology of the Arctic 
basin (meeting of May 1886, the paper 1s not yet published), 
m comparison with Canadian geology From this it ap- 
pears that this area presents from without inwards a succession 
of olf ler and newer formations from the Eozoic to the Teruary, 
and that its extent must have been greater m former periods than 
at present, while it must have enjoyed a comparatively warm 
climate The relations of its deposits and fossils are closer with 
those of the Atlantic than with those of the Pacific, as might be 
anticipated from its wider opening into the former. Blandford 
has recently remarked on the correspondence of the marginal 
leposits around the Pacific and Indian Oceans,* and Dr. Dawsan 
informs me that this is equally marked in comparison with the 
west coast of America,® but these marginal areas have sot yet 
gained much on the ocean. In the North Atlantic, on the 
hand, there 1s a wide belt of comparatively modern rocks on 
both sides, more especially toward the south, and on the Ameri- 
can side ; but while there appears to be a perfect corres 
on both sides of the Atlantic and around the Pacific respect- 


* The recent surveys of the Falls of Niagara comcde with a great man 
esidences to which I hase elsewhere teh eae in proving that the Picistocene 
rea dypeesn ppsegiriel Huscoe furs to an end net mare = 

ONsa) » ARG was itself not of v reat duration. 
Plewstocene times the land must have been sabacrsed and ina 
very rapid manner 

* Asingular example 1s the recurrence in New Zealand of Trasae . 
ae fossils of types corresponding - ee of —— capes A “ pr 
modern gy appears in wor art of the Maons with thoes of | 
Haida Indians of the Queen Charlotte Lelands, and toth are eminently Paptfic. 
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ively, there recmns to be less lism between the deposits 
and form: of life of the two oceans aa compared with each other, 
and less correspondence im forms of hfe, especially in modern 
times. Still in the earlier geological ayer, as might have been 
anticipated frum the imperfect development of the continents, 

same forms of life characterise the whole ocean from Australia 
to Arctic Amenica, and indicate a grand unity of Pacific and 
Atlantic life not equalled in later times,! and which speaks of 
contemporaneity rather than of what his been termed homo- 
taxis. 

We may pause here for a moment to notice some of the effects 
wf Atlantic growth on modern geography. It has given us rugged 
and broken shores composed of old rocks in the north, and newer 
formations and softer features towards the south. It has given 
us marginal mountain-nidges and internal plateaus on both sides 
of the sea. It has produced certain cunous and by no mears 
aceidental correspondences of the eastern and western sides 
‘Thus the solid basis on which the British Islands stand may be 

with Newfoundland and Labrador, the English 
Channel with the Gulf of St. Lawrence, the Bay of Biscay with 
the Bay of Maine, Spam with the projection of the American 
Jand at Cape Hatteras, the Mediterranean with the Gulf of 
Mexico. e special conditions of deposition and plication 
necessary to these results, and their bearing on the character and 
productions of the Atlantic basin, would require a volume for 
their detailed elucidation 
Thus far our discussion has been limited almost entirely to 
hysical causes and effects. If we now turn to the Ife-history 
of the Atlantic, we are met at the threshold with the question 
of climate, not as a thing fixed and immutable, but as changing 
from age to age in harmony with geographical mutations, and 
prodacing long cosm.c summers and winters of alternate warmth 


and refrigeration 
We can scarcely doubt that the close connection of the Atlantic 


and Arctic Oceans 1s one factor in those remarkable vicissitudes 
of climate experienced by the former, and in which the Pacific 
area has also shared in connection with the Antarctic ser. ~=No 
geological facts are indeed at first sight wore strange and inex- 
plicable than the changes of climate in the Atlantic area, even 
in comparatively modern penods We know that in the early 
Tertiary perpetual summer reigned as far north as the middle of 
Greenland, and that im the Pleistocene the Arcuc cold advanced, | 
antilan almost perennial winter prevailed, half-way to the equator 
it 1s no wonder that nearly every cause available in the heaycns 
and the carth has been invoked to account for these astounding 
iacts. 


It will, I hope, mect with the approval of your veteran glacio- 
logist, Dr Crosskey, if, neglecting most of the-e theoretical 
views, I venture to invite your attention in connection with this 
question clnefly to the old Lyelhan doctrine of the modification 
of chmate by geographical changes! et us, at least, consider 
how much these are able to account for ° 

The ocean 1s a great equaliser of extremes of temperature It 
does this by its great capacity for heat and by 15 cooling and 
heating power when passing from the solid into the liquid and 

states, and the reverse. It also acts by its mobility, its 
carrents serving to convey heat to great distances, or to cool the 
air by the movement of cold tcv waters The land, on the other 
han or warms rapidly, and can transmit its influence to 
a distance only by the winds, and the influence so transmitted 1s 
rather in the nature of 2 disturbing than of an equalising cause 
It follows that any change in the distribution of land and water 
soust affect climate, more especially if 1t changes the character 
or course of the ocean currents. 
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The late Mr Scaries V Wood, in an able summary of the possible causes 
of cold and warm chmates in northera hemisphere, 
po Sewer than seven theories which have met with more or less 


Theas are:— 
6 The gradual cooling of the earth from a cond.tion of original incan- 
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At the present time the North Atlantic 


resents sore wary 
peculiar, and an some respects exceptional, abated which sak 
most instructive wih reference to its past history. The 

intern | plateau of the American continent is now dry a 
the passage across Central America between the Atlantic wd 
Pacific 1s blocked ; the Atlantic opens very wiclely to the north:;" 
the high mass of Greenland towers in its notthern part. The 

effects are that the great equatorial current running across fron 

Afnca and embayed in the Gulf of Mexico, 1 thrown northe 

ward and eastward in the Gulf Stream, acting as a hot-water 

apparatus to heat up to an exceptional degree the western coast 

of Enrope On the other hand, the cold Arctic current frou ‘ 
the Polar sens 1s thrown to the westward, and rans down from 

Greenland past the American shore.? The pilot chart for June 

of this year shows vast fields of drift ice on the western side of 

the Atlantic as far south as the latitude of 40° So far, there- 

fore, the Glacial age in that part of the Atlantic still extends ; 

this at a time when, on the eastern side of the Atlantic, the 

culture of cereals reaches in Norway beyond the Arcne Cirele, 

Let us inquire into some of the details of these phenomena. 

The warm water thrown into the North Atlantic not only in- 
creases the temperature of its whole waters, but gives an poate ‘8 
tionally mild climate to Western Europe Still the countervail- 
ing influence of the Arctic currents and the Greenland ice is 
sufficient to permit icebergs which creep down to the mouth of 
the Strait of Belle Isle, n the latitude of the south of England, 
to remain unmelted till the snows of a succeeding winter fall 
upon them Now let us suppose that a subsidence of land in 
tropical America were to allow the equatorial current to 
through into the Pacific. The effect would at once be to reduce 
the temperature of Norway and Britain to that of Greenland 
and Labrador at present, while the Iatter countries would them- 
selves become colder The northern ice, drifting down into the 
Atlantic, would not, as now, be melted rapidly by the warm 
water which it meets in the Gulf Stream Much larger quan- 
tines of it would remain undissolved in summer, and thus an 
accumulation of permanent ice would take piace, along the 
American coast at first, but probably at length even on the Euro- 
pean side This would still further chill the atmosphere, 

laciers would be established on all the mountains of temperate 

.Urope and America,? the summer would be kept cokl by melt- 
ing ice and snow, and at length all Eastern America and Europe 
might become uninhabitable, eee by Arctic animals and 
plants, as far south as perhaps 40” of north latitude, This would 
be stmply a return of the Glacial age I have assumed only 
one geographical change , but other and more complete changes 
of subsidence and elevation might take aga with effects on 
chmate still more decisive, more especially would this be the 
case if there were a considerable submengence of the land in 
temperate latitudes 

We may suppose an opposite case The high platean of 
Greenland might subside, or be reduced in height, and the open- 
ings of Baffin’s Bay and the North Aulantic might be closed. 
At the same time the interior plain of America might be de- 
pressed, so that, as we know to have been the case in the Cre- 
taceous period, the warm waters of the Mexican Gulf would 
circulate as far north os the basins of the present great Ameri: 
can lakes. In these circumstances there would be an immense 
diminution of the sour.es of floating ice, and a correspondingly 
vast increase in the surface of warm water The effects would 
be to enable a tempernte flora to subsist in Greenland, and to 
bring all the present temperate regions of Europe and America 
into a condition of subtropical verdure. e. 

It 15 only neces-ary to add that we know that vicissitudes not 
dis amilar from those ie sketches have peel gapaiew in 
comparatively recent ical times, to enable us to ¥e 
that we can cf eth all other causes of change of climate, 
though admitting that some of them may have occupied « 
a), place.* ‘This will give uw‘, in dealing with the disty- 
bution of hfe, the great advantage of not being tied up to definay 
astronomical cycles ned jpsinooir which may not always suit the 

logical facts, and of correlating elevation and subsidence of 
of climate affecting living beings, tt 
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#5 ex, be necessary, as Wallace well insists, that we 
Sere that degree of fixity of the continents in their posi- 
tion, ‘notwithstanding the submergences and emergences they 


experienced, to which I have already adverted. Sir 
Chaston Lyell, more than forty years ago, published in his 


‘' Principles of Geology” two imaginary maps which illustrate 
the extreme effects of raslios distribution of land and water. In 
one_all the continental masses are grouped around the equator 
Is the other they are all placed around the poles, leaving 
an equatonal ocean In the one case the whole of the 
latid and its inhabitants would enjoy a perpetual summer, and 
scarcely any ice could exist in the s-a. In the other the whole 
of the Jand would be subjected to an Arctic climate, and 
it would give off rmmense quantities of ice to cool the ocean 
But Lyell did not suppose that any such distribution as that 
represented in his maps had actually occurred, though this sup- 
tion has been sometimes attributed tohim He merely put 
what he regarded as an extreme case to illustrate what might 
occur under conditions less exaggerated Sir Charles, like other 
thoughtful geologists, was well aware of the general fixity of the 
areas of the continents, though with great modifications in the 
matter of submergence and of land conditions, The union, 
indeed, of these two great principles of fixity and diversity of the 
continents hes at the foundation of theoretical geology 
We can now more precisely indicate this than was Bdge 
when Lyell pod cee his ‘‘ Principles,” and can reproduce the 
conditions of our continents in even the more ancient periods of 
their history Some examples may be taken from the history of 
the American continent, which is more simple in its arrange- 
ments than the double continent of Europ-asia. We may 
select the early Devonian or Erian period, in which the magni- 
ficent flora of that age—the carhest certamly known to us— 
made its appearance Imagine the whole interior plain of 
North America submerged, so that the continent 1s reduced to 
two strips on the east and west, connected by a belt of Lau- 
rentian land on the north Inthe great mediterranean sea thus 
produced, the tepid water of the equatonal current circulated, 
and 1t swarmed with corals, of which we know no less than 150 
species, and with other forms of life appropriate to warm seas 
n the islands and coasts of this sea was introduced the Erian flora, 
appearing first in the north, and with that vitality and colonis- 
ing power of which, as Hooker has well shown, the Scand)- 
navian flora is the best modern type, spreading itself to the 
south.' A very similar distribution of land and water in the 
Cretaceous age gave a warm and equable climate in those por- 
tions of North America not submerged, and coimcided with 
the appearance of the multitude of broad-leaved trees of 
modern types introduced in the early and middle Cretaceous, 
and which prepared the way for the mammalian life of the 
Eocene. We may take a still later instance from the second 
continental period of the later Pleistocene or early modern, 
when there would seem to have been a partial or entire closure 
of the North Atlantic against the Arctic ice, and wide exten- 
sions s¢award of the European and American land, with possibly 
considerable tracts of land in the vicinity of the equator, while 
Mediterranean and the Gulf of Mexico were deep mland 
lakes (Dawkins, Popular Science Afonthly, 1873). The effect of 
, sach conditions on the climates of the northern hemisphere must 
have been prodigious, and their investigation is rendered all the 
, more interesting because it would seem that this continental 
wpeiod of the post-Glacial age was that in which man made his 
¢ acquaintance with the coasts of the Atlantic, and possibly 
way across its waters 
We have in America ancient periods of cold as well as of 
warmth. I have elsewhere referred to the boulder conglomer- 
of the Huronian, of the Cambrian and Ordovician, of the 
e-grit period of the Carboniferous and of the early 
ego te Died eae oa, oe 
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imaginary of continental glacia 
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of the submerged land was opened up to the northern currents, 
drifting over it mud and sand and stones, and 

nugatory, 1n So far at least as the bottom of the sa was con- 
cerned, the effects of the superficial warm streams. Some of 
these beds are also peculiar to the eastern margin of the conti- 
nent, and indicate ice drift along the Atlantic coast in the same 
manner as at present, while conditions of greater warmth existed 
in the intenor Even in the more recent Glacial age, while the 
mountains were covered with snow and the lowlands submerged 
under a sea laden with ice, there were interior tracts 1n somee 
what high latitudes of America in which hardy fore-t trees and 
herbaceous plants flourished abundantly ; and these were by no 
means exceptional “interglacial” pe-1ods, Thus we can 

that, while from the remote Huronian period to the Pertiary the 
American land occupied the same position as at present, and 
while its changes were merely changes of relative level as com- 
pared with the sea, these have so influenced the ocean currents 
as to cause great vicissitudes of climate. 

Without entering on any detailed discussion of that last and 
greatest Glacial period which 1. best known to us, and 1s more 
immediately connected with the early bistory of man and the 
modern animals, it may be proper to make a few general state- 
ments bearing on the relative importance of sea-borne and land 
ice in producing those remarkable phenomena attributable to 
ice action in this period. In considering this question it must 
be borne in mind that the greater masses of floating ice are pro- 
duced at the seaward extremities of land glaciers, and that the 
heavy field-ice of the Arctic regions 1s not so much a result of 
the direct freezing of the surface of the sea as of the accamula- 
tion of snow precipitated on the frozen surface Ia reasoning 
on the extent of ice action, and especially of glaciers im the 
Pleistocene age, it 15 necessary to keep this fully in new Now 
in the formation of glaciers at present—and it would seem also 
in any conceivable former state of the earth—it 1s necessary that 
extensive evaporation should conspire with great condensation 
of water in the solid form Such conditions exist 12 moun- 
tainous regions sufficiently near to the sea, as in 
Norway, the Alps, and the Himalayas , but they do not exist im 
low Arctic lands luke Siberia or Gnnnell Land, nor in mland 
mountains. It follows that land-glaciation has narrow hmuts, 
and that we cannot assume the possibility of great confluent or 
continental glaciers covering the interior of wide tracts of land. 
No imaginable increase of cold could render this posstble, iuas- 
much as there could not be a sufficient influx of vapour to pro- 
duce the necessary condensation ; and the greater the cold, the 
less would be the evaporation Oa the other hand, any ia- 
crease of heat would be felt more rapidly in the thawing and 
evaporation of land ice and snow than on the surface of the 
sea 

Applying these very simple geographical truths to the North 
Atlantic continents, it 15 easy to perceive that no amount of 
refrigeration could produce a continental glacier, because there 
could not be sufficient evaporation and precipitation to afford 
the necessary snow in the intenor. The case of Greeniand is 
often referred to, but this 1s the case of a high mass of cold land 
with sea, mostly open, on both sides of it, giving, therefore, the 
conditions most favourable to precipitation of snow. 
land were less elevated, or 1f there were a around it, 
the case would be quite different, as Nares well shown 
his observations on the summer verdure of Gnanell Land, whi 
in_ the immediate vicinity of North Greenland, presents 
different conditions as to glaciation and climate.’ Ift 
were submerged, and the Arctic currents allowed free 
the interior of the continent of America, it 8 conceiva 
the mountainous regions remaining out of water 
covered with snow and ace, and there 1s the best evidence 
this actually occurred in the Glacial period ; but with the 
out of water this would be impossible. We see evidence 
at the present day in the fact that m unusually oold wintere 

precipitation of snow takes 
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‘which is the ocean I may be excused for continuing to regard 
the supposed termmal morames of t continental glaciers as 
wothing but the southern limit of the rce-drift of a period of 
submergence. In such a period the southern margin of an ice: 
taden sea where its floe-ice and bergs grounded, or where its ice 
‘was rapidly melted by warmer water, and where consequently 
its burden of boulders and other debris was deposited, would 
necessarily present the aspect of a moraine, whica by the long 
continuance of such conditions might a.sume tic dimen- 
sions. Let ist be observed, however, that I Filly admt the 
evidence of the great extension of local glaciers in the Pleistocene 
age, and especially in the times of partial submergence of the 
and. 

Iam quite aware that it has been held by many able American 
ogists 1 that in North America acontinental glacier extended 

™m temperate latitudes from sea to ser, or at least from the 
Atlantic to the Rocky Mountains, and that this glacter must, in 
many places, have exceeded a mile in thickness The reasons 
above stated appear, however, suflicient to compel us to seek 
for some other explanation of the observed facts, however dhffi- 
cult this may at first sight appear, With a depression such as 
we know to have exited, admitting the Arctic currents along 
the St Lawrence Valley, throngh gaps in the Laurentian 
watershed, and down the great plains between the I aurentian 
areas and the Rocky Mountains, we can easily understand the 
covering of the hills of Kastern Canada and New England with 
ice and snow, and a similar covering of the mountains of th 
west coast ‘The sea also in this case might be ice-laden and 
bonkder-bearing as far south as 40°, while there myht stll be 
low islands far to the north on which vegetation ind animal, 
continued to exist We should thus have the conditions neces 
siry to explain all the anomalies of the glacial deposits — Lven 
the glaciation of Ingh mountains south of the St I awrence 
Valley would then become exphcable by the grounding of floe- 
ice on the tops of these mountains when reefs nthe sea In 
hike manner we can understand how on the isolated trappean 
hil] of Belces}, in the St Tawrence Valhy, Laurcntian boulder. 
far removed from their nitive seats to the north are perched at 
@ height of about 1200 feet on a narrow peak where no glacier 
could possibly have left them Theso called moraine, tracerthle 
from the great Missoun Coteau in the west to the coasts of 
New Jersey, would (hus become the mark of the western and 
southern himit of the subsidence, or of the line along wiich the 
cald currents bearing ice were abruptly cut off by warm surlace 
waters 1 am glad to find that these consideraions are be- | 
ginning to have weight with European geologists in their ex | 
planation of the glacial drift of the great plains of Northern | 
urope 
Whatever difhculties may atten? such i supp sition, they arc 
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smal} comparcd with thox attendant on the behef of a cont: 
nental gjacie:, moving without the aid of gravity, and depending 
for its matenal on the precipitation taking place on the interior | 
plains of a great continent 

I have elsewhere endeavoured to show, on the evidence found 
in Canada, that the occurrence of marine shells, land plants, and 
insects in the glactal depouts of that country indicates not so 
much the effect of general interglacial jeriods as the local ; 
existence of condiuons he those of Grinucl] Land and Green | 
land, in proximity to each other at one and the same period, and 
d on the relative levels of land and the distnbation of 
ocean currents and ice-drift * t 

I am old enough to remember the sensation caused by the 
dehghtfal revelations of Edward Forbes respecting the zones of 
animal life in the sea, and the vast insight which they gave into 
the significance of the work on mauts organisms previously done 
by Ehrenberg, Lonsdale, and Wilbamson, and mto the meanmg 
of foal remains =A Jittle later the soundings © * : 
cable revealed the chalky foraminiferal ooze of the abyssal 
ocean ; still more recently the wealth of facts disclosed by the 
Challetger voyage, which naturalists have not yet had time to 
digest, have opened up to us new worlds of deep-sea life, 

The bed of the deep Atlantic is covered for the most part by 
ataud @r ooze largely made up of the debris of Foraminifera 
and ofher minute organisms mixed with fine clay. In the North 
Atlantic the Norwegian naturalists call thi Biloculina mud. 
‘Further south the Chaldenger naturalists speak of 1t ay Globigerina 


* Report ef Mr. Carvill Lows in ‘ Peansylyaaia Gestogical Survey,” 
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ooze. In point of fact it contains different s 
shells, Globigerina and Orbulina in Las bad vey mri Songs: 
ant, and in others other species, these changes are szabre 


apparent in the shallower portions of the ocean. 

fis also to be observed that there are means for t- 
me coarse material over the ocean bed There are it the | 
of the Arctic current on the Awerican coast great sand- 
and off the coast of Norway sand constitutes a considergble 
part of the bottom siakerial Soundings and dredgings of 
Great Britain, and also off the American coast, have shown 
fragments of stone referable to Arctic lands are eres 
strewn over the bottom along certam lines, and the 
continent, otherwise almost unknown, makes its presence felt to 
the dredge by the abundant masses of crystalline rock drifted 
far from it to the north These are not altogether new dis- 
coveries. I had inferred many years ago, from stones taken up 
by the hooks of fishermen on the banks of Newfoundland, that 
rocky material from the north is dropped on these banks by the 
heavy ice which drifts over them every spring, that these stone: 
are glaciated, and that after they fall to the bottom sand it 
drifted over them with sufficient velocity to polish the stones anc 
to erode the shelly coverings of Arctic animals attached to ther 
(‘*Notes on Post-Phocene of Canada,” 1872) If then the 
Atlantic basin were upheaved mto land we should see beds o 
sand, gravel, and boulders with clay flats and layers of marl and 
hmestone Accordmg to the Challenger Reports, in the Ant: 
arctic seas south of 64° there 15 blue mud with fragments of rock 
in depths of 1200 to 2000 fathoms. The stones, some of them 
glaciated, were granite, diorte, amphibolite, muca-schist, Shae ‘ 
and quartzite This deposit ceases and gives place to Globi- 
gerini ooze and red clay at 46" to 47S, but even further north 
there 15 sometimes as much as 49 per cent of crystallme sand 
In the Labrador current a block of syenite weighing 490 pounds 
wis tahen up from 1340 fathoms, and in the Arctic current, 100 
miles from land, was a stony deposit, some stones bemg 
glaciated Among these were smoky quartz, quartzite, lime- 
stone, dolomite, mica schist, and serpentine, also particles of 
monoclinic and tnchmie feldspar, hornblende, augite, magnetite, 
mica, and glauconite, the latter nu doubt formed in the sea- 
bottom, the others drifted from t ovorc and Palxozoic formations 
ty the north (‘General Report, Céa/lenger bxpediuion ”) 

A remarkable fact in this connection 15 that the great depths 
of the sea are as impaserble to the majonty of marine animals 
as the Jand itself, According to Munay, while twelve of the 
Challen,er's dredgings taken in depths greater than 2000 fathoms 
gave 92 species, mostly new to science, a similar number of 
dredgings in shallower water near the Lind gave no less than 
1ooo spectes Hence arises another apparent paradox rel 
to the distribution of organic beings. While at first sight it 
might seem that the chances of wide distribution are exception- 
ally great for maine species, this is not 40 Except in the case 
of those which enjoy a period of free locomotion when , 
or are floating and pelagic, the deep ocean sets bounds to the 
migrations On the other hand, the spores of cryptogamic 
plants may be carried for vist distances by the wind, the 
growth of volcanic islands may effect connections which, thongh 
only temporary, may afford opportunity for land animals and 
plants to pass over. 

But I must here call ate attention to stil another 
paradox, namely, that the deep sea, which 1s so great a barrier 
to the passage of the shallow-water animals, seems, 
certain conditions, to afford facilities for the transmission of fund 
animals and plants ‘The connections established by the abser- 
vations of the Challenger, and so well Pa by Wallace 
and Hemsley (‘‘ Continental and Island Life"; “‘ Botany ofthe 
Challenger Expedition . ), bet ween the floras oft oceanic islands and 
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altogether recent islands, have been stocked by the agency chiefly 
of the ocean currents and of birds, with nearly 150 specias -of 
continental plants, and the facts collected by ey 
resent facilities of transmission, along with the evidence sitwtied | 
ry older oceanic islands which have ving 
vegetable colomsts for longer periods, go far to slow'that, 
being given, the sea actually affords facilities for the 
tions of the inhabitants of ‘the land, greater than 
continuous continents, ; 
With reference to the tranamissfon of | 
Atlantic, we have before us the remarkable 
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identical orso closelyallied as to be bly varietal forms, In 
- the early plants of the Upper Silurian, Devonian, and 
wepeewewne present many identical species ; but this identity 
es leas marked in the vegetation of the more modern times 
1m, so fer as plants are concerned, it 1s to be observed that 
the early forests were largely composed of cryptogamous plants, 
ead, the spores of these in modern times have proved capable 
of transmission for great distance. In considering this we 
cansot fail to conclude that the union of simple cryptogamous 
fructifieation with arboreal stens of high complexity, so well 
ilustrated by Dr Wilhamson, had a direct relation to the 
necessity for a rapid and wide distribution of these ancicnt 
trees. It seems also certain that some spores, as, for example, 
those of the Rhizocarps (see paper by the author on ‘‘ Paleozoic 
Rhizocarps,” Chrcago 7ransactions, 1886), a type of vegetation 
abundant in the Palseoz ic, and certain kinds of seeds, as tho ce 
named itheotesta a d Pauhytheca, were fitted for flotation 
Further, the periods of Arctic warmth permitted the passize 
around the northern belt of many temperate species of plants, 
just as now happens with the Arctic flora, and when these were 
dispersed by colder periods they marchcd southward along both 
sides of the sea on the mountain-chains 
The same remark applies to northern forms of marine inverte- 
brates, which aie mich more widely distributed in longitude 
than those further south The late Mr Gwyn Jeffreys, in one 
of his latest communications to thts Association, stated that 54 
per cent of the shallow-water mollusks of New England and 
Canada are also Luropean, and of the deep-sea forms 39 out 
of 35, these last of course enjoying greater facilities for misra 
tion than those which have tu travel slowly along the shallov 
of the cuasts in oicder to cross the ocean and settle themselves on 
both sides Many of these animals, lke the common mussel 
and sani clam, are old settlers which came over in the Pleisto- 
cene period, or even earlier Others, like the common peri- 
winkle, seem to have been slowly extending themselves in 
modern times, perhaps even by the agency of man The older 
immigrants may possibly have taken idvantage of lines of coast 
now submerged, or of warm periods, when they could creep 
around by the Arctic shores Mr Herbert Carpenteran 1 othe: 
naturahsts enployed on the Challeng? collections have made 
similar statem nis respecting other marine invertelnates, as, for 
instance, the Inchinoderms, of which the deep sea crinoids 
present many common species, and my own collections 
rove that many of the shallow wate: forms are common 
Jat (‘‘ Report on Alasha’) and Whiteaves ( /ransactions 
R S C) have shown that some mollusks and Fchmoderms 
are common cven to the Atlantic and Pacific coasts of 
North Amenci, a icmaikable fact, tesufying at once to 
the fixity of these species and to the manner in which 
they have been able to take advintage of yeogiaphicil changes 
Some of the specics of whulks common to the Gull of St 
Lawrence and the Paufic ae animals which have no speual 
locomotive powers even when young, but they are northern forms 
not proceeding far south, so that they may have passed through 
the Aretic seas. In this cunnection it 1s well to remark that 
many species of animal. have powers of locomotion when young 
which they lose when adult, and that others may have special 
means of transit, I once found at Gaspé a specimen of the 
Pacific species of Coronula, or whale-barnacle, the C regzne of 
Darwin, attached to a whale taken in the Gulf of St: Lawrence, 
and which had probably succeeded in making that passage 
around the north of America which so many navigators have 
essayed in vain, 
It is to be remarked here that while many plants and marine 
in es are common to the two «ides of the Atlantic, 1t 15 
diferent with land animals, and especially vertebrates. 1 do 
dwt, know that any fossil insects or Jand-snails or millipedes of 
Europe and America are specifically identical, and of the 
merous species of batrachian, of the Carboniferous and reptiles 
Pot the Mesozotc all seem to be distinct on the two sides. The 
‘sathe appears to be the case with the Tertiary mammals, until m 
the later stages of that great period we find such genera as the 
horse, the camel, and the elephant appearing on the two sides 
of the Atlantic ; but eve: then the species seem different, except 
in fite, case of a few northern forms. 
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Some of the longer-lived mollusks of the Atlantic farnish 
suggestions which remarkably illustrate the biological a of 
these questions Our famuhar friend the oyster 1s one of these. 
The first known oysters appear in the Carboniferous in Belgium 
and 1n the United States of America. In the Carboniferous and 
Permian they are few and small, and they do not culminate till 
the Cretaceous, in which there are no less than ninety-one 80- 
called species in America alone; but some of the largest known 
species are found in the Eocene The oyster, though an 
inhabitant of shallow water, and very limitedly locomotive when 
young, has survived all the changes since the Carboniferous age, 
and has spread itself over the whole northern hemisphere 
(White, “ Report U S Geol Survey, 1882-83 ”) 

I have collected fossil oysters in the Cretaceous clays of the 
coulées of Western Canada, in the Lias shales of England, sn 
the Eocene and Cretaceous beds of the Alps, of Feypt, of the 
Red Sea coast, of Judzea, and the heights of Lebanon. Everywhere 
and tn all formations they present forms which are so variable 
and yet so similar that one might suppose all the so-called 
species to be mere varieties Did the oyster originate separately 
on the two sides of the Atlantic, or did it cross over so promptly 
that ity appeirance seems to be identical on the two sides? Are 
all the oyster. of a common ancestry, or did the causes, what- 
ever they wcre, which introduced the oyster in the Carbomferous 
act over agin in later periods? Who can tell? This 18 one 
of the cases where causation and development—the two scien- 
tific factors which constitute the basis of what 1s vaguely called 
evolution—cannot easily be ssolated I would recommend to 
those biolozists who discuss these questions to addict themselves 
to the oyster This famshar mollush has successfully parsued 
its cotrse and has overcome all its enemies, from the flat-toothed 
selacinans of the Carboniferous, to the oyster-dredgers of the 
present day, has varied almost indefinitely, and yet has continued 
to be an oyster, unless indeed it may at certain portions of its 
cirecr have temporarily assumed the disguise of a Grypha or 
an Fxogyra The history of such an animal deserves to be 
traced with care, and much curious infurmation respecting it 
will be found in the report which I have cited 

But in these respects the oyster 1s merely an example of many 
forms Similar considerations apply to ‘all those Phlocene and 
Pleistocene mollusks which are found in the raised sea-bottoms 
of Norway and Scotland, on the top of Moel Tryfaen in Wales, 
and at similar great heights on the hills of America, many of 
which can be traced back to carly Tertiary times, and can be 
found to have extended themselves all over the seas of the 
northern hemisphere. They apply in hke manner to the ferns, 
the conifers, and the angiosperms, many of which we can now 
follow without even specific change to the Eocene and Creta- 
ceous They all show that the forms of living things are more 
stable than the lands 1nd seas in which they live, it we were 
to adopt some of the modern ideas of evolution, we might cut 
the Gordian knot by suppoung that, as like causes can produce 
hike effects, these types of Ife have onginated more than once 
in geological time, and need not be genetically connected with 
each other, But while evolutionists repudiate -uch an applca- 
ton of their doctrine, however natural and rational, 1t would 
seem that nature still more strongly repudiates it, and will not 
allow us to assume more than one origin for one species. Thus 
the great question of geographical distribution remains in all its 
force, and, by still another of our geological paradoxes, moun- 
tains become ephemeral things in comparison with the delicate 
herbage which covers them, and seas are im their present extent 
but of yesterday when compared with the minute and feeble 





organisms that creep on their sands or swim in their waters, 

e question remains, Has the Atlanuc achieved its destin 
and finished its course, or are there other sei 3 in sigre for it 
in the future? The earth’s crust is now ticker and stronger 
than ever before, and its great ribs of crushed and folded tock 

firm rere Sestboepo gone 4 revious ie The 

stupendous volcani¢ phenomena manifested in Mesoesi¢’ and. 
early Tertiary times along the borders of the Atlantic: 
apparently died out. These facts are in so far pcm | 
permanence. On the other hand, it is known thet ne 
of elevation st oi local de jon are in 

retic regions, & great weight'of new sediment’ t be 
deposited along the borders of the Atlantis, especially a, 
western side, and this bably ednnected 
earthqpake shocks and slight movements of 1 Which: 
have ogcurred in It is possible that. these, 
slow apd sentlar oo 
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= op JAmae reenter caviles F 
considerable are produced ; but it is quite as likely that | ants can make a definitely accepted body of trith.’ Wl’ 
OTe aachan ca ths ache na, that after the long period of Stee mademoed as ae sclipregiucdl di etal fem, Yael 
which has elapsed there may be a new serement of | rendered to sclence by their ulation, maces 
ocean bed, accompanied with fol of the crust, especially | Great as have been the advances of geology 
om the weitern side of the Atlantic, possibly with renewed | century, we have no se knowledge of oo ofits fondo 


volcanic activity on sts eastern . In either case a long 
time relatively to our limited human chronology may intervene 
before the occurrence of any marked change. On the whole, 
the experience of the past would lead us to expect movements 
and eru di es in the Pacific rather than in the Atlantic 
asen. It is therefore not unlikely that the Atlantic may remain 
undisturbed, unless secondarily and indirectly, until after the 
Pacific area shall have attained to a greater degree of quiescence 
than at present But this subject 1s one too much involved in 
uncertainty to warrant us in following it further. 

In the meantime the Atlantic 1s to us a practically permanent 
ocean, varying only in its tides, its currents, and its winds, 
which sctence has already reduced to definue laws, so that we 
can use if we cannot regulate them It ts ours to take advan- 
tage of this precious time of quietude, and to extend the bless- 
ings of science and of our Christian civilisation from shore to 
shore until there shall be no more sea, not in the sense of that 
final drying-up of old Ocean to which some physictsts look for- 
ward, but in the higher sense of its ceasing to be the emblem 
of unrest and disturbance, and the cause of isolation 

I must now close this address with a short statement of the 

objects which I have had in view in directing your at 

tention to the geological development of the Atlantic We 
cannot, I thmk, consider the topics to which I have referred 
without perceiving that the history of ocean and continent 1s an 
example of progressive design, quite as much as that of living 
bemgs. Nor can we fail to see that, while in some important 
directions we have penetrated the great secret of Nature, 10 
reference to the general plan and structure of the earth and its 
waters, and the changes through which they have passed, we 
have still very much to learn, and perhaps quite as much to un- 
learn, and that the future holds out to us and to our successors 
higher, grander, and clearer conceptions than those to which we 
have yet attamed. The vastness and the might of Ocean, and the 
manner in which it cherishes the feeble-t and most fragile beings, 
alike speak to us of Him who holds it in the hollow of His 
band, and gave to it of old its boundaries and sats laws, but its 
teaching ascends to a higher tone when we consider its origin 
and history, and the manner in which it hax been made to build 
up continents and mountain-chains, and at the same time to 
nounsh and sustain the teeming life of sea and land. 
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A MERE catalogue of facts, however well arranged, has never 
led to any important scientific generalisation. For in any sub- 
ject the facts are so numerous and many sided that they | lead 
us to a conclusion when they are marshalled iy the hght of some 
leading idea. A theory is, then, a necessity for the advance of 
science, and we may regard it as the branch of a living tree, of 
which facts are the nourishment In the struggle between com- 
peting branches to reach the light some pensh, and others form 
vigorous limbs. And as in a tree the shape of the young shoot 
can hh us but httle idea of the ultamate form of the branch, so 

become largely transformed in the course of their exist- 
ence, and afford in their turn the parent stem for others. 

The success of a theory may be measured by the extent to 
which it is ar of assimilating facts, and by the smallness of 

which it must undergo tn the process. Every theory 
: on a tme perception of facts is to some extent 
pricy er pra diclgptseaapnien Spr tnn Sei of new observa- 
tions. Anda theory, apeerenily , has often ultimately 
49 contain an ent of truth, which receives acknow- 

t of later views. 
t will, useful to avail myself of the present occa- 

of theories 


panty va ey che paige pers — 
an somew 
bat which smust form L conteesn, 


the nucleus round which observations 
have yet to be collected before Chace theories eit Wicks daacuad 


he a secon eee with some of 

of biology, physics, and cosmogony. 

We can hardly hope to obtain an accurate measure of tim 
from pure geology, for the extent to which the events chronicle: 
in strata were contemporaneous 1s not written in the strata thern 
selves, and there are long intervals of time of which no recor; 
has been preserved. 

An important step has been taken by Alfred Tylor, Croll, anx 
others, towards the determination of the rate of action of geo 
logical agents (Geikie, ‘‘ Text-book of Geology,” 1882, p. 442) 
From estimates of the amount of sediment carried down b: 
rivers, tt appears that it takes from 1000 to 6000 years to removi 
one foot of rock from the | ceagey surface of a river basin, 

From a consideration of the denuding power of rivers, and 4 
measurement of the thickness of scanhed rock, Phillips has math 
an estimate of the period of trme comprised in geological history 
and finds that, from stratigraphical evidence alone, we may re 
gard the antiquity of hfe on the earth as being possibly betweet 
38 and 96 millions of years (‘* Life on the Earth,” Rede Lecture 
1860, p 119) 

Now while we should perhaps be wrong to pay much attention t 
these figures, yet at least we gain some insight mto the order © 
magnitude of the periods with which we have to deal, and wi 
may feel confident that a milo years 1s not an infinitesuma 
fraction of the whole of geological tume, 

Jt 1s hardly to be hoped, however, that we shall ever attain t 
any very accurate knowledge of the gevlogical time scale frou 
this kind of argument 

Bat there 1s another theory which 15 precise in its estimate 
and which, if acceptable from other points of view, will furnisl 
exactly what 1s requisite Mr Croll claims to rove that grea 
changes of climate must be brought about by astronomical event 
of which the dates are known or ascertainable (‘‘Climate am 
Time”). The perturbation of the planets causes a secular 
ability in the eccentricitv of the carth’s orbit, and we are abl 
confidently to compute the eccentrnuty of many thousands o 

ears forward and backward from to-day, al hough 1t appears that 
in the opinion of Newcom” and Adams, no great relance Ca 
be placed on the values deduced from the formule at dates & 
remote as those of which Mr Croll speaks According to Mi 
Croll, when the eccentricity of the earth’s orbit is at its max 
mum, that hemisphere which has its winter in aphelion 
undergo a glacial period Now, as the date of great eccentricit 
18 aaa this would explain the great Ice Age and give u 
it, date. 

The theory has met with a cordial acceptance on many sidet 
probably to a great extent from the charm of the complete answe 
it affords to one of the great riddles of geology. 

Adequate critism of Mr Croll’s views is a matter of gres 
difficulty on accouut of the diversity of causes which are said ¢ 
co-operate in the glaciation In the case of an effect srisin 
from a number of causes, each of which contributes its shart 
it 1s obvious that if the amount of each cause and of each effex 
is largely conjectaral the uncertainty of the total result is by n 
means to be measured by the uncertainty of each item, bet | 
enormously augmented. Without goimg far into details ft ma 
be said that these various concurrent causes result in one fa 
to climate, which must be reg 
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preci ver 
units The scale of time on which we must sw 
history to be drawn is important not only for qenogy Tale 
pro question 


mental proposition with re 
as the keystone of the whole argument. 
to this—that climate is unstable. 


the ous causes of change of clint 
Ng their several ofl 
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‘ climate be uastable, and if, from some of those tempor- 
Panga ba for mo reasons can as yet he assigned, there 
aps @ short period of cold, then surely some even infinitesimal 
wafhcclr panier in the ~s of causation must veges 
abd. as int rst case to augment the 
Scioto from the original condition, and the climate must 


In'& matter so complex as the weather, it 1s at least possible 
‘pat there should be instability when the cause of disturbance is 
astronomical, whilst there is stability in an ordinary sense If 
this is so, it might be explained by the necessity for a prolo 
alteration in the direction of pain winds in order to affect 
seeanic currents (Zoppritz, Phil. Mag 1878). 

However this may be, so remarkable a doctrine as the insta- 
vility of climate must certainly be regarded with great suspicion, 
and we should require abundant proof before accepting it. Now 
there is one result of Mr. Croll’s theory which should afford 
alnigat a crucial test of itsacceptability, In consequence of the 
nrecession of the equinoxes the conditions producing glaciation 
in one hemisphere must be transferred to the other every 10,000 
years, If there 1s good | pcre evidence that this has actually 
3een the case, we should allow very great weight to the astrono- 
mical theory, notwithstanding the difficulties in its way. Mr 
~roll has urged that there 1s such evidence, and this view has 
yeen recently strongly supported by M Blytt (NATURE, July 8 
and 15, 1886), Other geologists do not, however, seem convinced 
of the conclusiveness of the evidence 

Thus Mr Wallace (‘Island Life”), whilst admitting that 
there was some amelioration of chmate from time to time auring 
he last glacial period, cannot agree in the regular alternations of 
sold and warm demanded by Mr Croll’. theory. To meet this 
difficulty he proposes a modification According to bis view, 
arge eccentricity in the earth’s orbit will only produce glaciation 
when accompanied by favourable geographical conditions. And 
when extreme glaciation has once been established in the hem- 
sphere which has its winter in aphelion, the glaciation will persist, 
with some diminution of intensity, when precession has brought 
‘ound the pershelion to the winter. In this case, according to 
Wallace, glaciation will be simultaneous on both hemispheres. 

Again, he contends that, 1f the geographical conditions are 
not favourable, astronomical causes alone are not competent to 
sroduce glaciation. 

ere is agreement between the two theories 1n admitting mn- 
stability of climate at frst, when glaciation 1s about to begin 
under the influence of great eccentricity of the orbit, but after- 
wards Wallace demands great stability of climate. Thus he 
maintains that there 1» great stability in extreme climates, either 
warm or cold, whil-t there 1s instabihty in moderate climates. I 
sannot perceive that we have much reason from physical con- 
siderations for accepting these remarkable propositions, and the 
pr ree or rejection of them demands an accurate knowledge 
af the most nicely balanced actions, of which we have as yet 
rarely an outline 

Ocean currents play a most prominent part in these theories, 
at at this moment our knowledge of the principal oceamic circu- 
ation, and of its annual variabiltty, 1s very mea In the 
sourse of a few years we may expect a considerable accession to 
our ledge, when the Meteorological Office shall have com- 
dleted a work but ay begun—viz. the analysia of ships’ lozs for 
some s.xty years, for the purpose of laying down in charts the 
aceanic currents 

With regard to the great atmospheric currents even the general 
wcheme is not yet known Nearly thirty years ago Prof James 

omeon gave before this Association at Dublin an important 
Miggestion on this point. Asit has been passed over in complete 
Hlenoe ever since, the present seems to be a good opportunity of 

ee a ie at. ; ; 
to 8 theory of atmospheric circulation, the 
ot air ciees at the equator and floats north and south in two 
rand upper currents, and it then acquires a westward motion 
‘elatively to the carth’s surface, in constquence of the earth's 
otation, Also the cold air at the pole sinks and s out 
twee the earth's surface in a southerly current, at with a 
kesterly tendency, because the air comes from the higher regions 
de 


. the y and afterwards due south, and then easte 
en itd jek behiod by the earth in its rotation, oe 
re with 


1pm Seal, Thomson remarks that this theory pane pe 
; latitudes, the winds, though westerly, 
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cirenlation poten described does actually occur, but occurs sub- 
ject to this modification, that a thin stratum of air on the surface 


of the earth in the latitudes higher than jo°-—a stratum in which 
the inhabitants of those latitudes have their existence, and of 
which the movements constitute the observed winds of thove 
latitudes—being, by friction and impulses on the surface of the 
earth, retarded with reference to the rapid whirl or vortex- 

from west to east of the great mass of air above it, tends to few 
towards the pole, and actually does so flow to supply the partial 
void in the central parts of that vortex due to the centrifugal 
force of its revolution. Thus it appcars that in the temperate 
latitudes there are three currents at different heights ~that the 
uppermost moves towards the pole, and 1s part of a grand prumary 
circulation between equatorial and polar regions , that the lower- 
most moves also towards the pole, but 1s only a thin stratum 
ene part of a secondary circulation ; that the middle current 

r 


moves from the pole, and constitutes the return current for both 

the preceding , and that all these three currents have a preva 

motion from west to east” (Brit. Assoc. Xefort, Dublin, 1857, 
» 38, 39). 

Ph ogeh then, appears to be our present state of of 


these great terrestrial actions, and any speculations as to the 

recise effect of changes in the annual distribution of the sun’s 
hese must be very RATT until we know more precisely the 
nature of the thing c ; 

When looking at the astronomical theory of geological climate 
as a whole, one cannot but admire the symmetry and beauty of 
the scheme, and nourish a hope that it may be true, but the 
mental satisfaction derived from our survey must not blind us to 
the doubts and difficulties with which it 1s surrounded. 

And now let us tura to some other theories bearing on this 
Important point of geological time ; 

Amongst the many transcendent services rendered to science 
by Sir Wilham Thomson, st 15 not the least that he has tuned 
the searching light of the theory of energy on to the science of 
geology Geologists have thus been taught that the truth mast 
he between the cataclysms of the old geologists and the untformi- 
tarianism of forty years ago ‘It 1s now generally believed that 
we must look fora greater inten ity of geologic action im the 
remote past, and that the duration of the geologic ages, however 
little we may be able mentally to grasp their greatness, must bear 
about the same reiation to the numbers which were written down 
in the older treatises on geology, as the life of an ordimary man 
does to the age of Methuselah. 

The arguments which Sir Wiliam Thomson has adduced in 
limitation of geological time are of three kinds. I shall refer 
first to that which has been called the ent from tidal frie- 
tion , but before stating the argument itself 1t will be convenient 
. seek of the data on which the numencal results ate 

ased. 


Since water as not frictionless, tidal oscillations must be subyect 
to friction, and this is evidenced by the delay of twenty-four to 
thirty-six hours which 1s found to occur between full and 
of moon and spring-tide An inevitable result of this friction 
1s that the diurnal rotation of the earth must be slowly retarded, 
and that we who accept the earth as our timekeeper mast accu ¢ 
the moon of a secular acceleration of her motion round the earth, 
which cannot be otherwise explained It 1s generally admiteed 
by astronomers that there actually 1s such an unexplained secular 
gs apices of the ee agree oe . . 

O passage in mson and Tait’s ‘‘ Natural Philosoph 
has eeoned more general interest than that 1a which Adsmns ia 
quoted as showing that, wth a certain vilue Jor the stendar 
acceleration, the earth must in a century fall behind a parfect 
chronometer, set and rated at the beginning of the century, 
by twenty-two seconds. Unforiunately this passage in the first 
ediuon gave an erroteous complexion to Adams's opinion, aad 
being quoted without « statement of the premises, has 
used in popular astronomy as an age for establishing the 
statement that the earth is actually a 
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Opinion of'par great physical astranottrer, a datum is atill want 
= sed determination oa a limit to geological time, according 
o Thomsan's ‘ 


Hawever, subject to this pearing Ol with the values used by 
Adams in bis computation, and with the assumption that the rate 
Of trdal friction has remained constant, then a thousand million 
pears ago the earth was rot iting twice as fast as at present. In 
the last edition of the ‘‘ Natural Philosophy ” the argument from 
these data runs thus — 

, . “If the consolidation of the earth took place then or earlier, 
the ellipticity of the upper layers (of the earth’s mass) must have 
been +h, instead of about yhy, as it is at present, It must 
necessarily remain uncertain whether the earth would from time 
to time adjust itself completcly to a figure of equilibrium adapted 
to the rotation = But 1t 1s clear that a want of complete adjust- 
saent would leave traces in a preponderance of land in equatorial 
regrons. The existence of large continents and the great effec- 
tive rigidity of the earth's mass render it improbable that the 
adjnstment, if any, to the appropnate figure of equilibrium would 
be complete, The fact, then, that thecontinents arearranged along 
meridians, rather than in an equatonal belt, affords some degree 
of proof that the consolidation of the earth took place at a time 
when the diurnal rotation differed but little from its present value 
It 1s probable, therefore, that the date of consolidation 15 con- 
siderably more recent than a thousand million years ago " 

I trust it may not be presumptuous in me to cntuerse the views 
of my great master, at whose intuitive perception of truth in 
physical questions I have often marvelled, but this passage docs 
not even yet seem to me to allow a sufficiently large margin of 
uncertainty. 

It will be observed that the argument reposes on our certainty 
“that the earth possesses rigidity of such a kind as to prevent its 
accommodation to the figure and arrangement of density appro- 
priate to ils rotation In an interesting discussion on subaerial 
-denadation Croll has concluded that nearly one mile may have 
been worn off the equator during the past 12,000,000 years, if 

| the rate of denudation all along the equator be equal to that of 

athe basin of the Gange, (‘ Climate and Time,” 1885, p 336) 
Now, since the equatorial protuberance of the carth when the 
’ icity 1s g$ 18 fourteen miles greater than when wis q4a, Ut 

that 170,000,000 years would suffice to wear down the 
garface to the equilibrium figure Now let these numbers be 
halved or largely reduced, and the conclusion remains that denu- 
-iation would suifice to obliterate external evidence of some early 

-excess of ellipticity 

If such external evidence be gone,’ we must rely on the in- 
compatibility of che known value of the precessional constant 
with an ellipticity of internal strata of equal density greater than 
that appropriste to the actual clhpucity of the surface Might 
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The second argument concerning ogical Seis’ halen” ws 
from the secular cooling of oe * ine 
We know in round numbers the rate of increate.of 


or temperature ent, 1m boritgs-and mines, and the : 
tivity of rock. These data enable us to compute bow lang 
the surface must have had the temperature of otolting ‘ne 
_ when it must have been too hot for vegetable and'anig 
ec, ‘ } 4 

Sir Willham Thomson, in his celebrated onthis aubjent {ae 

ublished in Thomeon and Tait’s “Natural Phi peosiiyy A 

), concludes from this argument that “ for the last 96,comon 
years the rate of increase of temperature al 

radually diminished from about ~,th to about gythof a degee 

ahrenheit per foot Is not thts, on the whole, in 
with geological evidence, rightly interpreted? Do not the-vas 
masses of basalt, the general appearances of mountem. "~~ 
the violent distortions and fractures of strata, ‘Ae great pr 
of metamorphic action (which must have taken place at depthaof 
not many mules, af so much), all agree in demonstrating that the 
rate of increase of temperature downwards must have been mech. 
more rapid, and t rendering it probable that volcanic CHOTEY; 
earthquake shocks, and every kind of so-called plutonic action, 
have been, on the whole, more abundantly and violently 
operative in geological antiquity than in the present age?” 

Now, while I entirely agree with the general conclusion of Sir 
Wiliam Thomson, it 1s not unimportant to indicate a possible 
flaw in the argument This flaw will only be acknowledged as 
possible by those who agree with the previous criticism on the 
argument from tidal friction. 

The present argument as to the date of the consolidation of 
the earth reposes on the hypothesis that the earth 1s stmply a 
cooling globe, and there are reasons why the may not be 
case Lhe solidtheation of the earth probably began from the 
middle and spread to the surface Now 1s tt not possthle, if nat 
probable, that, after a firm crust had been formed, the upper 

rtton still retained some degree of viscosity? If the mterior 

viscous, some tidal oscillations must take place in vt, and, 
these being subject to friction, heat must be generated in t 
viscous portion , moreover the curnal rotation of the earth must 
be retarded Some years ago, ina paper on the tides ofa spherasd, 
viscous throughout the whole mass (PAs Zrans ,partu  ,, 
estimate the amount and distribution of the heat generated 
whilst the planet's rotation 1s berng retarded and the satellite's 
distance fs being mcreased It then appeared that on that hypo- 
thesis the distribution of the heat must be such thatat woald onl) 
ve possible to attr.bute a very small part of the observed 
verature gradient to such a cause = Now, with a more 
internal constitutton for the earth in carly times, the result 
Suppose, in fact, that st is only those 


4 
+ 


there not be a considerable excess of mternal ellipticity without | strata which are within some hundreds of miles ‘of the 


oar being c sgnisant of the fact astronomiecally ? 
And, further, have we any right to feel so confident of the 


which are viscous, whilst the central portion is ngid. Thea, 
when tidal friction does its work the same amount of heat és, 


‘internal structure of the earth as to be able to allege that the | generated a, on the hypothesis of the viscosity of the whole 


‘tanh would not through its whole mass adyust itself almost 
-completely to the equilibrium figure ? 

Tresca has shown in his admirable memoirs on the flow of 

solids that when the -tresses mse above 2 certain value the solid 


becomes plastic, and 13 brought into what he calls the state of | ductivity of rock and the! lemperature gradient, t 





| 


but insterd of being distributed throughout the whole mags, and 
principally towards the middle, 1t 1s now to be found in the more 


superficial layers ; 
In my paper it ts shown that with Thomsan's data for the con 


be annual loss 


fluidity, I do not know, however, that he determined at what | of heat by the earth 1s 1/260,009,090 part of the earth's ktaetic 


tage the flow ceases when the stresses are gradually diminished. | ene: 


It seems probable, at least, that flow will continue with smaller 
stresses than were initially necessary to start it. But af this is 
so, then, when the earth has come to depart both internally and 
. from the egudsbrium condition, a flow of solid will set 
an, and will conunue until a near approach to the equilibnum 
“ _ 3 ie attained. 
_ .Whea we consider the abu dant geological evidence of the 
plasticity of rock, end of the repeated elevation and subsidence 
0 OE areas on the earth's surface, this view appears to me more 
e than Sir William Thomson's. 

On the whole, then, I can neither feel the cogency of the 
agguinent from tidal friction itself, nor, accepting it, can I 
any telunce on the huts which it assigns to geological 


ery 
4, 
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of rotation. 


Also, if by tidal friction the day 1s reduced from D, hours to 
D hours, and the moon's distance augmented from 1, te a 
earth’s radit, the energy which has been converted into heat- i 
the proces. 13 : 

( Py -8 8} (= ~ +_.) times the carth's kinetle enatgy 
Dy nm m1, 
of ratation. Po 


From these data it results that the heat generated ig the 
lengthening of the day froro twenty-three to twenty-four biltees is 
equal to the amount of heat lost by the earth, at i+ ~emaant rate 
of loss, in 23,000,000 years. 

Now if this amount-of heat, or _ , 
seer peel eae, are ol 
Pa ‘ t * _« beret oybeniens 

of ta the primitive —__. 
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it peter alee, worthy of suggestion that our-data for the average 


tf may be somewhat fallacious. Recent 
. , weeny Expedition} show that the lower stratum 
settle ocoun is by water at near the freezing tempera 


‘whilst the mean annual temperature of the earth’s surface, 

~ the borings have been made, must be at least 30° higher. 

Je does not then seem mpossble that the mean temperature 

_grvdient for the whole earth should differ sensibly from the mean 
gedient m the borings already made. 

> Ee foregoing remarks have not been made with a view of 

* "Sir William Thomson's atgument from the cooling of 

th to be erroneous, but rather to maimtain the scientific 

of assigning hauts of uncertainty at the very least as 

a those given by him Prof. Tait (“ Kecent Advances in 

Physical Science,” 1885) cuts the lamit down to 10,000,000 

zones 5 be may be mght, but the uncertainties of the case are 

too great to justify usm accepting such a narrowing of the 

eoncltsi 


on. 

The third line of argument by which a superior Iimit ts sought 
for the age of the solar syste.n appears by far the strongest This 
atgament depends on the amount of radiant energy which can 
have been given out by the sun 

Fhe amount of work done in the concentration of the sun 
from a condition of mfnite dispersion may be computed with 
some accuracy, and we have at least a rough tden of the rate of 
the sun's radiation From these data Sir Wilham Thomson 
one (Thomson and Tait, “ Natural Philosophy,” Appen- 

* It secms, therefurc, on the whole most probable that the sun 
has not sHuminated the earth for 100,000,000 years, and almost 
certain that he has not done so for §00,000,000 years As for the 
future, we may say, with cqual certainty, that inhabitants of the 
earth cannot continue to enjoy the light and heat essential to 
their hfe for many million years longer unless sources now 
unknown to us are prepared in the great storehouse of 
creation ” 

This result 1» based on the value assigned by Pouillet and 
Herschel to the suns racsation Langley has recently made a 
fresh determination, which exceeds Poutllet’s im the proportion of 
eight to five} Wath Langley’s value Thomson’s estiniaite of time | 
would have to be reduced by the factor five-eighth. 

It has been suggested by Croll that the primutive svlar nebula | 
may have been hut ‘Ihis heat oust have arisen from the col- 
hsion of two or more masses , if then relative velocity before 
collision was that due simply to their mutual attraction, the heat 
so generated 18 already connted in the heit generated by the 
concentration of the sun froa state of infinite dispe sion But 
if the relative velocity existed otherwise than from ther mutual 
attraction, then the total heat m the sun might excced that due 
simply to concentration Sir Wilham Thomson considers the 
hypothesis very smprobable. The term improbability seems, 
however, almost to lose its meaning in these speculations, and at 
least we know by the spectroscope that actual nebule do consist 
of incandescent gases. 

In considering the e three arguments I have adduced some 
Feasons against the validity of the first argument, and have en- 
deavoured to show that there are elements of uncertainty sur- 
rounding the other two ; nevertheless they undoubtedly constitute 
@ contribution of the first importance to physical geology 
Whilst then we may protest against the precision with which Prof. 
Tart seeks to deduce results a them, we are fully justified in 
following Sir Willam Thomson, who says that ‘the existing 


state of things on the earth, life on the earth, all gealogical 
history caer Segraens of life, must be lated withih some 
. @8 100,600,000 years,” 
Hf T have carried you with me in this survey of theones bear- 
mato igen reine ise agree that something has been | 
ahs Map vos ly the past, but that much more | 


hs ions as to the fatare of sci 
titty tl wr yet it seems as likely that ancteoralogy ani 
the Go pass the word of command to-gosmiral physics ¢~ 
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and murm 
te ‘solve, 
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reject any theories which to demaad er periods of : 
time than those which now ance? allowable. — 

In each branch of science bed pliasres forms the nacleps forthe 
aggregation of observation, as long as facts are assimilated 

co ordinated we ought ‘to follow our theory. Thus even if 

there be some inconsistencies with a neighbou science we 
may be justified in still holding to a theory, in hope that 
further knowledge may enable us to remove the difficulties. 
There 1s no criterion as to what degtee of inconsist should 
compel us to give up a theory, and it should be borne dn‘ mind 
that many views have been utterly condemned, when later know- 
ledge has only shown us that we were in them only seeing the 
truth from another side. 


SECTION B 
CHEMICAL SCIENCE 


OPENING ADDRESS BY WILLIAM Crooks, F.R.S,, V.P.C,S.,. 
RESIDENT OF THE SECTION 


A GLANCE over the Presidential addresses delivered befure 
this Section on former occasions will show that the ovcnplérs of 
this chuir have ranged over a fairly wide field. Some of my 
predecessors have given a general survey of the progres of 
chemical science during the past year; some, taking ep a tech- 
nological aspect of the subject, have discussed the bea of 
chemistry upon our national industries; others, agam, have 

in review the various institutions in this country for tetch- 
ing chemistry , and in yet other cases the speaker has had the 
opportunity of bmnging before the scientific world, for the 
first time, an account of some impoctant original researches. 

On this occasion I venture to ask your attention to a few 
though s on the very foundations of chemistry as a science—on 
‘ve nature and the probable, or at least possible, origin of the 
so called elements. If the views to which I have been led may 
at first glance appear heretical, I must remind you that in some- 
respects they are shared more or less, as I shall subsequently 
show, by not a few of the most emment authorities, and aotably 
by one of my predecessors in this chair, Dr. J. H. Gladstone, 
F.&.S , to whose brillant address, delivered in 1883, I mast beg 

to refer you 

Should it not sometimes strike us, chemists of the present day,. 
that after all we are in a position unpleasantly alan to that of oar 
forerunners, the alchemisis of the Middle Ages? These necro- 
mancers of a time long past did not, indeed, draw s0 2 
line as do we between bodies simple and compound ; i 
life-task was devoted to the formation of new combisiations, and. 
to the attempt to transmute bodies which we commonly ¢ousider- 
as simple and ultimate—that 1s, the metals, In the department 
of synthesis they achieved very cunsiderable successes; in 
the transinutation of metals their failure 13 a matter of 
history 
But what are we of this so-called mmneteenth century doing in 
our laboratories and our branes? Too many of us are content 
to acquire simply what others have already observed and dis- 
covered, with an eye directed mainly to medals, certifiontes, 
diplomas, and other honours recognised as the fruits of “ pass- 
ing” Others are seeking to turn the determined facts of 
chemistry to useful Purposes 5 whilst a third class, i 
not easily saber rom ~ — are daily edocing hovel 
organic compou or are racking their ingenuity to 
artificially some product which Nature bas hitherto faites a. 

prat» 


through the instrumentahty of plants and animals : 
tical importance of such investigations, and their oa the’. 
industrial arts and on the purposes and needs of daily ile, have 
been ngnally manifested during the last half-century. 

Stil s fourth class of mquirers working at the very-cothines | 
of our kno find themselves, occasionally at team, Ive ‘to 
face with a t which has hitherto proved mm 
which must be overthrown, surmounted, or if che 





science 1s ever to develop into a definite, an -org 
This barner is nothing less than the chemical cee 
so called, the bodies as yet sip pang ra aa 
than themselves. There they extend before us, . aun, 
wide Atlantic before the ion Colamihas, mocking, t___ 
sirenge which no men yet has bent 


yh ot 


* 


fist {dill than, which we ~denounter 


‘ on 


$ 


” 
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define or 
himan in The text-books tell as t 
body-which has not been decomposed ” ; that it is “a somethi 

to which we can add, but from which we can take away nothing, 


or, ‘fa which mereases in weight with every chemical 
change.” Such definitions are doubly unsatisfactory : they are 
» and may cease to-morrow to be applicable in any 

ven Case. take their stand, not on any attribute of the 


ings to be defined, but on the limitations of human power ; 
are confessions of intellectual impotence. 

‘ast as to Columbus long philosophic meditation led him to the 
fixed behef ofthe existence of a yet untrodden world beyond that 
waste of Atlantic waters, so to our most keen eyed chemists, phy- 
sicists, and philosophers a variety of phenomena suggest the con- 
viction that theelements of ordinary assumption are not the ultimate 

in this direction of the knowlelige which man may 
pat nga Well do I remember, soon after I had obtained 
of the distinct nature of thalhum, that Faraday said to 
‘To discover a new element is a very fine thing, but af you 
could decompose an element and tell us what it is made of— 
that would be a discovery indeed worth making ” And this was 
no new lation of Faraday’s, for in one of his early lectures 
he remarked—‘‘ At present we begin to feel rmpatient, and to 
wish for a new state of chemical elements ‘or a time the 
desire was to add to the metals, now we wish to diminish their 
humber.. . . To deco.npose the metals, then, to re-form them, 
to change them from one to another, and to realise the once 
absurd notion of transmutation, are the problems now given to 
the chemist for solution ”’ 

Mr. Herbert Spencer, in his hypothesis of the constitution of 
matter, says : ‘* All material substances are divisible into so called 
elementary substances composed of molecular particles of the 
same nature as themselves, but these molecular particles are 
complicated structures consisting of congregations of truly ele- 
méntary atoms, identical in nature and differing only in position, 

ent, motion, &c , and the molecules or chemical atoms 
are uced from the true or physical atoms by processes of 
evolution under condittons which chemistry has not yet been 
able to reprodace.” 

Mr. Norman Lockyer has shown, I think on good evidence, 
that in the heavenly bodies of the highest temperature a large 
number of our reputed elements are dissociated, or, as st would 
poe be better to say, have never been formed Mr. Lockyer 

ds that “‘the temperature of the sun and the electric arc 15 
Se “to dissociate some of the so-called chemical ele- 
ments, and give us a glimpse of the spectra of their bases” ; and 
he hkewise says that ‘‘a terrestrial element is an exceedingly 
complicated thing that 1s broken up into simpler things at the 
tem e of the sun, and some of these things exist m some 
sun-spots, while other constituents exist in others.” 

The late hee hil ga Leia in = 8 ee Ideal 
pasate e ore the Chem: ety in 1867, 
even further than this. He says -—~‘‘ We may conceive thats m 
remote time or in remote space, there did exist formerly, or 

ibly do exist now, certain simpler forms of matter than we 
Fad om the surface of our globe—a, x, é, », and so on : 
We may consider that in remote ages the temperature of matter 
was much higher than it is now, and that these other things 
existed then in the state of perfect gases—~separate existences— 
ancombined., . We may then conceive that the temperature 
began to fall, and these things to combine with one another and to 
enter into new forms of existence, appropriate to the circum- 
stances in which they were placed. We may further con- 
sider that, as the temperature went on falling, certain forms of 
matter became more permanent and more stable, tothe exclusion 
of other forms. We may conceive of this process of the 
lowering of the temperature going on, so that these substances, 
when.once formed, could never be decomposed—in fact, that the 
resolation of these bodies into their component elements could 
never occur — You would then have something of our 
present system of things. . . 
** Now this is not an imagination, for when we look 
the surface of our globe we have actual evidence of similar 
all esate oe liens at some of ec noes 
been rev tous by the extraordinary 
sae ty a Se ee omen worlds and 
means spectroscope, it does net seem incredi- 
ble to me that there may even be evidence, some day, of the 


existence of such ‘ 
in hie Burnett Lectures “ a Leh 2 Means of Investiga- 


t 


} 


, Plainly appears that the notion—not necessarily of the 


| 
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an element, none satisfy the demands of the’ tion,” Prof. Stokes, spesking of a line ia the spepte a 
peeled Oe Pat tebe in fate bse gin 


, says :—“Tt may bly Indicate 
more elementary than sl i on earth, There = __ 
@ priors improbability in such a supposition so great a8 to Tend na 
at once to reject it. Chemists have long specalated on theseet 
called elements, or many of them, being state 
compounds of elements of a higher order, or even perhaps ofa’ 
single kind of matter.” agree 
In 1868 Graham wrote of Sir W. Thomson's v ae 
theory as enlivening ‘‘ matter into an individual existesos age :: 
constituting it a distinct substance or element.” Yb 
From these passages, which might easily be multipHed, i> 
decom 
posability, but at any rate of the complexity, of our supposed 
elements—is, so to speak, in the air of science, waiting to taka 
a further and more definite development. It 1s important to 
before men’s minds the idea of the genesis of the elements ; this 
gives some form to our conceptions, and accustoms the mind to 
ook for some physical production of atoms. It 1s still more im- 
portant, tou, to keep in view the great probabihty that there 
exist in Nature laboratories where atoms are formed, and labora- 
tories where atoms cease to be. We are on the and are 
not daunted, and fain would we enter the mysterious region 
which ignorance tickets *‘ Unknown.” It 1s for us to strive to 
unravel the secret composition even of the so called elements— 
to undauntedly persevere—and ‘still bear up nght onward,” 


If we adopt the easy-going assumption that the elements, 
whether self-existent or created, are absolutely and primordially 
distinct ; that they existed as we now find them prior to the 
ongin of stars and their attendant planets, eather - in fact, 
the primal ‘‘fire-mist,” we are little, if any, the wiser, 
We look at their number and at their distinctive properties, 
and we ask, Are all these points accidental or determinate ? 
In other words, might there as well have been only i 
or 702, or 7000 absolutely distinct elements as the 70 
round numbers) which we now commonly recognise? € 
number of the elements does not, indeed, commend itself to our 
reason from any a prior: or extraneous considerations Might 
their properties have conceivably differed fron those which we 
actually observe? Are they formed by a ‘‘ fortuitous concatena- 
tion,” or do they constitute together a definite whole, in which 
each has its proper pert to play, and from which none could be 
extruded winhout leaving a recognisable aren 

If their peculiarities were accidental, it would scarcely be 
possible for the elements to display those mutual relations which 
we find brought into such prominent hhght and order in the 

1odic classification of Newlands, Mendeléeff, and Meyer. 
Fas not the relation between the atomic weights of the three 
halogens, chlorine, bromine, and 1odine, and their serially vary- 
ing properties, physical and chemical, been worn nearly thread- 
bare? And the same with the calcium and the sulphur groups? 
Surely the probability of such relations existing among some 
seventy bodies which had come into fortuitous existence would 
prove to be vanishingly small ! 

We ask whether these elements may not have been evolved 
from some few antecedent forms of matter—or possibly from only 
one such—just as it 18 now held that all the innumerable 
tions of plants and animals have been developed from fewer 
and earlier forms of organic life? As Dr. Gladstone well pxits 
it, they “Shave been built up from one another, to 
some general plan.” This building up, or evolution, is 
all things not fortuitous: the variation and relent rie which 
we recognise in the universe ruo along certain fixed lines whith 
have been and foreordained. To the careless and . 
hasty eye, design and evolution seem antagonistic ; the mote , 

inquirer sees that evolution, steadily proceeding along et 
acenie scale bd — 16 the strongest argument in fayout 
ot & preconcelv: ° ‘ 

The array of the elements cannot fail to remind us of the 
general aspect sal renee world, In beth cases 
certain we up, . i 
among Arcassives but little specific difference. On fhe 
hand, in both, other forms stand widely isolated. 








‘gh si these teeta to, the distribution of ongenic forms are 
yee nae anne foe iological experts to rank anong the 






steat. evideices in favour of the origin of species by & 
8 evebskion, it seems natural, in this case as in the 
teas iview existing elements not as primordial but as the 
: utcome of @ process of development, possibly even of a 

”? B +4 


sthygte. Tor : odies not in harmony with the 
frommtt general conditions have disappeared or perhaps have 

= maerer ¢ Others—the asteroids among the elements— 

+ have come into being and have survived, but only on a limited 
‘gcale; whilst a thin class are abundant because surrounding 

e ns have been favourable to their formation and pre- 
servation. 

The analogy here suggested between elements and organ- 
igus ix, mdeed, not the closest, and must not be pushed too 
far. From the nature of the case there cannot occur in the 
to the difference between 

The ‘‘ great stone book” can 
f 


‘livitig and fossil organic forms 
Nor would I for a moment 


tell us nothing of extinct elements. 
« that any one of our present elements, however rare, 1s 
like arare animal or plant m process of extinction , that any new 
element ia in the course of formation, or that the properties of ex- 
isting elements ate gradually undergoing modification All such 
must have been confined to that period so remote as 
f not to be grasped by the imagination, when our earth, or rather 
’ the matter of which it consists, was in a state very different from 
f its present condition The epoch of elemental development 13 
decidedly over, and I may observe that in the opinion of not a 
eh biologists the epoch of organic development 1s verging upon 
ts close 


a add 


Making, however, every allowance for these distinctions, if 
evolution be a cosmic law, manifest in heavenly bodies, in 
organic individuals, and in organic species, we shall in all 
probability recognise it, though under especial aspects, m 
those elements of which stars and organisms are in the last 
resort composed. 

Is there then, in the first place, any direct evidence of the 
transmutation of any supposed ‘‘element” of our existing hist 
into another, or of its resolution into anything simpler ? 

To this question I am obliged to reply im the negative 

I doubt whether any chemist here present could suggest a 
[stages which would hold out a reasonable prospect of dissociat- 

any of our accepted simple bodies, The highest tempera- 
tures and the most powerful electric currents at our disposal 
have been tried, and tried in vain. At one time there seemed a 
poss at least that the interesting researches of Prof Victor 
| Meyer might show the two higher members of the halogen 
group, bromine and sodine, as entering upon the path of dis- 

sociation. These hopes have not been fulhlled It may be 
in the general opinion of the most eminent and judicious 
that none of the phenomena thus elicited prove that 
even an reronch has been made to the object in view 
Even if we leave our artificial laboratones and seek an escape 
from the difficulty by observing the processes of the great 
| laboratories of Nature, we feel no sufficiently firm ground. 

We find ourselves thus driven to indirect evidence—to that 
| which we aay glean from the mutual! relations of the elementary 
¢ dodies. , Such evidence of great value 1s by no means lacking, 
gand to this I now beg to direct attention. First, we may 
ponsider the conclusion arrived at by Herschel, and pursaed by 

werk-Maxwell, that atoms bear the impress of manufactured 
es, Let us look a little more closely at this view. A 
article may well be supposed to involve a manu- 

#, But it does something more : 3t Sayles certainly a raw 

, and probably, though not certainly, the existence of 

“products, residues, paraleipomena. What or where is here 

yawe material? Can we detect any form of matter which 

29 He. fhe chemical elements a relation like that of a raw 

Roar orate eae ee, gal 

F any elem es w 
. like-waste or refuse? Or are all the elements, according 


k said, 


2 common view, uals? Ti 
Wey pron Pat ge ‘o these questions no direct 
+ And this lenis us up to an hypothesis which, if capable of fall 
hk aitgadion, would show us that the accented ae 
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hydrogen. “Every one is aware that the recent more accunite 
determinations of the atomic weights of different elements do 
not by any means bring them into close harmony with the valtés 
which Prout’s law would require, Still, in no small number of 
cases the actual atomic weights so closely to those 
which the hypothesis demands, that we can the 
coincidence as accidental. ly, not a few chemists of 
admitted eminence consider that we have here an expression of 
the truth, masked by some residual or collateral phenomena 
which we have not yet succeeded in eliminating. 

The onginal calculations on which the most accurale numbers 
for the atomic weights are founded, have recently been re: 
calculated by Mr. F. W. Clarke. In his concluding remarks, 
speaking of Prout’s law, Mr Clarke says that ‘‘none of the 
seeming exceptions are inexplicable. In short, admitting half- 
multuples as legitimate, it 1s more probable that the few ap- 
parent exceptions are due to undetected constant errors than 
that the great number of close agreements should be merely 
accidental. I began this re-calculation of the atomic w hts 
with a strong prejudice against Prout’s hypothesis, but the facts 
as they came before me have forced me to give it a very respect- 
ful consideration.” . . 

But 1f the evidence in favour of Prout’s h esis in its 
original guise is deemed insufficient, may not Mr. Clarke's sug- 
gestion of half-multiples place it upon an entirely new basis # 
Suppose that the unit of the scale, the body whose atomic weight 
if multiplied by a series of whole numbers gives the atomic - 
weights of the remaiming elements, is not hydrogen, but rome 
element of still lower atomic weight? We are here at ones 
reminded of helium—an element pe hypothetical as far as 
our earth is concerned, but supposed by many authorities, on the 
faith of spectroscopic observations, to exist in the sun and in other 
stellar bodies. Most solar eruptions present merely the charac- 
teristic lines of hy n, C, F, and H, and along with them 
one particular line which at first was classed in the sodium 
group, but which is a little more refrangible, and ts designated 
by the symbol D,. According to Mr. Norman Lockyer and the 
late Father Secchi, this ray undergoes modifications not compar- 
able to those affecting other rays of the chromosphere. In the 
corresponding regton of the spectrum no dark ray has been 
observed. That the accompanying lines, C, F, and H, pertain 
to hydrogen 1s evident ; and as D, has never been obtained in 
any other spectrum it 18 supposed to belong to a body foreign to 
our earth, though existing in abundance ia the chromosphere 
of the Pi To this hypothetical body the name helium 1s 


assigned. 

In an able memoir on this subject read before the Academy of 
Brussels, the Abbé E. Spee shows that, uf helium exists, it 
enjoys two very remarkable properties. Its spectrum consists of 
a single ray, and its vapour poscees no absorbent power. ‘The 
simple single ray though I believe unexampled, is by no means 
an impossible phenomenon, and indicates a remarkable simplicity 
of molecular constitution. The non-absorbent ropery of its 
vapour seems to be a serious objection to a oaec physical law. 
Prof. Tyndall has demonstrated that the absorptive power in- 
creases with the complexity of molecular structure, and hence he 
draws the conclusion that the simpler the molecule the feebler 
the absorption, This conclusion the Abbé Spée regards as 
perfectly legitimate ; but it neither explains nor even necessitate; 
the absence of a// a ve power. 

Granting that helium exists, all analogy points to its atomic 
weight being below that of h Here, then, we may have 
the very element with atomic half that of hydrogea, re- 
quired by Mr. Clarke as the besis of Prout’s law. 


But a more important piece of evidence for the 
nature of the chemical elements has yet to be considered. ¥ 
chemists must have been struck with certain i 
not 
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carbonate and sulphate, sodium us chionde, silver and lead as 

sulphides ; bat why do we find certain pa of elements with 

‘Hit rats Ha each other yet ex in juxtapontion or com- 

gnixtare ? members of some of groups are far from 
plentiful, not generally or widely diffused, and certainly they are 
Not easy to separate 

As instances of earl aes ing we may mention :— 

{1) Nickel and cobalt, which it may be said that had their 
compounds been colourless, they would have been Jong regarded 
as identical, and possibly even yet would not have been 
separated. 

(2) The two groups of platmum metals, 

(3) The eo called ‘‘rare earths,” occurring in gadolinite, 
samarskite, &c., and evidently becoming more numerous the 
more closely they are sracuned: 

Certain questions here suggest themselves :—Is the series of 
these elenients like a staircase or like an inclined plane? Will 
they, the more closely they are scrutinised, be found to fade 
away the more gradually the une into the other? Further, will 
a mixture hitherto held to be simple, lithe (¢ ¢ ) didymium, be 
capable of being split up in one direction only, or in several ? 
Ihave been led to ash this last question because I have separated 
from didymimm bodies which seem to agree neither with the 
praseodymium and neodymium of Dr Auer von Welsbach, nor 
a. the components detected by Mo de Boisbaudran and 

. De 

Why, then, are these respective elements so closely associated ? 
What agency ha. brought them together ? 

An eminent physietst evades the difficulty by suggesting that 
their joint occurrence is simply an instance of the working of the 
fambhar prinsple, ‘ Birds of a feath.r flock together.” In 
their chemical and physical attributes these rare earth» are so | 
closely simular, that they may be regarded as substantially | 
identical in all the circumstances of solution and precipitation | 
to which they may have been evpocd during geological 

eh 

But do we, 1n point of fact, recognise any such agency at work | 
an Nature? Is there any power which rezularly and systematic: | 
ally sorts out the different kin ts of matter from promiscuous ; 
heaps, conveying Ihe to ike and separating unlike from unlike ? | 
I must confess that I fail to trace any such distributive agency, | 
nor, indeed, do I feel able to form any distinct conception of its 
nature 

I must here remirk that coral worms in some cases do effect 
a separation of certain kinds of matter Thus a Goryunia of : 
the species of Afelithien, and Afussa senuosa, undoubtedly elimin- 
ate from sea-water nut merely lime, but even yttrn, ind other | 
recent corals, /vei/lopora damnerms, and a Symphyitsa close to 
the yttra-secreung Afuss:, separate samara from sea-water , 
Sea-weeds and aquatic mollusks contain a larger proportion of 
sodide and bromune than the waters which they inhabit, and may 
thus be said to separate out these elements from the chlorine 
wath which they are mingled 

But 1f we examine these cases of eliminat.ion we sec that they | 
are lunited intheirscope They extend only to substances exist- | 
{ 


— 





ing 1p solution of which there 1s a fresh supply always at hand, 
and which are capable of entering intu the animal or vegetable 
economy. Again, the cliumnation of todinc and bromine, 
effected as just described, 15 of a very smperfect character, and, 
when such water-plants and animals dic and decay, their con- 
stituents will be again distributed in the water, 

We cann :t well consider that nickel and cobalt have been 
deposited in admixture by organ agency, nor yet the groups 
indium, osmium, and platinum—rathenium, rhodium, and 
patladiam. 

Since the earthy metals to which I have referred—such as 
ytiriam, samarium, holmium, erbium, thulum, ytterbium, &c.— 
are very rare, the probability of their ever having been brought 
together in some ie uncommon minerals discovered only in a 
few Socahities must be regarded as trifling indeed, if we suppose 
that these metals had at any ume been widely diffused in a state 
of great dilution with other matter. , The features which we have 
just recognised in these carths seem to paint ta their formation 


severally from some common material placed m conditions in 
each cave nearly identical. The case is st by 4 con- 
similar in pro- 


sideration of the other of clements, algn 
perties, having little afilly for each other and occurring in 


re; elther all = at ee of = — opened 
Mnoreover decid Tare. WE ABVE Nic a 
nit Pleatiful or widely dianiuted ; cobalt, perhaps, never foxsid 
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absolutely free from nivkel, and vise wrad. “Werhs 
two platinum groups, where very similar 4 age 
one odd 


A weighty argument in favoar of the compentd nates ‘ 
from a consideration of ‘the competes’: 

radicals, or, as they might be called, peeu Fy 
similarity with the accepted elements is perfectly faniitias’ poi RB: 
that in some agece fe’ 


elements is that drawn 


chemists. If, for example, we suppose . 
some country men of science were cognisant of the exieteiiee; 
and of the behaviour of cyanogen, but had not suece 


resolving it into its constituents, nothing, surely, would 
their viewing it as an element, and assigning it a places 
halogens It may fairly be held that if a body which w.—.. _ 
to be compound can be found playing the part of ane , 
this fact lends a certain plausibility to the supposition that 
elements also are not absolutely srmple. This line of t t 
or at least one closely approximating to it, was worked ort 
Dr Carnelley in a paper read before this Association at its test 
meeting From a comparison of the physical properties of 

lorganic with those of organic compounds, Dr. Carnal 
concludes that ‘‘¢he alements, as a whole, are anaia, to t 
Aydrocarbon radicals” This conclusion, if trae, he adds, “~#") 
lead to the further inference that the 80 called elements —e not 
truly elementary, being made up of at least two absolute 
elements, named provisionally A and B  Uence, he argues, -it 
should be pos-ible to buikt up a series of componnds of these 
two primary cle nents which would correspond to what we now 
call clement» Such an arrangement, to be adtnissible, 
hive to fulfil certain conditions —The secondary elements éfas 
generated from A and B must exlibit the phenomena 
perioduity, and the series would have to form octaves the 
entire system 1s bound to display some feature correspondmg to 
the ‘Codd and even series ” of. Mendeléeft’s classification ; the 
ntoane weights must increase across the system from the first to the 
seventh group—that 1s, from the positive to the negative end of 
eich series , the atomtcity would have to mcrease from the first 
to the middle group, and then either increase o: decrease to the 
seventh group, some feature should appear correaponding ta 
the cighth group, and, Instly, the atomic weights im such a 
system ought to agree with the atomec weights as experimentally 
determined 

This last condition Dr Carnelley nghtly regards as the must 
crucial, and he finds his arrangement gives atomic weights which 
in 2 majority of instances comene approximately with the actual 
atone weights Thus out of a total of sixty one elements whose 
atomic weights have been determined with at least approximate 
accuracy, and whose places in the periodic system 1s not dis- 
puted, twenty seven agree almost exactly with the actual 
numbers, whilst nineteen others are not more than one ‘rit 
astra 

ries a detailed consideration of the conclusions which fohow 
from Dt Carnelley’s views I must refer to his paper as read at 
vur last meeting Two points bear more especially upon the 
subject now under conaideratson—that 1s, uf this <peculation on 
the yenests of the elements 1s well-founded. First, the existence 
of elements of identical atomic weights, isomeric with each other, 
would be possible ; as such, Dr, Carnelley mentions reaq 
nickel ard cota (new found to have shghtly different atomic 
weights), rhodium and ruthentum, osmium and inids..., aod the 
metils of some of the rare earths Secondly, in Dr, Carnelley’s 


scheme all the chemical elements save hydrozen are au to 
be conyposed of two simpler elements, A = 12 and B= + ay 
Of these he regards A as a tetrad tentical with and 


carbon, 
B as a monad of negative weight~—perhaps the ethereal fizid of 


aCe, 
ig Dr Carnelley's three prinary elements therefore ate caram, 


hydrogen, and the ether. 


ition that pristine matter was onetta 

and that it has reached its 
or 

a | 


Starting from the sn 
an intensely heated condition, 
state by @ process of free cooling, Dr. E. J. 
the clements, as we row have them, are the 
polymerisations. Dr, Mills reminds ws that 
in the process of cooling naturally Increase in density, RAN; 
such increase be measured as a function of time ot of : 
ture, we sometimes observe that there are Od ake 

to the formation of new and well- 


haere anner selina us js crete i 
variety, 1 i sel ne Somes tin 
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But in course of time some akin to cooling, probably atoms will be accelerated, with atomic mates the: ai 
reduces the temperature the couisic aaige tra paket forms of Sieh caies cae eae ae a 

at the first step in granulation takes place; matter as we begin to act; and, amongst others, that form of: * 

know it comes into existence, and atoms are . Assoon hes for one of its factors what we now call cdemute peed 

ma sn ae © oe! ot ot Reon 1S 6 Soe oe ? ee ee de contains’ ee 
from its t to esce wit er atoms by e entiality every possi oom } 

Oat orev or chemically) avd kinetic (from its internal motions). atomic weight. Let it be ted that pases 3 ‘oar knew: 


» the neighbouring protyle must be re- 


obtain 
frigerated by it,? and therzby the subsequent formation of other 


elements were not at this epoch 
easiest formed element, the one most nearly allied 


simultaneously created, “The: 





Fic, tT, 


ig seapiien » is first born. Hydrogen —or shall we say 
betium case f all the known elements the one of simplest struc- 


ture and lowet atomic weight, is the first to come into being. 
For some tin.e hydrogen would be t 
we now know :t) in existence, 

next formed clement there would 


We hyd vhegeory va 

an ween hydrogen 

be a considerable p in time, 
Montes of 


period we that the evolutionary process whiok 
soa wan to deveriaine e birth of a new element, would ahs 
determine its atonic weight, its affinities, and its 
position. hex 
in the original enesis, the longer the time occupied fi | 
ion of the cooling down during which the hardening of 
pa into atoms took place the mofe 


the ister part of which the element next 
beni Be vould te slowly appros ching its birth-polat + pending ‘be tne resulting elements; and, on the other hand, wih 
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Jail rs pba vate ee os ae 
n ani an , 
ene Se en nickel, and cobalt, if the 
more prolonged, would 
rnegpeerre cap ark apd pe Acdsee yer a 
wien. a more e of coo 
Later originate even more Sioocly related than are 
cobalt, and thus we should have formed the nearly 
ts of the cerium, yttrium, and similar groups; in 
aria of the ST cebe cure! Anes prvaeias may 
t osmics -yoom W. ements in 
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ultimate atom of the same element. Probably 
i represent « mean value around 
of the atoms vary within certain 


; Each well-defined element represents a platform of stabil 
| connected by ladders of unstable bodies. the first eae 
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together of the ve stuff the smallest atoms woukd 

then these wend a together to form larger the nuit 

across from one stage to another would be grad: bri aver, 

and the stable element appropriate to that stage would absorb, 
ladder w led up te 


as it were, the unstable of the 
that hex we say the atomic weight of, a 


I conceive, therefore, 
instance, calcium is 40, we really express the fact that, while 
majority of calcium atoms have an actual atomic weight of 40, 
there are not a few which are represented by 39 or 41, @ Sess 
number by 38 or 42, and so on. We are here remindéd of 
Newton's *‘ old worn “s 
Is it not possible, or even feasthle, that these heavier and 
atoms may have besa in some cases eee rar Acad out 
chemical fractionation ? is sorting out 
in part while atomic matter was condens- 
state of intense ignition, bat also it may veal 
H i snecessive solutions 
ate geological ages by 


- seme snee 


a 
process resem 
may have taken 
ing from the 
been partly 


on Oba ance 
Qa ee 


ae yieg Lary 

~~ May seem an audacious speculation, bet I do not think it 
is beyond the powes of chemistry to test pont ape 
neh its w ee the question, and 


results 
beg persiisglon here to, bridfly to some of the 
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alts, reserving details for 2 subsequent communication to the 


ction. ‘ 
My work has been with the carths nt in samarekite and 
lolinite, pega psa by systematic fractionation. Chemical 
stionation, on whith I hope to aay more on another occasion, 
rery similar to the formation of a spectrum with a wide slit 
ia euerescion of shailaw nema The centre portion remains 
gen IE cee, teeny ORE thE approsch to purity at 
& is at the two agi, while a conslderehie’ceriey of epariiicas 
seeded ty 8 it an appreciable change in the centre The 
“1 of d jum and yttruum earths are those which have 
_ eeeupied my attention. On comparing these rare earths 
are st once struck with the close mutual similanty, verging 
10st into identity, of the members of the same up. 

, orescent spectra of these earths when their an- 
irous sulphates are submitted ta the mduction discharge in 
‘me asp extremely complicated, and change in their details in 
Sag tanner, For many years I have been ently 

0m in almest hopeless endeavour to get a cle to the 

“4, felt convinted was locked up in these systems of 

yes. It was impossible eS Set met ot te 


Li swas hooking ats geries of 


tk 
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written in a sfrahge arid batt 
rari pag the mysterious ptioene. | 
fruitless. T requivéd i Rosetta stone. ‘ 
Down to a date 
fixed in my mind . 
aad 


was more firmly 
the oxide of & 






way fir wen 
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later. 
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very in intensity among themselves, and continued fractionation 
Medreused the difereheas Got observed. ‘Whilst I was in this 
state of doubt and uncertainty, and only beginning to see my way 
towards arranging into « consistent whole the facts daily coming 
to Right, nap came from an unexpected quarter, M. de Marignac, 
with whom I had been for some time in correspondence, kindly 
gent me a small specimen of the earth which he had discovered 
and provisionally named Ya. In the radiant-matter tube this 
earth gave a bright spectrum like the one in the diagram before 
you (Fog. 3) € spectrum above it (Fig 2) is that ascribed to 
yttria, Look at the two Sieh pee ails, Yo 1s yttria with 
the chief characteristtc band—the cifron band—left out, and 
with the double green band of samaria added to it. Now look 
at Fig. 4, which represents the spectrum of a mixtare of 61 parts 
of yttria and 39 parts of samaria. It 15 identical almost to its 
minutest detail with the spectratn of Ya, with this not unim- 
paar difference—-the citron band is as prominent as any other 
ine. Ya consists, therefore, of samaria with the greenish blue 
of yttria and some of the other yttria bands added to it 


I may aptly call the Ya spectrum my Rosetta stone. It threw 
a flood of light on all the obscunties and contradictions I had 
found so plentiful, and showed me that a much wider law than 
the one I had been working upon was the true Jaw governing 
the occurrence of these obscure phenomena. For what does 
m of La show? It proves that what I had hitherto 
thought was one of the chief bands in the yttria spectruam—the 
citron band—could be entarely removed, whilst another character- 
istic group—the double green of yttria—could also be separated 
from the citron 
It would exceed legitimate lumtts were I to enter mto details 
puna the chemical and phystcal reasons which led me to 
these definite conclusions. To settle one single point more than 
2000 fractionations have been performed. 
The meaning of the strongly marked symbolic hne» had first 
to or trae For a iy Para apes I 
translating one of culoured symbols as ‘“‘ yttrium ” 
ste another roa as rib "” disregarding the fainter lines, 
shadows, and win 


trons. Every line and shadow of a line, faint wi 


attached to a strong band, and every variation in imtens 


shad 
tae sty fraps a resect henir Siaelbeedelepalltirpiman a trum of iodine may prove not all to emanate from every molecule, 


| but that some of these molecules emit some of these series, others 


meaning which can be translated into the common symbolism of 
t 


ry 
In a mineral contaming the rarer earths, those most widely 


T had to be content with ; 
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_.. Afid the atoms af 
element being known td differ in one res 
reapects, and presumatily do somewhat differ in _____ 
estricted by limited ‘time and imeans, eveh 2» partist 
tion of these atomic groupings is possible to ‘me ae 
enormous difficulty. Have we shy evidence that ate ae 
effected such a separation? The following facts, T us 
supply this evidence. esi 
he earth yttna occurs in several minerals, all extremely wvé? 
These minerals are of very diverse chemical compoasttion, r 
occur in locahties widely separated geugraphicdlly, Doe 
pure yttria (sere in respect to every other known element) #  _ 
these different sources behave differently to the erg doen 
test? To the chemist hitherto the earth yttna has been 
sane thing, and has possessed the same properties whatever 
source ; but armed with this new powero gees | into the ati 
groupings which go to make up yttrium, we find evidence of 
differentiation between one yttrium and another. 
Thus when the samarskite yttrium was formed, all the con 
stituent atoms—deep red, red, orange, citron, greenish blue, and 
blue 1—condensed together in fair proportion, the deep red 
faintest. In gadolimite yttrm the citron and greenish biue 
constituents are plentiful, the red is very deficient, the orange iy 
absent, and the others occur in moderate quantities, In the 
Hides from xenotime the citron is most plentiful, the greenish 
lune occurs in smaller proportion, the red 1s all but absent, and 
the orange ws quite absent. Yttrium from monazite contains the 
greenwh bive and citron, with a fair preps uee of the other 
constituents ; the greenish blue is plentiful, and the red is good. 
Yttrium from fluocerite 1s very similar to that from monazite, but 
the blue is weaker. Yttrium from hielmite is very mch m citron, 
has a fair quantity of blue and greenish blue, less of red, no 
orange, and only a very faint trace of deep red Yttria from 
euxenite 1s almost identical with that from hielmite 
This 1s unlikely to be an isolated case. The principle is very 
probably of general application to all the elements In some, 
poeubly in all elements, the whole spectrum does not emanate 
rom all its atoms, but different spectral rays may come from 


frequently common to both. Constant different atoms, and in the spectrum as we see it all these partial 


ractice in the decipherment has now given me fuller insight | 


gram <4 
alae oc Aaa te secla tas atid dips grails | in the several groups of which the atoms of a chemical element 


ity of | consist. For example, we must now be prepared for some such 


ra are present together. This being interpreted means that 
ere are definite differences in the internal motions which go on 


events as that the seven series of bands in the absorption-spec- 


others, and in the jumble of all these kinds of molecules, to 
which ts given the name ‘‘iodine vapour,” the whole seven 


separated in chemical perties ure most easily obtained in a , 
state of comparative parity by simple chemical means. For ; series are contributors. 
instance, in separating didymium from lanthanum, or samanum 
; 1 To me it the theory ] have here ventured to formulate, 
from yttrium, a few simple chemmeal reactions and a ae eae pie .aicsid ies ‘ie ; ta Fic thay ald re 
a 


waste wil give these bodies in a state of parity , but when 
comes to sphtting up yttrium into its components ordinary 
chemical separation 1s useless, and fractionation must be pushed 
to the utmost limit, many thousand operations and enormous 
waste of matenal being necessary to effect even a partial 


ion. 
therefore, after this explanatory digression, to the 
idea of heavy and light atoms, we see how well this hypothesis 
accords with the new facts here brought to light. From every 
chemical pomt of wew the stable molecular yttrium, 
behaves as an element. Excessive and systematic fractionation 


the atoms of ytrrium ype several groups, Sad certainly different 
ra, and presuma crent atomic weights, 
behave alike from the usual chemical 


g, 


the compound spectrum of the element. And as this 
with one element, it ts probably ao in a greater or less 
all. Hence the atoms of this element differ 
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scientific imagination to proceed a step or two further ia the) 
order of elemental evolution. In the maa aaee carve may be: 
e di 


seen the action of two forces, one acting in the direction of the 
vertical line, and the other pulsating backwards and forwards 
like a pendulum. Assume the vertical line to represent tempara- 
ture slowly snking through an namber of 

from the dissociation point of the first-formed element dowa to 
the dissociation point of those last sbown on the stale, ‘Byt 
what form of energy is represented by the oucillating Ung 
Swi tad oe eS a 

distant from a neutral centre ; the ial. yroaiigio 

atomicity of one, two, three, four degrees a 

distance from the centre 1s one, two, three, or foar 
from, the neutral 
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with the creation of atoms all those attribute. 
we form the means of discrimmating one 
leet from.enother start into existence fully endowed 







laiulim begins its swing from the electro positive side , 
pant to hydrogen in simplicity of atomic weight, 1s now 
had-¢ then glucinem, boron, and carbon. Definite quantities 
lestricity are bestowed on each element at the moment of 
hy OR these quantities its atomicity depends,! and the types 
vansitomic, diatomic, triatomic, and tetratomic elements ar 
a: ‘The electro-negative part of the swing now commences , 
ogen' appears, and notice how curiously position governs the 
wvdeminant atomicity Nitrogen occupies the position below 
att, & trintomic element, therefore nitrogen 1s triatomic = But 
en also follows carbon, a tetratomic body, and occupies 
hh position counting from the place of origin , how beauti- 
) these opposing tendencies are harmonised by the endow- 
it of nitrogen with at least a double atomicity, and making 
tom capable of acting as tri- and pentatomic, With oxygen 
and hexatomic) and fluorine (mon: and heptatomic) the same 
holda, and one half-oscillation of the pendulum is completed 
lin ing the neutral line the electro-positive elements, 
uth (monatomic), magnesium (diatomic), aluminium = (tu- 
nic), and sritcon (tetratomic) are successively formed, aul 
first complete oscillation of the pendulum 1s finished by t se 
bof the electro-negative elements phosphorus, sulphur, and 
ine ; these three —hkhe the corresponding clements formed 
he opposite homeward swing—having each at least a double 
mucity depending on position. 
et us pause at the end of the first complete vibration and 
mine the result We have already formed the elements ot 
er, ammoma, carbomc acid, the atmosphere, |lant and 
nal life, phosphorus forthe brain, salt for the sea, clay for the 
dearth, two alhkahes, an alkaline earth, an earth, together with 
r carbonates, borates, nitrates, fluorides, chlorides, sulphates, 
sphates, and silicates, sufficient for a world and inhabitants 
ko very different from what we enjoy at the preseat day. 
e the human mhabrtants would have to live m astate of more 
1 Arcadian simphetty, and the absence of calcic phosphite 
id be awkward as far as bone is concerned But what a 
py world it would be! No silver or gold coinage, no non 
machinery, no platinum for chemists, no copper we for 
graphy, no zinc for batteries, no mercury for pumps, and, 
$ no rare earths to be separated. 
he pendulum does not, however, stop at the end of th first 
plete vibration ; it crosses the neutral point, and now the 
28 at work are in the same position as they were at the be- 
ling, Had everything been as it was at first the next ele- 
t again would have been lithium, and the orginal cycle 
id have recurred, repeating for ever the same elements. 
the conditions are not quite the same ; the form of cnergy 
esented by the vertical line has declined a lutle—the tem- 
fure has sunk—and not hthium, but the one next allied to it 
he series comes into car RSET gor ity which may he 
rded as the lineal descendant of Iithium, with the same 
tendencies, but with less molecular mobility and 
er atomic weight. 
has we rapidly along the to-and-fro curve, and im nearly 
y, case the same law is seen to hold good) = The last element 
ie first complete vibration is chlorine. In the corresponding 
eis the second vibration we do not have an exact repetition 
¢, but the very similar body bromine ; and when for a 
¢ the position recurs we see iodine. I need not 


fae-reaching evo 

races | ng evolutionary scheme it could not come to 

thet the potential elements would all be equal to one 
, Sore would be unable to resist the slightest disturb- 

ertetable equilibrium in which they took their rise ; 

Wowid endure longer, but would ultimately break down 

and pressure varied. Many, degrees of stability 


Hasse aensants us wth & single defaite tity of 

wh ebemical bond which is ruptured wishin an. sloctrol Silgen a ass etait 
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would be here represented , not all the chemical elements are 

ually stable, and if we look with scrutinusing eyes we shall 
still see our old friend the missing link, coarse enough to be' 
detected by ordinary chemical processes, associated in the groups 
containing such elements as iron, nickel, and cobalt ; palladium, 
ruthenium, and rhodium; iridium, osmium, and platinum. 
Whilst in their more subtile form these missing links present 
themselves as representatives of the differences which I have 
detected and described between the atoms of the same chemical 
element. 

Dr Carnelley has pointed out that ‘‘ those elements belonging 
to the even sertes of Mendeleeff’s classification are always para- 
mgnetic, whereas the elements belonging to the odd series are 
aluays diamagnetic.” On this curve the even series to the left, 
as far as can be ascertained, are paramagnetic, and, mth a few 
exceptions, all to the night are diamagnetic. The very powerfal 
magnetic metals, iron, nickel, cobalt, and manganese, occur 
close together on the proper side. The mnterperiodic groups, of 
which pailadium and platmum are examples, are said to 
feebly magnetic, and, if so, they form the exceptions. Oxygen, 
phich weight for weight 1s more magnetic than iron, comes 
the beginning of the curve, while the powerfully diamagnetic 
metals, bismuth and thalhum, are at the opposite end of the 
curve, 

On the odd, or diamagnetic, half of the swing the energy 
appears to have considerable regularity, whilst it is very irregalar 
on the opposite side of the curve. Thus, between the extreme 
odd elements, silicon (28), germamum (73), tin (118), the misa- 
ing element (163), and lead (208), there 1s a difference of exac 
45 units, conferring remarkable symmetry on one half of the 
curve The differences on the even side are 36, 42, 51, 39, and 
533 (giving the missing element between cerium and thorium an 
atomic weight of 180); these at first sight appear conformable 
to no law, but they become of great interest when 1t 15 seen that 
the mean difference of these figures 1s almost exactly the same 
as that on the other side of the curve—viz. 44 2 

This uniformity of difference—actual on the one side and 
average on the other—brings out the important inference that, 
whilst oa the odd side there has been little or no variation 
the vertical force, minor irregularities have been the rule on the 
| even side. Thal 1s to say, the fall of temperature has been very 

uniform on the odd stde—where every element formed during 
this half of the vibration 1s the representative of a strongly- 
marked group—sodium, magnesium, alummium, silicram, - 
phorus, sulphur, and chforine ; whilst on the even side of the 
swing the temperature has sunk with considerable fluctuations, 
which have prevented the formation here of any well-marked 
groups of elements, with the exception of those of which lithiam 
and glucinam are the types 

If we can thus trace irregularities in the fall of temperature, 
ean we also detect any variation in the force represented by 
the pendulous movement? I have assumed that this represents 
chemucal ene In the early-formed elements we have those 
™m which chemical energy 1s at its maximum mitensity, while, as 
we descend, affinities for oxy are getting less and the 
chemism is becoming more and more sluggish. Part may be 
due to the lower temperature of generation not permitti 
molecular mobility in the elements, but there can be little doubt 
that the chemism-forming energy, like the fires of the cosmrical 
furnace, is itself dying out, I have endeavoured to represent 
this gradual fading out by a diminution of amplitude, the cures‘ 
being traced from a photographic record of the diminuties of 


the arc of vibration of & body sw: in a resisting mediam. * 
When we look on a curve of this . 


: kind there is a tendency 
ask, What is there above and below that portion which is seen 
At the lower end of oar curve what is there to be noted’? ‘We 
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see a great between barium (137) and itidiu Pet, 

which it seems likely will be filled oo the so-called Reif 
ments, Judging from my own researches, it is probable thig’ 

many of these earthy elements will be found included in ofp i’ 
more interperiodic groups, whilst the lugher members of thes 
calcium, the potassium, the chlorine, and the stiphor gtdiuay”” 
together with the elenients between asifver seut ‘validate 
an  indinut: and thallium, xatinony stat ‘Bien eee: 
atill to be divtivered. We mow come te kn 'onslatat thie * 
desert of *Plathieen, welds cearcery, ET ae rs 
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be referred with much probability to the particular way in which 
our earth devel mto a member of our solar system. If this 
be so it be that on our earth only these blanks occur, and 
rot gen throughout the universe. 
What comes after uranmum? I should consider that there is 
latle prospect of the existence of an element much lower than 
Look at the vertical line of temperature slowly sinking 
from the upper to the lower part of the curve ; the figures repre 
senting the scale of atomic bbe may be also snpsosel tc 
represent, inversely, the scale of a gigantic pyrometer dipping 
into the cauldron where suns and worlds are in of forma- 
tron. Our thermometer shows us that the heat has been sinking 
predually, and, pars Passu, the elements formed have increased 
density and atomic weight. This cannot go on for an in- 
defimte extent. Below the uranium point the temperature ma 
be so reduced that some of the earlier formed elements whic’ 
have the strongest affinities are able to enter into combination 
themselves, and the result of the next fall in temperature 
will then be—:stead of elements lower in the scale than uramum 
~—the combination of oxygen with hydrogen, and the formation 
of those known compounds the dissociation of which 1s not beyond 
the powers of our terrestrial sources of heat 
Let us now turn to the upper portion of the scheme With 
bydrogen of atomic weight = 1, there 1s little room for other 
ents, save eine or hypothetical helum. But what if we 
get ‘through the looking-glass,” and cross the zero-line im search 
of new princaiples—what shall we find the other side of zero? 
Dr. Carnelley asks for an element of negative atomic weight ; 
here is ample room and verge enough for a shadow series of such 
unsubstantiahities. Helmholtz says that electricity is probably 
as atomic as matter .} 1s electricity one of the negative elements, 
and the laminiferous ether another? Matter, as we now hnow 
it, does not here exist; the forms of energy which are apparent 
in the motions of matter are as yet only latent possibilities, A 
substance of negative weight 1s not inconceivable.?_ But can we 
form a clear conception of a body which co.nbines with other 
bodies in proportions expressible by negative quantities ? 


A geneas of the elements such as 1s here sketched out would 
not be confined to our little solar system, but would probably 
follow the same gers) sequence of events in every centre of 


now visible as a star. 
the birth of atoms to gravitate towards one another, 


no re could be exercised , but at the outskirts of the fire- 
mist sphere, withioa which all 1s profyfe—at the shell on which 
the tremendous forces involved in the birth of a chemical element 
exert fail sway—the fierce heat would be accompanied by grav:- 
tation sufficient to keep the n-wly-born elements from flying off 
into space. As temperature increases expansion and molecular 
motion increase, m lecules tend to fly asunder, and their chemi- 
cal affinities become deadened , but the enormous pressure of | 
the gravitation of the mass of atomic matter out-ide what [ 
wy Gerd brevity call the birth-shell would counteract this action 
Beyond this birth-shell would be a space in which no chemical 
action could take place, owing to the temperature there berg 
above what is called the dissociation peat for compounds. In 
this space the hon and the lamb would le down together ; phos 
phorus and oxygen would mix without union, hydrogen and 
chlorine would no tendency to closer ds; and even 


fluorine, that energetic gas which chemists have only isolated 
within ‘the last month or two, would fiust about free and 





uncombined. 

Outside this space of free atomic matter would be another 
shell, in which the formed chemical elements would have cooled 
down to the combination-point, and the sequence of events so 
grephically described by Mr, Maitieu Williams in ‘‘ The Fuel of 
Sun” would now take place, culminating in the solid earth 


and the commencement of geological time. 


And aow I must draw to a close, having exhausted not indeed 
ject, but the time ie happen y occupy. We have 
at the difficulty of defining an clement ; we have noticed 
we accept the hypothesis that the elementary substances are com- 
Peeper aged 

"Eran only connie that ther are ign f bean shout os na 

2 and 

Serdalaia, Mai ie asks a 


x Atay, * Taraday's 






too the revolt of many leading physicists and chewilets 
the ordinary acceptation of theterm element. Weave we 
the improbabilty of their eternal self-existence, of their orgie 
tion by chance. As a remai alternative we have suggdetat 
their origin by a process of evolution like that of the ; 
bodies according to Laplace, and the plants and animals f 
globe according to Lamarck, Darwin, and Wallace, 

general array of the elements, as known to us, we ke 
seen a striking approxtmation to that of the et; 
In lack of direct evidence of the d of on, 
element, we have sought and found madtrect evidence. e 
have taken into consideration the light thrown on this gab 
ject by Prout’s law, and by the researches of Mr, Lookyer in 
solar spectroscopy. We have reviewed the very importeit, 
evidence drawn from the distnbution and collocation of ‘the: 
elements in the crust of our earth, We have studied Dr. 
Carnelley's weighty argument in favour of the compound natate: 
of the so-called elements from their analogy to she com, 
radicals We have next glanced at the view of the 

the elements; and, lastly, we have reviewed a2 scheme of their 
origin suggested by Prof. Reynolds’s method of illostrating the 
pertodic classification. 

Summing up all the above considerations we cannot, indeed, 
venture to assert positively that our so called elements have been 
evolved from one primordial matter ; but we may contend. that 
the balance of evidence, I think, fatrly weighs in favour of this 


speculation. 
aestion which I have striven to 


This, then, ts the intricate 
unfold before you, a question that I especially commend to the 


young generation of chemists, not only as the most interesting, 
tthe most profoundly important, 1n the entire compass of qur 
science, 

I say deliberately and advisedly the most snteresting. The 
doctrine of evolution, as you well know, has thrown « new light 
upon and given a new impetus to every department of biology, 
leading us, may we not hope, to anticipate a co 
wakening light in the domain of chemustry ? 

I would ask investigators not necessarily either to accept or to 
‘eject the hypothesis of cemical evolution, but to treat it as a 
provisional hypothesis ; to keep it in view in their researches, 


© inquire how far it lends itself to the es rage of the 
dhenomena observed, and to test experimen ly every line of 
honght which pomts in thisdirection Of the difficulties of this 

tion none can be more fully aware than myself. I sin- 


investi 
~ereiy hope that this my imperfect attempt may lead some minds 
o enter upon the study of this fundamental chemical question, 
ind to examine closely and in detail what J, as if amidst the 
louds and musts of a far distance, have striven to point out. 


) 


NOTES 

A Reurar’s telegram dated Grenada, August 29, states that 
during the solar eclipse of that morning good photometric obser- 
vations were made by Prof. Thorpe. The light during the 
middle of totality was less than from the full moon. We 
learn from later telegrams dated Grenada, August 31, that th¢ 
eclipse of the sun has been well observed by the British Agtro- 
nomical Expedition, and that 1n the observations taken it was 
noticed that the corona extended nearly two diameters from the 
sun, and exhibited a feathery stracture at the poles, Goad 
photographs have been obtained of the coronal spectrum iw the 
blue end. The spectrum was similar to that of the eeligae. of 
1883, observed on the Caroline Islands. : 


Tue celebrations connected with the Chevrenl centenary took 
place in Paris on Tuesday last. The first demonstration ‘érss 
that of the National Society of Agriculture, to which 'M. 
Chevreul was elected tember forty-six years ago, and of witch 


he is elected President every alternate year. A . 
medal was struck by the same Society. At three #ielock 


M. Chevreul received the congratulations of the monsbeip iif the 

Academy of Sciences. ee et eee : 

the unveiling of the statue of M., in the hal OF 4 
hung’ 





Musewm at the Jatin des Plantes: The wally ot 
| which ie of vest imanslons, were Siang “| 
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. ith Gobelins tapestry and flowers. Spaces were 
har Senators, Deputies, members of the Diplomatic 
a “ead: other distinguished persons, M Goblet, Minister 
€,Bpuse Instruction, sat on M Chevreul’s right, and M. 
Hoque’ on his left. M, Frémy, the Director of the Museum, 
ddressing' M. Chevreul, said that the professors of the Mu-eum, 
nticipeting the future, had presented to him this statue He 
hen referred to the work of M. Chevreul in various branches of 
pienoe; mainly in chemistry, and the results of his discoveries 

s indastry. M. Zeller, President of the five Academies, M. 
rdek, representing the three Academies of Science of Scandi- 
yian countries, M., Boscha, delegate of the Agricultural Society 
Moscew, and the Italian Ambassador, also offered their con- 
ratalations to the venerable stvant. The last speaker was 
yo Minister of Public Instruction, who spoke, on behalf of the 
tate, of the many ties which connected the great professor and 
hemist with the Ministry of Public Instruction ‘‘ The century 
hich precedes our time,” said M. Goblet, ‘‘ belonged above all 

fi science, What gave it 1s true character was the recent nse 
Swf aclentific research, pursuing in the study of Nature the means 
Saf extending the domain of human power Amongst the various 
: ches of science, that to which M. Chevreul devoted him- 
‘saelf—chemistry—is certainly one of the most fruitful, and one 
af those which owes mo-t to French genius Thanks to great 
chemists and to M Chevreul, France marches in the 
, ost rank of the nations which modern science guides” A 
‘Manquet was given in the evening at the H6‘el de Ville Several 
"Ministers of State were present The toast of M Chevreul’s 
; was proposed by M Floquet, and supported by the 
‘@@inister of Public Instruction The festival which fullowed 
4ifas very brilliant, ending with a torchlight procession, 1n which 
ve, 2 squadrons of cutrassiers and a considerable body of infantry 
igith several bands took part 


ES 


Cac? 


from the Hotel de Ville through the principal streets 
fd boulevards to the Place de la République The streets 
bh which the procession passed were thronged with dense 

: of spectators 


L On the 28th ult His Excellency Tcheou Meou-Ki, Director of 
Chinese Mission of Public Instruction, paid a visit, with the 
ndarins attached to his person, to M. Chevreul at his house 
¢ handed to the illustrious chemist a Chinese document ex- 
y in old characters every wish for his happiness and long 
It appears that there is living at this moment in China a 
¢ savant who at the age of 100 years has just passed his 
ations and been admitted a member of the Ighest 
my of the mandarins, The interpreter explained to M. 
real that his Chinese visitors considered the fact that two 
és a hundred years of age were living, 
e other in Chino, was a hink connecting the learning of the 
- countries, When the Chinese Mission hed retired, M 
ryreul received a deputation of the inhabitants of the Rue 
", who presented him with a bouquet. 


last number of La Mature contains a biographical 
igh, pagers portraits, of M. Chevreul, from which 
“ase that was born at Angers on Angnst 31, 
father being « physician and surgeon. It is 

that the father reached thesage of ninety-one, 
: the mother died aged ninety-three. M. Chevreul a3 
witnessed sonre of the scenes of the conflict in La 


time should be allowed for the Committee to secertain that 
periments on animals conducted on behalf of the Comunlsiee: 


ey 


in every branch of science. Fourcroy, the Professor of Chee 
mistry at the College of France, was engaged in improving 
higher education, and left the work of his Chair largely to his 
demonstrator, Vauquelin, of whom Dumas said that he was 
wholly a chemist, a chemist every day of his life, and during the 
whole of each day. Chevreul entered under this teacher, and 
soon distinguished himself so much that he was allowed to take 
charge of the laboratory when twenty years of age. At the 
same time he taught at the Collége Charlemagne; four years 
later he was appomted Demonstrator to the Museam, and at thirty - 
was appointed special Professor of Chemustry in charge of the 
dyeing department at the Gobelins. One of his earliest dis- 
coveries was that of margarine, oleine, and stearine 1n oils and 
fats The last of these farnishes stearic acid, and thus an important 
industry luke that in stearic candles was founded. His studies 
in fatty bodies, and his theory of saponification (1823) have not 
only created new industries, but they opened immense horizons 
in orgamc chemistry. Between 1828 and 1864 he studied 
colours, and from time to time published memoirs on 
the progress of his work. In 1826 he took his seat 
in the Academy of Sciences, and in 1830 he was ap- 
pointed Director of the Museum of Natural History His 
life now 1s spent between this institution, the Gobelins, and the, 
Institute of France He never fails to attend the Monday 
meetings of the Academy of Sciences ‘Ihe number of his 
papers, memoirs, &c , 1s very great Amongst them 1s one 
written in £832, on the divining-rod, and another in 1853, in 
which he dissipated the mystery surrounding table-turming and 
similar manifestations, M. Chevreul remained in Paris during 
the siege of 1870-71, working steadily in his laboratory. It 
was soon after this that an expression in a letter he wrote to a 


, friend led to the honourable ttle of ‘‘ Doyen des étudsants de 
Various Soctettes, all the mem | France” being affixed to his nam2 
s carrying Chinese lanterns, also joined the procession, which | large fortune, he still carries on his work at the institutions with 


Although he possesses a 


which he 1s connec‘ed, and prosecu.es hus experiments with a 
juvenile lightness of touch He 1s exceedingly temperate, 
drinking nothing but water or beer, but his longevity is not due 
to this, he owes it to a robust constitution and to a Iife wisely 
ordered, regular, and laborious. ‘‘ It 15,” concludes M. Tissan- 
dier, ‘‘ a great and beautiful sight presented by this centenarun, 
who, like an old oak, shelters under his shadow successive 
generations. Deaf to the sounds of this world, he has chosen 
to work alone in his laboratory, where his ever-wakeful intelli. 
gence is unceasingly attracted to the rays of eternal truth.” 


In reply to a question from Sir John Lubbock, Mr. Ritchie, 
the President of the Local Government Board, stated last week 
that considerable progress had been made by the Committee 
appointed last session to inquire and report on the subject of M, 


one in France and ,; Pasteur's researches with reference to the prevention of hydro- 


phobia, A sub-Committee visited Paris and had several long 
interviews with M. Pa-teur, who explained to the members miast 
fully and unreservedly the whole details of his treatment. ‘The 
Committee examined a large number of the persons who had 


undergone treatment, and so far as this investigation is oon: 


cerned, the Committee were fally satisfied that M. Pasteur’s 
treatment had been effective. They hope before long to be in 
a position to report the results of their investigation to the Lagal 
Government Board, but before doing 90 they are anxious (hat 
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' have yielded the seme results as those detailed end deanmthaied: * 
EVinheannity of the town having been swept ees ie Bae to them by M, Pastors: : foe ; 
ibe, potmived bis early education at the Central School Wa regret to-annouine the daith of Dr. Himes 4, it 
. He teh, this at the age of seventeen, and editor of the Lowe, ot ‘his tesidoace, H pthlawds Perk, Late. 
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; : 0d ‘professors eminent men eho, 2a youngest | 4 


436 NATURE: Sapa 


of Willard Gibbs to 


. t the varistions of specific leat of 
mach: bodies as nitric cicuui ant tha cate eee 


the idea that such variations are due to the gradual dissociation 
of polymeric forms.—G. Lippmann, an absolute spherical 
ter. Two hollow meta! hemispheres, one fixed, the 
by a trifilar suspension, when similarly electrified, 
another, with actually proportional to the 
of the potential. ents are read optically. 
—MM. Bichat and Blondlot, on an absolute electrometer with 
continuous indication. This is an apparatus of three concentric 
prs the innermost of which is suspended from a balance 
of it 18 already known —P. Janet, on the formula of 
Me et one and its a pcperatiy to capillary. phenomena. — 
- rausch, the electro-chem: wivalent of sulv 
(abstracted from Wiedemann’s Annalen). = * 


a force 
The 
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Paris 


Academy of Sciences, August 23.—M. Fizeau in the 

.—~Elhptical elements of Brooks’s Comet ITT. 1886, by Mr 
. R. Hind. The elliptical orbit, deduced from the observations 
made = on May 25 and July , and at Algiers on June 3, 
18 as under :— 


T = 1886 June 6 §7145 Greenwich Mean Time 
229 45 580 
53 3 25 
i2 561 
‘ 37 27 10'2 
* 6st ogge 
2 
Period 6*°301 
On the measurement of very strong pressures and on the 
compressibility of fluids, by M E H Amagat For the mea- 
surement of very high pressures the author has adopted the 
principle of the manometer with differential pistons In order 
to obtain accurate results, the condition had to be realsed of 
maintaining the pistons m complete action while keeping them 
perfectly arr-tight. The reading of the volumes of compressed 
fluid was effected by the process already indicated by Prof Tait, 
of Edinburgh. Water and ether have been studied at zero and 
at the two respective temperatures of 20°and 40°C. Respecting 
the vanation with pressure, it 1s shown that the coefficient 
diminishes gradually with the increase of pressure, and this 
takes place throughout the whole scale of pressures, contrary to 
the opinion of some physicists At 3000 atmospheres the 
volume of water was reduced one-tenth, and its coefficient of 
compressibility one-half This coefficient between 2590 and 
2981 atm. was 0°0000238, and that of ether between 1623 and 
2002 atm. 0000045. The study of ether will be continued 
and pushed to 3000 atm., and in a future communication will 
be the coefficients of compressibility and of dilatation for 
several other fluids up to joooatm. A number of gases will 
then be examined with the same apparatus and within the same 
limits of —On the le of the solar spectrum, by M. 
Camille Koechlin. The solar spectrum yields only two simple 
colours, blue and yellow. The third 1s blended with yellow 
and blue te con-titute the reds on the one hand, the violet, 
oa the other, purple being red deprived of yellow or violet 
deprived of biue, or simply the without yellow or blue. 
If on the red of one be projected the blue of another spectrums 
or on the violet of the first the yellow of the second, the result 
is purple. The red or the violet may in be 
by applying to the purple the yellow or blue of a third spectrum. 
And ff these applications be made with reversed prisms, so that 
the complementary colours reci y cover each other, the 
will tat both extremties a purple region with 
Purple, being a mmple colour, will 
mixture, but only by extracting the 
yellow from a red or the blue from « violet. The solar spectrum 
contains the elements of all shades, either ss Bree or by 
with white or extinction with black, {5 the latter case 
blue preserve their tint, while those on 
becom od in character. 
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nervous systems of i maracim i 
Maurice, In this Compound Aacidian, which #hounds'§ 
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pecultarities connected with the transverse eC 
Lampyris noctiiuca surviving the loss of its head, by M. Fraskete. 
This specimen, which had lost the whole of the caphal i 
was found in a perfectly healthy and norma! condition, 4 
though destitute of any buccal eae it 3 
an abundance of adipose tissue. The 
had changed its position, and contained no trace of 
matter.—On the cyclone that swept over the Galf of Aden. 
June 1885, by Admiral Cloud, As supplementary to the 
revious statement on this subject, the writer has collected 
her details from the captains of some Englizh and Dutdh 
vessels overtaken by the storm, and from Obock the 
caravan which was ex route for Shoa when the whirlpool 
by.—Remarks on Dr. W C. Gore’s memanr on the “* Projet 
of the Future,” presented to the Academy, by M. Larrey. 
the interests of humanity, which are above those of war, it is 
argued that the use of explosives should be more and more re- 
stricted, and replaced by projectiles calculated rather to wonnd ' 
than to kill the combatants. With this obyect it 18 proposed to | 
substitute for the explosive bullets now in use the so-called 
ir shai e projectiles, which are described as ‘‘the missiles of 
e future.” 
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“Report of the Entomologst C V Riley for 1883” (Washington 
‘Bulletin of the U.S Natonal Museum No hig aay 
ashington) —' Crdéologie de l’Ancienne Colombie, Rolivanencs Vi 
ouvelle-Grenade et "Bevador "by H Karsten (Prediinder, Bertin)— 
‘ P ar icveee der Meteorologischen Beobachtungen der Wet der 
Magdeburgischen Zeitung.” Jahrgang wi, 1884, by Dr 
(Magdeburg) —"' Reports on Insects injurious to Hop Plants, &c.,” No. 3 
‘* Insects injurious to Frutt Crops,” by C. Whitehead (Eyre and 
woode).—* Lectures to Kindergartners,” by E P Peabody ( and 
Co., Boston) —'' Transactions and Proceedings of the New Zealand Inati- 
tute, 1885," vol xvur, by J Hector (Wellington) —* Philp’s Pilani. 
sphere, showing the Principal Stars visible for every Hour tn the Year”’ 
( )}—'* Catalogue of the Blasto:dea in the Gevlogical Department of 
the Brituh Museum (Natural History),” by R. Etheridge, Jun, and P. H 
Carpenter (London).—"‘ Choice and Chance,” 4th edition, by W A. Whit- 
worth (Bell and Son). 





CONTENTS PAGE 


Chemical Physics. By Prof Henry E. Armstrong, : 
FR.S.. ...--. 405 
Our Book Shelf :— 
Hartmann’s ‘‘Madagaskar, und die Inseln Seychellen, 
Aldabra, Komoren, und Maskarenen” . .. ~~ 406 
Letters to the Editor :— 
Ph gs“ Selection and the Ongin of Species.— 
sof Francis Darwin, F.R.S. , Dr. George J. 


Romanes, F.R.S. e . e « ¢ 
Earth-Currents and Aurora.—-Prof W. F. 


Chlamydomyxa in the Engadine.—Prof. B. Ray 
Lankester, F R.S , _ eter eee ae i 
The British Association :— 


Inaugural Address Sir J. William Dawson, 
C.M.G., M.A, LL.D,, F.RS., F.G 8., 
cipal and Vice-Chancellor of McGill University, 


Opening Address by Prof. G. H. Darwin, M.A., 


LL.D., F.R.8., F.R.A.S. President of the 
Section e > & ° e e « e . ° e * “ ? « - 
Section B—Chemical Science—Opemag Address ° 
William Crookes, F.R.8., V.P.C.@., Setaent 
of the Section. (Aisstrated). 2 66 0 eo : 





Notes... +++ + @e revere eevee 
Our Astronomical = 
Notes on Variable Stare. , ee ee 
The Olecrvaory of ValeGellloge « ee 
alaGollege. oc 
Astronomical Phenomena for the ‘Webk 
Geptember 5-1! Pa et ee ee ee en « 
Serule. » @© « @ © #€ @» ¢€ #8 H 8 at a : 
and Academics . a a a a a ‘a See nt 
ae a oe : Re ve ¢ ; be Ay lig oi. 
t ae ree sol 





’ 


~ _AEHURSDAY, SEPTEMBER 9, 1886 


Av Ft 


little time for the party to establish itself, it has Geen 
considered desirable to leave the southern observers. -gi- 
disturbed as long as possible. The Governor and: Mi.” ' 
Lockyer will proceed in her to Carnacou to inspect ‘the 
station there, while the hut and instruments are being 
erected at Green Island. The last week has been spent 
here in erecting and dismounting the instruments and 
overhauling everything, so that no time will be lost at 
the station itself. 

There are photographic difficulties ahead. with the 
ordinary plates brought out here, the film simply disap- 
pears in the developer in consequence of the usual tem- 
perature of the water, about 80°. The Germans and 
Americans are now supplying plates here which stand 
this temperature easily, but they do not seem to be known 
in England. It looks very much as if :t will be safer to 
take some if not all of the photographs obtayned—if any 
are obtained—to be developed at home. 4 

The Expedition will arnve in England on September 18. 

St. George, Grenada 
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: eh ’ PHE ECLIPSE EXPEDITION 
% FOTHING could have exceeded the magnificent 
‘manner in which the authorities of Grenada, and 

His Excellency Governor Sendall, and the com- 
‘hatiders of the ships detailed to assist the Expedition— 
Her Majesty’s ships Fantéme, Bullfrog, and Sparrow- 
Aawk—have met the wishes of, and lent assistance to, the 

xpedition. 
7 As a consequence, at this time of writing (August 20) 
all the observers, with the exception of the Chef of the 
Expedition, are at their posts, with huts and instruments 
erected, and as much skilled assistance as they can pos- 
sibly desire. The stations actually occupied so far are 
as follows :— 

(1) Carniacou. Rev S J Perry and Mr. Maunder 
This party has the Bud//rag, two officers of which will 
assist, as well as Lieut. Helby of the Sparrowhawk 


(z) Boulogne. Prof. Tacchini and Mr. Turner. Lieut. : 
Smith, of the Sparrowhawk, and a petty officer and THE ZOOLOGICAL RESULTS OF THE 


skilled artificer, assist this party. “CHALLENGER” EXPEDITION 
(3) Hog Island. Prof Thorpe The Fantéme 1s Report on the Sctentrfic Results of the Voyage of H.ML.S. 
anchored near the observing-station, and Prof Thorpe , “Challenger” dureng the Years 1873-76 under the Com- 
will have the assistance of the officers mand of Capt G.S. Nares,R N,F R.S.,and Capt, F. T. 
(4) Prickly Point. Capt. Darwin and Dr. Schuster Thomson, R N. Prepared under the Superintendence of 
One or two officers of the Fantéme,and Capt. Maling, the ; the late Sir C. Wyville Thomson, F.R.S , &c,, and now 
Colonial Secretary, assist this party of John Murray, one of the Naturalists of the Expe- 
The fifth station, to be eventually occupied by Mr ; dition. Zoology—Vol. XIV. By Prof. W. A. Herd- 
Lockyer, 1s at Green Island, at the north-east corner man, and Hyalmar Théel. (Published by Order of Her 
of Grenada Capt Oldham, of the Sparrowhawk, Mr | Majesty's Government, 1886 ) 
Beresford (the Clerk of the Council}, the Chicf of the | A EEE XIV. of the Zoological Series of these Re- 
Police, Mr Wnght, and Dr. Boyd will assist him ports contains Parts 38 and 39. Part 38 forms 
The parties at Boulogne, Prickly Pomt, and Green , the second part of Prof. W. A. Herdman’s Report on the 
Island occupy houses which have been placed at the , Tunicata collected by the Expedition. It will be remem- 
disposal of the Expedition by Col Duncan, Mr Chad- bered that the first part was published in 1882, and that 
wick (the Treasurer of the Island), and Mr. Belton j it treated of the Simple Ascidians The Compou.d 
respectively , nothing can exceed the kindness which the | Ascidians are described in the present Report, and the 
Expedition has received, and the assistance rendered has | free-swimming or pelagic forms will form a third and 
been so effectual, that so far everything has gone without | concluding Report. The Compound Ascidians have 
@ hitch. The labours of the Governor in the cause of the } alwys been regarded by biologists as a most difficult 
Expedition have been unceasing ; he planned a hut and | group to describe The impossibility of finding good 
sent a model to Barbados, and when it was approved (by | diagnostic characters in external markings or general con- 
telegraph) he had four ready awaiting the arrival of the tour compels the investigator to search for such in minute 
parties, which were thus enabled to proceed at once to | internal structure—a labonous proceeding, and one that 
their stations. up to this had had no practical illustration. The large col- 
The weather chances are doubtful, but certainly they | lection of Compound Ascidians made during the Expedition 
have improved since the arrival of the Expedition. The | represented 102 species or well-marked varieties, and 
observations of the local cloud conditions have been so | these are arranged in twenty-five genera. Enghty-eight 
continuous lately, not only by the observers themselves, | of the species and ten of the genera are descnbed here 
but by many at the request of the Governor before the | for the first trme, and two new families have been esta- 
atrival of the Expedition, that there 1s no question that | blished 
the stations are occupied, and it is a matter of The families and genera seem to be uniformly distributed, 
Beneral satisfaction that Carnacou has been added to the | but they are more numerously represented in the southern 
Hine of stations. The local idea & that the hurricane | than in the northern hemisphere ; indeed, the Compound 
which passed over St. Vincent—and so nearly over | Ascidians, like the Simple Ascidians, attain their greatest 
baa Monday has cleared the air, as it has | numerical development in the southern temperate zone. 
been nbliced that spells of fine weather generally follow } The sed agra appesr to be cteaney the mate 
Rherh, oe hemisphere, having there a very Tange. 
Ee Falthing comes in on Sunday to convey the Green | Distomidse ere well represented m both hemispheres... 
Wich retpatty th their vention ; akhough this will leave very The Polyclinide almost exclusively belong to the. 7 
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hemisphere. The Diplosomidz are from tropical 

segs. The family of the Coslocormide: is only known 

“fet tie southern hemisphere. In the Didemnids the 

. genera are well represented in both hemispheres, while in 

that of the Polystyelide the southern and northern forms 
belong to different genera 

The Compound Ascidians are not deep-seaforms. While 
between shore-mark and a depth of 50 fathoms oyer 60 
species and varieties were found, but 12 species were 
met with at depths between 100 and 250 fathoms; 4 
species extended to a depth of 500; 7 species to a depth 
of 1000 fathoms ; and one strange form, Pharyngodsclyon 
miratile, was found at a depth of 1609 fathoms. While 
as a matter of course the shallow-water forms have been 
better known from being so much more easily collected than 
the deep-sea species, still Prof. Herdman seems amply 
justified mn his conclusions that the Compound Ascidians 
are essentially “a shallow-water group, that they are 
abundant around coasts in a few fathoms of water, and 
that they rapidly decreise in numbers as greater and 
greater depths are reached ” 

As to the phylogeny of the group, the author has come 
to the conclusion that the Compound Ascidians are poly- 
phyletic in origin, being made up of several branche; 
which at differing pends have ansen from the Simple 
forms. 

As introductory to the de.cription of new genera and 
species, we find a very complete and most instructive 
chapter devoted to the history, bibliography, and anatomy 
of the group. The general anatomical details are illus- 
trated by some excellent woodcuts The details of the 
anatomy of the various species are given in curmection with 
their description, and are largely illustrated on the forty- 
nine plates drawn by Prof. Herdman which accompany 
the memoir. The investigation of the Ascidians, despite 
the existence of some few bnlhant memoirs, is now for 
the first tme done justice to ; and, while we congratulate 
the author on his excellent work, we recognise in it not 
only an elaborate Report, but in addition a monograph of 
a, to this, very imperfectly known group. 

Part 39 1s a Report on the Holothuroidez, by Hyalmar 
Théel, Part 2. In the second portion of this Report on 
these soft-bodied Echinoderms, Théel has not rested 
satisfied with giving a description only of the new forms 
of the groups Apoda and Pedata, which were brought 
home by the Expedition, but he has added a series of 
short accounts of all the forms known, even quoting the 
doubtful or little-known forms Thus we have in this 
report also a veritable monograph of another most inter- 
esting group. Although unable to say much as to the 
bathymetneal distribution of these forms, still the Cha/- 
lenger dredgings have added many facts to our previous 
knowledge. Up to 1872 very few forms were known from 
depths exceeding 100 fathoms, and scarcely one from 
below 200 fathoms. Now we know ¢ fa number of forms 
met with at a depth of 500 fathoms, and these are gené- 
rally distinct from shallow-water forms though belonging 
to the same genera. Several species have a vast bathy- 
metrical distribution, some individuals still living near the 
shore, while others have descended without any notable 
' henge to depths of from 5 to 7oo fathoms. Some few 
‘péleng to genera that have no representatives in depths 


‘ py te at 
farms we find Cucumaria Se om 
1500 to 2223 fathoms ; Synapte abyssorum, ut or 
2350 fathoms; Pseudostichopus viliosus, at a depth of 
1375 to 2200 fathoms; and the deepest-living of afl the 
forms, Holothuria thomsont, ata depth of from 187% to 
2900 fathoms. Some fifty-three new species or strohgty- 
marked varieties are described and figured. A valuable 
bibhography is annexed Many imperfectly-desctibed 
species have been re-described from fresh specinéens, 
thus rendering this Report of immense value to the 
working zoologist. 





OUR BOOK SHELF 


Miscellaneous Papers relating to Indo-China 2 Vols, 
Dboee Oriental Series. (London: Trubner and 
Co,! 


In Onental matters, more than in any other branch of 
investigation, the student 1s beset at every step by the 
difficulty of knowing what has been done already, for, 
besides books and papers published in London and other 
European capitals (which are accessible enough), there 
are those puphees in the East itself by numerous Socie- 
ties as well as private individuals. In addition, many of 
the Journals and Proceedings of Societies to which the 
student would desire to refer are long since out of print, 
and many of them fetch a very ngh price indeed. Such 
are the Chinese RKeposttory, ti.e Ureental Repertory, 
Logan’s Journal of the Indian Archipelago, and many 
others that could be named. In London these can be 
consulted at the British Museum, at the hbraries of the 
India ¢ ffice and the Royal Asiatic Society, and perhaps 
elsewhere , but this 1s of little service to the student 
elsewhere in the British Islands, and still less to 
one who 1s working in the very field itself, im the 
Malay Peninsula, Java, Borneo, Bangkok, or China. 
Occasionally, an enterprising Society or publisher may 
republish some of these old papers, but this 1s not often 
done, for the number of immediate buyers 1s necessartly 
small, and the return therefore slow and doubtful. ; 
Recent events in various parts of Further India, in- 
cluding in this term that part of Asta west of Burmah and 
south of China, bave attracted the public mind to these 
regions. Accordingly, the Straits Branch of the al 
Asiatic Society, which has its seat at Singapore, deci 
to publish a first instalment of papers relating to Indo- 
China, but mainly to the Malay Archipelago, scattered 
about in various periodicals now beyond the reach of 
most students, and out of the question for those who are 
unable to consult large hbraries. <A selection of 
was made by officers of the Society in Singapore; these 
were carefully edited by Dr. Rost, the Librarian of the 
India Office, and the work was fortunate in being placed 
in Messrs. Trubner’s Oriental Series—a series of works 
which, whether we regard individual excellence or the 
range of Oriental knowledge which st embraces, . 
unrivalled in the world, for in every direction it forme 
high-water mark of European study of the East. Thepre- 
sent volumes include selections from the paper 
in Dalrymple’s Oriental Repertory, the old Astatte Re- 


searches, and the Journal of the Asiatic Society of } 
It may be ea that the Society will feel able and g 
tocontinue the issue of similar selecttons from other sources. 
The papers commefice about 1808, and the Jatest are 
dated about 1860, and weed embrace almost every t 


Some of the, f 
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Ni Gum ying uf Penang, the caoutchour vine of Sumatra 
sist ‘coctits Br the Malay Penmsula. In_philology and 
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sthnolog’ peace hag on traces of the Hindulanguage 
‘gitiongst Malays (by Marsden); Dr. Leyden’s famous 
gaper on the languages and hterature of the Indo-Chinese 
natives, the alphabets of the Philippine Islands, &c. 
are several papers on geology and natural history. 

Two of the latter are catalogues of the Mammalha and 
weptiles inhabiting the Malay Peninsula, by Dr. Cantor ; 
while a third is a catalogue of the botanical collection 
‘brought home by the same naturalist in 1841. Another 
paper re-published has a peculiar interest, jn view 
“of the surveys undertaken by the French two years 
‘ago in the Krau isthmus for the purpose of cutting a 
‘anal This is a report by Capts. Fraser and Forlong on 
@ journey from the mouth of the Pakchan River to Krau, 
and thence across the isthmus to the Gulf of Siam In 
the 16th paragraph of that report they urged that the Bay 
of Bengal could be connected with the China Sea by 
cutting through the isthmus at comparatively little ex- 
pense, They enter into calculations showing how easily 
this could be done, the advantages of the route, &c 
se calculations of distance, cost, \c., are exceedingly 
borate, and show that the two officers entered tho- 

ughly into the matter. 


it will thus be seen that the volumes offer much of 
at the 
eina 


‘interest to several classes of students, and we re 
hope that the Singapore Society may shortly 
position to continue the publication of further selections 


LETTERS TO THE EDITOR 


r 
[The Editor does not hold hemself responssble for opinions exe 
Nether can he undertake to 


return, or to correspond with the wreters of, rejected manu- 


| pressed by hts correspondents. 


‘ serepts, No notice 1s taken of anonymous communiuations 


"WATGORE, * 






clined, and therefore I shall await with no ordinary interest 
statement of his reasons for thinking otherwise, Laon 
communicated through your columns or privately ta. 3 
tara to p. 380 of my paver, he will Gnd that {have oom 
turn to p. 380 of my paper, he will fin t ve 
extenso, and with its content on both sides, the passage frowh the 
‘¢ Origin of Species” which he extracts. But it does not appear 
to me that this passage furnishes any evidence that the theory 
physiological selection was ever present to the mind of the 
writer—less evidence, for instance, than there is‘from @ 
in one of his earliest writings that the theory of n 4 
tion was present to the mind of Mr. Herbert Spencer. 

GrorGe J. ROMANES 
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Geantes, Ross-shire, September 4 





Actinotrocha of the British Coaste 


I HAVE been reminded by Mr. T. Bolton, of pera ie 
that about three years ago I sent him living 5 Sane what 
Mr A G. Bourne afterwards identified as Phoronis. At the 
time I was under an impression, from h observation” of the 
arrangement of the tentacular crown, and before I had seen the 
entire animal, that I had found a new Polyzoan allied to 
Lophopus Phoronss occurs here in company with Spio sefi- 
cornts, a solitary individual or a small group of the former, in 
the midst of a colony of the latter A block of stone densely 
populated with these annelads 1s a most interesting object in a 
tank To me they have proved so interesting that I we I 
have spent more time over them than over any other 
organism. 

I take the opportunity of calling attention to what I believe 
1s an undescribed species of Perzd:mzsum that annually recurs in 
these waters The form 1s flattish, and the outlme bi-conical, 
Daring one end bifurcated, with a flagellum in the fork, and a 
central ciliary groove By degrees it loses :ts present form, and 
assumes that of a spheroid. 

I will gladly send specimens of either or all of these organ- 
isms to any naturalists who may wish to study them, if the cost 
of carriage be defrayed and the applicants not very numerous, 

Sheerness-on-Sea W. H. SHRUBSOLE 


(The Editor urgently requests correspondents to keep ther letters 
as short as possible, The pressure on hes space ts so great 
that it 1s empossible otherwrse to insure the appearance even 








A New Acrolite 


of communications containing twnteresteng and novel facts | 


Physiological Selection and the Origin of Species 


» Seino that enticisms on the theory of physiological selection 
flowing through channels other than the pages of NATURE, 
this ina volume larger than could at first have been antici- 

» 1t seems desirable that I should now permit them to 


t themselves before undertaking a further and a general 
y. Onthe present occasion, therefore, I will only ask you 


be good enough to insert the following rewarks. 


In order to put myself right with my critics, I should like 
them to remember that the paper published by the Linnean 
Society is designedly restricted to a preliminary statement of 
principles, which, it was hoped, might fulfil its avowed object 
F Soby ote. naturalists to co-operate with me in verifying 
Be theory 













e observation and riment, in the ways suggested 
Reh being the design, all deteale as to facts and yeloreices were 
feentionally omitted, and the same has to be said for all obyec- 
mons to the theory which had occurred to my own mind All 
hese things will require to be gone into with the utmost care, 
ald the course o sure inquiry eventually prove that the 
90 of Nature pronounces for the theory. Therefore, while I 
pall be thankful for all critisms, I should like my critics to 

aember that they have not as yet my whole case before them. 


M particular, I may intumate that I should not have published 
fi the outlines of my theory had I not been for the 
Ey Sbvious exceptions which are taken to it by r. Wallace 


meee current issue of the 7% eviews, 
fe am much indebted to Mr. F Darwin for his reference 
wir, Belt's anticipation of my theory, for the fact that in tts 
Wseral form this theory has independently occurred to so dis- 
dict ppeals to me as an additional pl 
the other hand 


ON May 28 last a farmer of Barntrup, a small town of the 
Principality of Lippe, i the north-west of Germany, walking in 
the afternoon, 2h 30m, on the edge of a neighbouring wood, 
suddenly heard repeated reports like those of a gua, foltowed 
shortly after by an indistinct rumbling as of thunder. ‘At the 
same time a meteorite came crashing through the leaves of a 
tree, The rumbling came from a south westerly 
temperature was warm, the sky bnght, and almost entirely 
sort 

15 18 the twelfth case of a meteoric fragment being found in 
a pnb pt a aphingied It 1s a monolith of about the size 
of a walnut, and weighs 17°3 grammes (specific weight = 3°495). 
It 1s covered with a black crust chipped eS mm clas by the 
Under this crust 1t 1s of a light gray colour and granitic sab- 
stance, dotted in places with small 3 yellow which are 
probably troilite or schretbersite. It has been latel 
to the Detmold Museum. . cms 

Bremen, Germany 





DRAPER MEMORIAL PHOTOGRAPHS OF 
STELLAR SPECTRA EXHIBITING BRIGHT 


HE spectra of ordin stars, whether examined 
T directly by the e a by means of 


q 







ye, or indirectly 

hotography, present little variety. The com; 
ew cases of deviation from the usual type are 
particularly interesting, and the occurrence of bright: dige 
in a stellar spectrum ma rian Sear rerenemany Seger 
exception to the general rule, The brightness of the‘ 


line in the spectra of y Cassiopeis and 8 Lyre wis 
noticed by Secchi. Rayet sRerwards found tte her 
faint stars in the fight of which was largely’ 
centrated in bright lines or 7 es © 
with » direct-villin priecn scizched 15'tee eyepiece cr “4 
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@guatorial telescope, resulted in the discovery by the 
ae ae of several addrtlonal ones . the same 
So : miere recently, r Copeland, during a 
* Soamey to fe Andes, has extended the list by the dis- 
wery of nae! puro = a the southern Lape 
7 ong the photographic observations which have been 
jendertaken at the Harvard College Oservatory, as a 
wnemorial to the late Prof. Henry Draper, are included a 
series of peegrepls of the spectra of all moderately 
bright stars visible m the latitude of the Observatory A 
recent photograph of the region in fae previously 
known to contain four spectra exhibiting bright lines, has 
served to b to our knowledge four other spectra of 
the same kind. One of these is that of the compara- 
» tively ht star P Cygm, mn which bright hnes, ap- 
tly due to hydrogen, are distinctly visible. This 
; n recalls the circumstances of the outburst of 
, Mghtin the star T Coronz, especially when the former 
.. Ristory of P Cygniis considered. According to Schon- 
feld, it frst attracted attention, as an apparently new star, 
in 1600, and fluctuated greatly during the seventeenth 
century, finally becoming a star of the fifth magnitude, 
So continuing to the present time. It has recently 
heen repeatedly observed at the Harvard College Ob- 
servatory with the meridian photometer, and does not 
appear to be undergoing any variation at present. 
other of the stars shown by the photograph to have 
bright lines is D M ++ 37° 3821, where the lines are un- 
jaxistakably evident, and can readily be seen by direct 
@bservation with the prism. The star has been over- , 
tooked, however, in several previous exammations of the 
xeon, which illustrates the value of photography in the | 
ection of objects of this kind 
The other two stars first shown by the photoeraph to 
have tra containing bright lines are relatively incon- 
spicuous, The following list contaims the designations 
according to the Durchmusterung, of all eight stars, the | 
first four bemg those previously known —35° 


oi ich 


the bright hnes are most disunct 
EDWARD C PICKERING 


PEAT FLOODS IN THE FALKLANDS 


HE accompanying narratives of a singular visitation 
which has befallen the town of Stanley in the Falk- 
may be of some interest to the readers of NATURE. 

the causes are so different, the effects of the 

of a peat-bog in some respects curiously simulate 

ose of a lava-flow. The papers have at different tumes 
gent to Kew from the Colonial Office It 1s partly 

the hope that their publication may lead to some prac- 
cal suggestion for dealing with the trouble that I ask for 


insertion in your columns. 
., er si W. T. THISEL TON DYER 


THe ACTING-GOVERNOR BAILEY 10 GOVERNOR 
- CALLAGHAN, C.M.G 
Stanley, Falkiand Isiands, January 1, 1879 


s €m,~I to have to to you the circum- 
stances an accident which happened early on 
San ores Fo, Nove mn of 
ak winight on Friday. 29, one Oo: 
the : was awakened by the contianged ‘barking 
if hin. dag, and thanking that 2 cow had into his 


went outside, when to hia alarm he found that 
by a black moving mass of 
fark rah and eens Soe proche at 
© five miles an hour, It not unt 7 
"Maps thas extent ofthe disaster was m ot 
a were quite shit 







NATURE: 
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; yo me ae 
had cut a way for themselyes through the » ok Tiga’ 
peat, which everywhere surrounded their d hess 
eunately ia oi “ee nea >, 

mmediately, when report reached me, | proceeded, 
to the scene of the disaster, and found the town in a WOTRE « 
state than it had been represented, all comm i 
between the east and west end of Stanley being en 
cut off, except by boats. At this time there was no pef- 
ceptible movement in the mass of peat which cqvered the 
ground in confused heaps, except in Philomel Street and 
the drain on the east side—where J perceived the liquid 
peat moving down at a very slow rate To get rid of this 
as quickly as possible, I found it advisable to turn all the 
water that could be damned up, and sluice the peat 
whilst in a hquid state, and by this means I eventually 
cleared Philomel Street. On following up the course 
which the shp had taken, the hill presented a curious 
appearance From the peat bank, down to the brow of 
the hill, a distance of about 250 yards, the surface-peat 
lay in confused heaps direct from the opening of the bog. 
The moving power (whether water or liquid peat it it 
impossible to say) travelled over the ground faster thai 
the heavier bodies, which were left standing 3 to 4 fee 
above the level of the giound 

Proceeding to the top of the bog, | found a depressioi 
e\tending over 9 to Jo acres of ground, the edge 
cracking and filling up with water, and threatenin; 
another accident. I at once saw the necessity of callin; 
upon the inhabitants to assist me in cutting a trench a 
the back of the hill, so as to draw off this accumulatio: 


' of water, which seemed hkely to float the loose.peat lef 


in the depresston down into the settlement 1 an 
glad to say that this call was heartily responded to by 
every man in the settlement, the gentlemen finding suk 
stitutes to take their places 

All worked for eight days in the cold and the rain, bu 
nevertheless they were unsuccessful im carrying th, 
trench through the bank into the bottom of the shp 
owing to the soft peat welling up from the bottom ani 
filling the trench again Seeing that the exertions wer 
of little avail in the present state of the bog, 1 du 
not press the settlers to continue the work that was,s: 
disheartemng in its results, and as I now felt satisfi¢c 
from the great quantity of water that had been draine 
off, and the cutting being at a level, that this would pre 
vent any further accumulation of water taking place } 
the ship, as there was no immediate danger of anothe 
accident taking place, the work was stopped, and I put 
hshed the inclosed notice. ; 

With your Excellency’s permission I will, in the cours 
of a few weeks, prepare sections of the bog and th 
settlement, showing a Ned of dramage which will, I hop 
prevent a similar accident happening again.—I have, &¢ 
Signed ARTHUR BAILEY 


(Sign 
His Excellency Governor Callaghan, C M.G. 
LIEUT..GOVERNOR BARKLY TO EARL GRANVILLE 


Government House, Stanity, Falkland fslands, 
June 3, 1886 


My Lorp,—1 regret to have to report that a slip of th 
peat-bog at the back of the town of Stanley, similar i 
that which occurred mm November 1878, but about 2¢ 
the westward of the scene of that ted 
“might. A stream of half-liquid peat, over f¢ 
yards im width and g or § 

Shrugs the town into the harbour, blocking 3 
houses in its 
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streets, wrecking one or two s path, sed. 
rounding others so aa completely to imprison the 

ants. Fortunately, as the was wot and stucmiy 
almost 2¢ was within doors, and the few wha were 
in the houses time. One ie 
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as part 
1), Fhe people 


this shorning, and it is feared he may also have 
‘purt of Ins house is almost filled with peat. 

of Stanley, as on the former occasion, 

t energy and resource in deahng with the 

,and before [ myself reached the spot barriers 

erected and lanterns placed to keep the public 

from dangerous spots, whilst all those who had been 

dviven from their homes had been accommodated by their 

n urs, 

) This morning bodies of volunteers were early at 
work, clearing the streets, so far as it was safe to do so 
without nsk of disturbing the superincumbent mass of 

t and setting it in motion again, and draining the 
water from it as far as was practicable. I have also em- 
ployed a strong body of labourers, under experienced 
supervision, in the same work, and have directed the 
removal of all persons remaining in dangerou,ly situated 
houses ; and there 1s now hittle risk of further accident. 

(4) The shp was caused, apparently, by the unusually 
heavy rains which have fallen dunng the last few days, 
and which the drains constructed by Mr Bailey, the Sur- 
veyor, in 1878, proved insufficient to carry off. Deeper 
and wider cuttings will now be made, and I trust that the 
recurrence of any similar catastrophe may thus be pre- 
vented. The town of Stanley 1s, however, from its situa- 
tion and the mass of peat-bog on the high ground behind 
it, always to some extent exposed to danger of this nature 
in times of unusually heavy rainfall.—I have, &c, 

(Signed) ARTHUR BARKLY 
The Right Hon Earl Granville, K G., &c. 
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THE BRITISH ASSOCIATION 
BIRMINGHAM, 7uesday 


“THE Birmingham meeting has been one of unusual 
excitement, mainly originating in the pre-arranged 
discussions which have taken place in several of the 
Sections It is generally felt that this comparatively new 
feature has given new life to the Association, and ought to 
become general in all the Sections At present the 
arrangements are somewhat crude, and the discussions 
are apt to become unmanageable In some cases each 
»f the speakers has all he means to say already written 
aut, so that the discussion becomes merely the reading 
of a series of papers on a given subject. In other cases, 
20wever, at the present meeting, the discussions have 
yeen to a large extent extemporaneous This was espe- 
nally so with the joint meeting of Sections A and D 
o consider the subject of colour-vision, and with the dis- 
cussion in Section E on Geographical Education. Pro- 
sably the most lively and generally interesting discussion 
was that which followed Mr Seebohm’s paper on Dr. 
Romanes’ theory of Physiological Selection. Among 
hose who took rt in this were Profs. M. 
Foster, Newton,-and Francis Darwin. On Saturday 
here was a lively and instructive discussion in Sec- 
jon © on Pre-Glacial Man, m which Prof McKenny 
Hughes, Mr. Pengelley, Prof Boyd Dawkins, Mr. De 
Rance, and others took part. The address of the 
President, Sir Wilham Dawson, was a great popular suc- 
sesé, a0 far as he could be heard. Prof. Rucker’s lecture 
m soap-bubbles was universally admired, the experiments 
wing unusually brilliant. Prof. Roberts-Austen’s lecture 
@ working men, on Saturday night, on the colour of 
s, was greatly appreciated by a crowded audience. 
‘The weather has not been so good as could have been 
vished, so that the excursions and garden ies have 
wen somewhat damped. The soirée m the highly inter- 
or Industrial Exhibition at Bingley Hall on Thursday 
euing was crowded and successful. Indeed the arrange- 
nent the Local Committee for the 
complete satisfac- 
the visitors having 
way. / 


: ut made by 
mtettainment of visitors have given 

eS the comfort and convenience of 
Per ores for in conceivable 
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At the meeting of the General Committee yestes 
it was resolved to accept the invitation to Bath for 1 


For the Manchester meeting of next year, Sir Henry 
Roscoe was chosen President, the meeting to ‘on 
Wednesday, August 31. The fact of an invitation having 


been sent from New South Wales for 1888, has beer 
already noticed in NATURE. The invitation came ‘uy 
for consideration yesterday, with the result that it wai 
decided to send a deputation of forty or fifty pada 
tive members of the Association, to be selected by the 
Council in co-operation with the Sectional Committees, 
The New South Wales Government have offered to pay 
all the expenses of such a deputation, but they insist, ir 
somewhat dictatorial terms, that thedeputatron shall consis 
only of the most eminent representatives of British science 
This subsidiary app | will take place in Sydney it 
January 1888, when it 1s hoped representatives of science 
from all the Australasian colomies will assemble, and wit! 
the deputation hold a meeting, which will have for iti 
object the promotion of science in Australia, and of mort 
intimate relations between its representatives there anc 
here On the return of the deputation to this country i 
will report its proce sing to the Bath meeting ; for the 
Austrahan meeting will not be regarded as a regula 
meeting of the British Association. On the whole, the 
decision come to at the General Committee meeting 
appears to give satisfaction Victoria has also sént an 
Invitation, but agreed to retire in favour of its siste 
colony 

The number attending the Birmingham meeting 1 
about 2500. 

Dr. MacAlister read on Thursday last to Section A 
a communication from the Grenada Eclipse Expedition 
announcing that excellent photographs had been taken o 
the eclipse, and that successful experiments with thi 
spectroscope had been made in the northern part of thi 
expedition by Dr Schuster, Capt. Darwin, and Prof 
Thorpe. Dr Schuster obtained two good and two fan 
photographs of the corona Good spectra of the sola 
prominences have been obtained, showing the bnght line: 
of highly incandescent vapours In this respect the resul 
resembles that obtained in the two previous eclipses 
though it was thought possible that this year, being.qne 
when sunspots are tending to a munimum, w he 
marked by the more continuous spectrum that bespeak: 
lower temperature The bright hnes were especially wel 
marked when the slit of the spectroscope was tangentia! 
to the sun’s disk, less marked when the slit was radial 
Capt Darwin was in charge of the coronagraph, ar 
instrument by which a continuous series of photograph: 
of the corona, before, during, and after totahty, can be 
taken. Before and after the eclipse the Pecwerae = 
taken by means of Dr. Huggins’s device tor mechanically 
shutting off the glare of the sun The idea of Capt 
Darwin’s observations is to test the trustworthiness 
Dr. Huggins’s method, If a complete ey he cia sie 
m the series of pictures taken by what may be the 
artificial and the natural methods, the confidence of solar 
observers in the former method will be established. The 
series has been duly obtained, but until the plates are 
closely scrutinised in England it 1s impossible to pro 
nounce on the success of the test. Pe Dyas Pari 
charge of an instrument prepared by Ca ; 
determination of the fatcuety of the fight sent out footy 
different parts of the corona. He has been Very: SUG 


‘ful, peuing made no fewer than fifteen det of 
The following is the list of grants which pave: 
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SECTION C 
GEOLOGY 


. Qemminc AppRess BY Pror, T. G. Bonny, D.Sc, LL.D., 
* FRS., F.S.A., F.G.S., PRESIDENT OF THE SECTION 


. “SE dtave felt it a great honour and an especial pleasure to be 
. ‘pidaed to preside at the meeting of Section C in Birmingham 
"Hh great hanour, because of the repute of my predecessors , an 
. » as born in the Midlands, I am 
naturally proud of the Midland spekropolls its intellectual 
activity, and its commercial enterprise. ides this, there are 
few towns in England where I number more friends of kindred 
than in Birmingham. Geo especially seems to thrive 
ini this district, and little wonder when you reckon among your 
pesidents, in addition to a host of other workers, such leaders as 
malleus erraticorum, Allport, who taught me how to 
the microscope, and Lapworth, to whose genius my 
dulfer mind is under constant obligation. 
The addremes delivered at the annual meetings of the British 
‘Astocittion afford a convenient ity for what may be 
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tion new lands can be won through peaceful conquest, sem 
tranwares ate to the gl intellectual wealth, pa . 
pu en, on the present occasion to offer a few remarks 
upon a Franch of geological investigation which appears to me 
one rich in p for future workers. The key-note of 
address might be oi ha in the following sentence: “ 
application of microscop per fon ta discovering the 
geography of bygone ages.” ultimate aim pl seis nog 
researches is obtaining answers, in the widest and fullest sense, 
to these two problems in the history of our globe—the evolution 
of life upon it, and the evolution of its physical features. In 
the former a host of labourers, before and since of 
Darwin's great book, have been employed in collecting and 
eo cinang facts, and in framing hypotheses by scientific 
induction, In the latter the workers are fewer, but the results 
obtamed are neither small nor unhopeful. In the past a 
tion, men like Godwin-Austen pointed out the principles of 
work and gathered no small harvest, but in the present the 
application of the microscope to the investigation of rock-struc- 
ture has facilitated: research by furnishing us with an instrament 
of precision , this, by disclosing to us the more minute mineral 
composition and structural peculiarities of rocks, enables us to 
recognise ents, and sometimes even to determine the source 
of the smaller constituents nm a composite clastic rock. The 
microscope, in short, enables us to declare an identity where 
formerly only a likeness could be asserted, to augment largely 
in all cases the probabilities for or against a particular hypo- 
thes, and to substitute im many a demonstration for a 
conjecture. 

Once for all, Iask you to bear in mind that this address is 
mainly a recital of other men’s work, so that I shall not need to 
internipt its continuity by remarks as to the orginal observers. 
The subject ts, indeed, one to which I have paud some attention, 
but I can only call myself a humble follower of such men as 
Godwin- Austen, ‘‘ the physical geographer of bygone periods,” 
and Sorby, who was the first to apply the microscope to similar 
problems, and to whom in this class of investigation we may 
apply the well-known saying, Vid telipit quod son ornavit, 

ith the deepest gratitude also I acknowlege the loan or the 
gif of specimens from Drs Hicks and Callaway, from Messrs. 
oward Fox, Somervail, Shipman, Gresley, io hton, Marr, 
Teall, and J. A. Phillips, from Profs. Lapworth and Judd. 
Through their liberality I have had thé opportunity of examining 
for myself the greater part of the materials which have alseady 
been described in the principal geological periodicals, and of 
adding many new shides to my own collection 

The nature of the materials of grits and sandstones has been 
so admirably treated by Dr Sorby in his presidential address to 
the Geological Society for 1881 that I may pass briefly over this 

rt of the subject. I will, however, add a few details in the 

ope of placing more clearly before you the data of the problems 
which are presented to us. In order to exemphfy the size of the 
fragments with which we have to deal, I have 
estimates of the diameters of the constituent grams in a series of 
quartzose rocks. Sometimes there is much variability, but 
commonly the majority of the pow are tolerably uniform, 
in se and shape In a slide from the Lickey quartzite, ex 
in the railway cutting at Frankley Beeches, grains, often well 
rolled, from 02” to ‘03” are very common. In a gpeci- 
men of Hartshill quartzite. they range from ‘or” to 03”, 
bat the most common size 1s a little under ‘o25”, In a 
quartzite from west of Rushton (Wrekin) a good ued Cokie 
range om OF to “05.” aya ° ee of quartzite (white 
an ¥) from near aree, the grains commonly vary 
a iittle a either side of ‘02’, while 1n a specimen of the 
‘*fucoidal quartzite” (mouth of Glen an) much greater. 
variety is exhibited, a good deal of the material being about ‘o 
in diameter, but with many scattered grains up to ‘o3", 
grains yp elredl 2 ag te from the Bunter beds at t 
side of Cannock C range fiom about ‘or” to ’o1§”, and art 
very uniform. In aliver-coloured quartzite from the samedogality 
they are about as Jong, but narrower and sharply angular fe 
form, These will serve as examples of what we may cali.an 


t or sandstone, ‘It is 
on mace OF 


of ordinary 
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:She'size ef the crystalline constituents of ordinary granites, 
pei gaged crystalline gneisses. But 6 
a enter into the composition of the ground mass, ¢ 
$y that the individual quartz grams do not often exceed ‘03”, 
and are very frequently between this and ‘o2”. In the finer- 
grained granites and more distinctly banded gneisses, and their 
==ctoatc2 quartziferous schists, about ‘o1” is a common size, 
pe eg bb by many geologists to be later 


while in the fner 
in date than the aforesaid) they range from ‘002 downwards, 


tad do not generally exceed oor”. Feldspar crystals, where they 
occur, probably do not differ very materially in area from the 
quartz, though they are often, as might be expected, rather 
longer and narrower ; mica crystals, cut transversely, are often 
longer and usually much narrower Of other constituents, as 
being either rarer or more liable to change, I will not speak in 
dat The individual quartz grains, in the compact and glassy 
varieties of the more acid igneous rocks, are about the same 
aize as those in an ordinary granite. 
Space does not permit me to enter upon the methods of dis- 
tinguishing between the materials furmshed by the different 
es of crystalline schists, gneisses, and igneous rocks of 
similar chemical composition. For the most important of these 
I must refer you to Dr Sorby’s address, but I may add that there 
are others hich it would be almost impossible to describe in 
words, as they can only be learnt by long-continued work and | 
varied experience _I do not pretend to say that in the case ofa ! 
grit composed of fragments of about o2” diameter we can suc 
ceed in identifying the parent rock of each individual, but I 
believe we can attain to a reasonable certainty as to whether any 
ge number of its constituents have been furnished by granitoid 
ocks, by banded gneisses and schists, by fine-grained schists or 
ertain phyllites, by older grits or argillites, or by lavas and 
coria. There seem to be certain minute differences between 
1¢ feldspars from a granitoid rock and from a porphynitic 
\wa, and more markedly between the quartz grains from the 
worocks The latter can generally be distinguished from the 
olysynthetic grains furnished by certain schists or veins, and 
vese not seldom one from another Obviously the larger thc 
ents the less, ceverts faribus, the difficulty in their identifi 
ation, When they exceed one-tenth of an inch the rik o 
nportant error 1s, I believe, to a practised observer compara 
vely small 
Obviously, also, the shape of the grains leads to certain 
ferences as to the distance which they have travelled from their 
iiginal source, and as to the means of transport, but into the 
stails of this [ must forbear to enter I will merely remind 
~* that small angular fragments of quartz are so slowly 
ided when transported by running water that, if well- 
‘ded grains appear in large numbers in a sandstone, it seems 
anable to suppose that these are, in the maim, wind-drifted 
iterials. 
Thus every rock in which the constituent particles admit of 
Cognition and of identification may be made to bear its part in 
e work of deciphering the past history of the globe Where 
¢ constituents have been derived from other rocks, we obtain 
me clue to the nature of the earth’s crust at that epoch ; where 
@ locality whence a fragment was broken can be discovered, 
# nature, strehgth, and direction of the agents of transport can 
; , Some idea as to the structure and surface contour 
he earth in that district, and at that time, can be formed , 
thus the petrologist, by patient and cautious induction, may, 
process of time, build up from these scattered fragments the 
“vanished features of the prehistoric earth, with a certainty 
y less than that of the paleontologist, when he bids the dry 
3 live, and repeoples land and sea with long-vanished races 
» latter study is in vigorous maturity, the former 1s still in its 
. #0 mach wider then is the field, so much more fasci- 
_ to many minds, 1s the investigation. There are many 
fricts which are without fruit for the palontologist—there 
few indeed which, to the petrologist, do not offer some hope 
reward, The field of research 1s s0 wide that not one nor few 
tha none of cates frurts, ae many workers, and it is 
enljsting more that ve ventured to b 
fect before you to-day, ae 


tervals of the Coarser Fragmental Rocks of Great Britsin ' 
upenooed now to give a brief epitome of the constitution, so far 
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as I know it, of our British grits, sandstones, breccins, 
erates. I shall exclude, as involving too many : 


on the. 

than on the later deposits, because the latter obviously tay 1. 
denved. from the former by denudation, so that it becomes the 
more difficult to conjecture the immediate source of the com 
stituent particles, Further, in order to avoid controversy of 
certain questions of classification, or for brevity, I 
ally group together geological formations which I think 

It may be convenient, however, to call your attention to the 
localities at which, at the present day, granitoid rocks {many of 
which may be of 1gneous origin, but are of very ancient date), 
gneisses, and crysfalline schists are ex in 
as well as those where considerable. masses of igneous rock of , 


e not Jeter than Mesozoic occur. The former constitute. 
ia art of the north-western and central nghlands of Scotland: 


tl 


large 

ant of the islands off its wert coast ; they are. in 

sey and in the west and the north of C ire ; 

the greater part of the Malvern Chain, and crop out at the- 
Wrekin , they occur on the south coast, at the Lizard, and in 

the district about Start Point and Bolt Head ; they tue above 

the sea at the Eddystone It 1s probable that these last are the 

relics of a great mass of crystalline rock, which may have ex- 

tended over the Channel Isles to Brittany ; also, that we may 

link with the measst/ of the Scotch highlands the crystalline rocks 
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of Western Ireland on the one hand, and of Scandinavia 
the other Among the indubitably igneous rocks we 
tanite, or rocks nearly allied to it, an Scotland, 
ke district, in Leicestershire, and in Devon and 
wall. Feldstones, old lavas, and tuffs of a more or leas adit 
type occur in Southern Scotland, to some amount also in the 
Highlands, in the Lake district, and in various localities of 
rather limited extent in West-Central England, as well as 
in the south-west region just mentioned, while in Wales we 
have, in the northern half, distmct evidence of three 
great epochs of volcanic outbursts, viz. in the Bala, in the 
Arenig, and anterior to the Cambrian! grits and slates, In 
South Wales there were great eruptions at the last-named epoch 
and in Ordovician times. I have passed over sundry smaller 
outbreaks and all the more basic rocks as less immediately con- 
nected with my present purpose. It 1s, I suppose, needless to 
observe that a coarsely crystalline rock, whether igneous or of 
metamorphic origin, must be considerably older than one jn 
which its fragments occur i ey 
Cambrian and later Pre-Cambrian,—That the jority at 
least of the gneisses and crystalline schists in Britain are mugh |. 
older than the .Cambnan period will now, I th ots gg 
disputed by any who have studied the subject wad a 
out prejudice. There are, however, later than these, numerous de- 
sits, frequently of volcanic ongin, whose relation to strata 
indubitably of Cambrian age is still a matter of some dispute, 
Therefore, in order to avoid losing time over discussions as to the 
sper Position of certain of these deposits, or the 
which in some districts should be adopted as the base of the 
Cambnian, I will associate for my present purpose all the strata 
which, 1f not Cambrian, are somewhat older. The latter, how- 
ever, exhibit only micro-mimeralogical changes, and oh ther 
origin, volcanic or clastic of some kind, there can be no. tengon- 
able doubt ; so that the difference in age di 
be enormous ; that 1s to say, I clude with the Cambéian 
eee = some recent authors. eee 
e utility of microscopic research has } 
better exemplified than in the case of the oldest rocks 
David's. Some authors hive su that the base of the 
Cambrian series in this district has been * translated ” bey 
recognition, others that it has been thrust out of aght by 
intrusion of granitic rock. But low down in the series, beneath 
the earliest that have as yet furnished fossils to Beitinl: 
paleontologists, there is a well-marked and widespread -congiy- 
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merate ; under! this, with apparent onines 
serie of beds voor eat Me ccce chate oe 
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.. , ¢ reembling those ininerals in the granitoid rock, of which 

* ay siinall sounded ‘pebtiles oak Coe One or two 
x bal arb mg emer eng is not known to occur 
fea etfs tn the , bave also been found. It is therefore 
“evident that not only 1 the volcanic series somewhat, and the 
; Tock derably, older than the conglomerate, but 
that an important scenes of rocks, some of which were 

+ thoroughly metamorphic, was exposed in the district when the 
rp eyes was formed, I have very little doubt that a study 
of finer-grained sedimentary Cambrian beds overlymg the 
ecmgiomerate will corroborate, were it needed, the conclusion 
which the latter justifie: Passing onto North Wales, the coarser 
deds in the Harlech axis, so far a. they have been examined, 
care found to be fuil of fragmental quartz and feldspar, which 
ah mftonbtedly derived from a graniton rock ; some being 
tha by ace ee ge a bi character, so far as I am 
ee are, mn this part o es, but a ridge of granitoid 
woth extends from the town of Carnarvon to the neighbourhood 
‘6f Port Dinormg Throngh this, apparently, the great feldstone 
supgses which occupy considerable tracts on the northern margin 
‘of the hills between Carnarvon Bay and the valley of the Ogwen 
have been erupted, and over this comes a series of grits, slates 
and conglomeratic or agglomeratic beds, overlain ultimately by 
the conglomerate of the undoubted Cambrian senes It 
was formerly maintained that these feldstones were only lower 
beds of the Cambnan metamorphosed—practically fused by 
some ‘‘metapeptic” process. This notion, however, was quickly 
dispelled ¥ microscopic exammation. The overlying congilo 
merate is oRten crowded with pebbles, identical in all important 

+ pappects with the feldstone itself, which also presents many cha- 
vacterisitcs of a lava flow as opposed to an intrusive mass, and Is 
“ge doubt an ancient rhyolite now devitnified There 1s some 
of opinion among the geologists who have worked m 

this district as to the exact correlation of various gritty, con- 
iomeratic or agglomeratic beds which succeed the feldstone, as 
a only natural where disturbances are many, and contmuous 
eutcrops generally few But all agree on the existence of a 
weries, into which volcanic materials enter largely, between the 
above-named basal Cambrian conglomerate and the feldstone. 
Yn thes, then, and in the basal conglomerate we have again and 

5 e or less rounded fragments of old rhyolitic lavas We 

wee ee rus and varied Japi/i:, probably of like chemical com 
We have grits which are largely com of quartz 

aad feldspar, resembling that in the granitoid rock, together with 
fine uarizose schists and bits of rhyolite, all mingle! 
together, e have also occasionally, as in the Cambrian con- 

. glomerate near [lyn-Padarn, pebbles of the granitoid rock. 
urther, the basal conglomerate, as near Moel Tryfaen, 1s some- 
times crowded with ents of gritty argillites — Fine-graimed 
~~~, —§ Will be noted, seem to be rare in this district, but, as 
such rocks occur 1# sin the Lieyn peninsula, they will pro- 
bably be discovered more abundantly when the Cambrian 

¢ 1s examined further in that direction. 

ined micaceous, chlontic, and other schists occupy a 
@onsiderable portion of Anglesey, and in the nesghbourbood of 
Ty Croes there is an important outcrop of itoid rock. The 
Senmes were ance regarded as metamorphosed Cambrian, the 
Jatter.as granite which aided in the metamorphism at the end of 
Ordovician period. In Anglesey the earlier Palaozoic rocks 
ly rich in fossils, so that it 1s sometimes défficull 
to settle their precase position. The oldest beds which have 
been thus identfied have been placed in the Cambrian (Tre- 
‘madioc), but some experts have doubted whether quite so low a 
‘position can be assi to them. Hence the exact age of the 
weve Paleoroic in thisisland is uncertain, as also whether the 
‘basal conglomerates near Ty Croes are of the same age as those 


u 


in Carmarvonsiure. This, however, is certain, that some of the 
Anglesey grits above the basal conglomerate are largely made up 


those 40 abundant in the island, and the copglomerate contains 
pobbiles sometimes full two inches in diameter, absolutely iden- 
-theal with the sacks in the adsacent granitoid a eg oliated 
aicnctore distinctive of some parts of it having even then 
 ‘piegtred ), Mopether with variows sestamorphie rotks, some green 
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schists are, so far as 1 at presont know, less common amody fhe 
Anglesey grits and conglomerates than one would expect, pers 
haps owing to their comparative destructibility; but I have. 
found them occasionally and suspected their presence more 
often, Hence there can be no doubt that older rocks 
have very largely contributed to the formation of at least the coarsey 
members of the lower Palseozoics of Anglesey. 

Passing now to Central England, we come to ps (scons) 
may be regarded as almost the exclusive property 
geologists, The Hollybush sandstone on the flanke of the 
Malvern 1s,’no doubt, largely com of the finer debris of the 
older rocks of that chain, but the Malvern hills are only an 
unburied fragment of a vastly larger area of crystalline Archean 
rock. This is just indicated some seven mules further north fn 
the Abberley Hills It crops up at either end of the belbeator 
and for a little space near Rushton, but in the later fragmen 
rocks of the district we have abundant proofs of its existence. 
The central part of the Wrekin 1s composed of volcanic rocks, 
rhyolites of varied kinds, with agglomerates , these were once 

ed by our hghest authorities as greenstones intrusive in 
beds of Ordovician age, but Mr. S Allport has taught us ther 
true nature, and Dr Callaway has proved their far ter 
antiquity. Similar rucks are to be found elsewhere in the 
neighbourhood of the Wrekin, and in the district farther west. 
We cannot affix a precise date to the volcamic outbursts of the 
Wrekin, but we can prove that they are not newer than the 
quartzite which fringes the hill, as 1t contains fragments of the 
perlitc and other glassy rocks of the apparently underlying 
series This quarzite is certainly much older than the newer 
part of the Cambrian, and pebbles of rhyolites, resembls 
those of the Wrekin, occur in the indubitable Cambrian beds 
farther west For instance, a grit at Haughmond Hill 1s quite 
full of fragments of volcamc ruck, many of these scoria , another 
suggests the derivation of some of its materials from a mica- 
schist, while, according to Dr Callaway, the conglomerates and 
grits of the Longmynds (which form the main part of the eorpe 
are largely derived from oldcr rocks, the former beg crowd 
with pebbles of purple rhyolue, quartz, feldspar, mica, and 
occasional bits of muica-schist A most intercsting conglomerate,~ 
apparently older than the quartzite, occurs at Charlt.n Hull. 
This contains more or les rolled fragments of grits, quartzites, 
and argilhtes, looking in several cases as if they had undergone, 
before being broken off, the usual micro-minerelogical chan zea. 
It contains also fragments of rhyolite and many of coarse gran- 
itoxt or gneissoid rocks of Malvernian type, besides numerous 
grains of quartz and feldspar ofa like character. Finer grained 
goeissoid rocks and schists, micaccous, hornblendic, or chloritse, 
are present in fair amount. ‘The last bear some resemblance to 
the Rushton rocks, and remind me strongly of rocks which occur 
in the Highlands and in the Alps, apparently not in tHe lowest 
part of the Archican series. Some alav resemble the pons aay! 
schists. The quartzite itself 1s largely made up of gt of 
quartz which appear to me to have been denved from old 
granitoid rocks. Occasional grains, however, suggest by their 
compos te structure derivation from a quartzose rock of finer 
texture, and, as already satd, bits of the Wrekin rhyolite some- 
times occur. The same 1s true of the Lickey quartzite, in regard 
to all three constituents, in which an occasional grain of muicto- 
cline, very charactenstic of old granitoid rocks, has been 
observed. The quartz grains in this and in the former rock 
are occasionally very much rounded The Lickey q 
has lately been shown by Prof. Lapworth to overlie rhyolitie 
rocks, and it . much older than ipodlatehiy Silurian. Not 
ymprobably it is of the same age, and was once 
with hat, of the Wrekin district. The Hartshill quarta- 
ite, near Nuneaton, has a similar compositiun, is below 
Cambrian, and overlies some rhyolitic rocle Thwa these dd 
sulated areas prove the existence of an ol 
which is largely composed of materials 4-~~ 
and much more ancient 22.2207." 
a date to the unfossiliferous rocks forming ' 
Charnwood Forest, but, as they have been 
ancient earth-movements, and there isnowhere any valid 
of volcanic ame the trne Cambriana, tha “=< = 
with most probability to the antecedent ~~ 
. ‘ ae ey mae EY per eee es id 
has shown that materials of volcanic. orga saver msg 
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fie pebbles of vein-quartz and two or three beds of quartzite. 
Re ata fn these pe to have been derived from old granitoid 
ook’, and not from the porphyritic rhyolites of the district. In 
eagle at the Brande, they are most conspicuously rolled, and 
this bas happened, though less uniformly, in a grit from near the 
rtiins, Bradgate, which ake contains grains of com d structure. 
conclusion, I must briefly notice the so-called Torridon sand- 
of North-Western Scotland, which is in many respects 
invaluable to the student. That it is not later than the base of 
the Ordovician 1s indisputable ; that it 1s underlam by and derived 
from a mass of Archzean rocks—gneisses, more or less gramitoid, 
with occasional schists—1s universally admitted, Its coarser base- 
ment beds are crowded with fragments of the underlying gneisses 
and schists, and since the e och of their formation no material 
change has taken place in e:ther the one or the other. The finer 
beds, though other materials occasionally occur, are largely, 
sometimes almost exclusively, composed of grains of quartz and 
of feldspar identical in every respect with those in the underlying 
series. It may be a fact of some significance, for it agrees with 
what I have elsewhere noticed in very old fragmental rocks, that 
the feldspar appears to have been broken off from the parent rock 
while still undecomposed, and in many cases 1s even now remark- 
ably well preserved. It would seem, therefore, as if the denu- 
dation of the gramtoid rock had been accomplished without 
material decomposition of its feldspar, but I must not allow myself 
to digress into speculations on this interesting and suggestive 
fact. While referring to this district ] may mention the quartzites, 
though, stnctly speaking, they are Ordovicianin age These in 
some cases consist all but exclusively of quartz grains derived 
from the Archean series, which, however, are generally smaller 
than those in the Torndon, 1t would seem as if the feldspar of 
the parent rock had either decomposed z# situ, or had been 
broken up m consequence of the longer distance from the source 
of supply. This quartzite is sometimes of singular punty, con- 
tainmg hittle or no carthy material, and only rarely a flake of 
mica or a grain of feldspar, tourmaline, or epilote (?) 
Ordovician- Silurian.—In regard to the earlier of these forma- 
tions I am better acquainted with the volcamc than with the 
non-volcanic fragmental beds. Still, so far as I have seen, we 
find among the latter frequent mdications of a supply of materials 
from regions of crystalline as well as of ordinary sedimentary 
rocks, The quartzite of the Stiper Stones (possibly earlier than 
the Arenig) appears to have derived most of its grains from 
granitoid rocks, and probably the same is true of many of the 
coarser beds in the Caradoc group of Shropshire and Eastern 
Wales. The Garth grit of Portmadoc appears to have derived 
tauch of its quartz from a like source as the Stiper Stones, but 
it also contains bits of a fine-grained quartzoce schist and of 
older clastic rocks. A grit from the Borrowdale senes of 
Chapel-le-dale contains, in addition, bits of old andesite and 
probably diabase, with fragments of a rather granitoid gneiss 
and quartzose schists, lragments of cry-talline rock, both 
small and Jarge, abound in the Upper Llandovery beds at 
Howler’s Heath, at Ankerdine Hill, in the Abberley district, on 
the west flank of the Malverns, and at May Hull, thus indicating 
that early im Silurian times far greater outcrops of crystalline 
rock existed than are now visible west of the Severn Mr W 
Keeping (Quart, Journ. Geol Soc. vol. xxxvu. p 149, &c ( calls 
attention to the abundance of fragments of quartz, feldspar, and 
mica in the “ greywackes” of the Aberystwith district, which 
the rock sometimes quite a granitoid appearance, and adds 
m his opinion (sed. p. 1 a ‘*the abundance of feldspar 
8, so general in the Silurian rocks (Upper Silurian of 
North Wales, South Wales, and the Lake district), points to the 
neighbouring presence of a vast mass of early, perhaps primeval, 
agnecns rocks as the great source of sediment suppl in Silurian 
What I have seen of the Denbigh grit 0 N orth Wales 
wad of the Coniston beds of the Lake district confirms this con- 
m. Itis true that some of the, material may have been 
pepaiied by Ordivician volcame rocks, and that the quartz grains 
in the specimens which I have examined are not large, But 
we tnust remember that the latter can hardly have been furnished 
the Javas of the Lake district ; and those of North Wales, 
Wgh richer in silica, do not, 20 far as I know, generally con- 
tain quartzes. These, indeed, may have been derived 
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among beds which are almost certainly Ordovician 6x ‘Silu- 
rian, we find similar evidence of derivation from much’ moke 
ancient rocks. The conglomerates of the Meneage di ‘con- 
tain, in addition to quartzites, greywackes, and other ofd sedi- 
mentary beds, abundant fragments of a moderately coarse- 
grained itoid rock, and occasionally a harnblendic rock 
similar to the well-known Lizard schist. A series of specemens 
which I have examined microscopically shows, in addition td 
compact igneous rocks, apparently volcanic, quarts gratis 
bably derived from granitoid rock, various fine gramed 

and schistose argillites or phyllites, quartzites, grits, and other 
older clastic rocks, One fragment of schist contains little eyes of 
feldspar, and in general structure reminds me of some in the so- 
called ‘‘Upper Gnelss” seres of North-Western Scotland. 
Another, a fine grained mica-schist or a phyllite, exhibits a cleav- 
age transverse to the rumpled foliation. 

A nich harvest probably awaits the explorer in the “ grey- 
wackes” of the southern uplands of Scotland. A ‘* Lower 
Silunan” conglomerate from Kingside, Peebles-shire, ¢oritains 
numerous fragments of igneous rocks, probably of votcanic 
origin, and bits of granitoid rock, with some which are either 
very old quartzites or gra vein-quartz, These have been 
crushed and re-cemented before being detached from the 
rock The basement conglomerate of the Craig Head limestone 
group (Llandeilo-Bala) 1s full of rounded fragments of voléanic 
rocks. These, asin the last-named case, exhibit considera 
variation , the majority, however, are probably andesites, 
perhaps in one or two cases even basalts A Middle Llands 
conglomerate from near Girvan 1s largely made up of fragments 
which appear to have been derived from very ancient quarfrose 
rocks The greywacke of rather later age from near Heriof, 
Edinburghshire, contains, with numerous volcanic fragments, and 
a little argillite, a few bits of fine-grained quartz-schist, t er 
with grains of quartz and feldspar, suggestive of derivation from a 
more coarsely crystalline rock. 

Old Red Sandstone and Devontan —It 13, 1 believe, indisput- 
able that when the Old Red Sandstone of Scotland was formed 
a great period of mountain-making had ended and one of 
mountain-sculpture was far advanced. The conglomerates are 
often full of fragments of the crystalline rocks of the Highlands, 
and no doubt the sandstones derived their quartz grawis from the 
same source In the southern half of the country, however, as 
1s well known, volcanic materials, more or less conte: rancous, 
play an important part. I have not been able to exainine elosety 
the Old Red Sandstones of England and Wales, but their ffe- 
quent near resemblance to the sandstones of Scotland 
a similar derivation True, the matenals may have been 
from older clastic rocks, but there is nothing specially to 
this, and the abundant pebbles of vein-quartz, which I have seen 
In one or two localities, seem rather more favourable to the other 
hypothesis I have only examined microscopically a very few 
specimens of Devonian grit, all from the south side of the country. 
These certainly seem to have denved their materials, mm part at 
least, from crystalline rocks, both granitoid and schists of finer 
Sere one specimen also apparently containing some bits of 

ypometamorphie rock, 

Carboniferous.—In Scotland some of the basenrent beds of 
this series so closely resemble the Old Red Sandstone that no 
further description is needed, and the same remark may Be made 
of the very few overlying sandstones which I have eX 
amined. In the North of England the basement conglomerates, 
so far as I have seen them, are made up of earlier Palceogdit¢ 
rocks, but for many of the great masses of sandstone whith occur 
in the series a source of supply is not so easily found. Dr. Sorby, 
who has made a s study of the Millstone of South 
Yorkshire, tells us that it is formed of grains of quarts attd 
feldspar, apparently derived from a granite, amd con 
sometimes an inch or so in diameter, of vein-quartz, of hi 
of an almost black quartz-rock or quarts ank of 9 née 
micaceous granite, e also notes one a proche 
and ahother either of a fine-grained mica- 
The granite, he states, more resembled 
than any one now visible in Britain, and ; 
a supply of materials from the north-east. In the 
near Sheffield he says that rains appear 
worn, 2 if they had not been from far, ‘ 
to have been derived ftom schists. From 
ween, A aatitoats hat exer 
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ee hing ea if not the principal, source of supply must be bable that the finer materials of the sandstones wore fernishit rt 
, pomght ah the north-west. siege petri ers aarp any rocks in the vicinity, eee: 
+ glomierates and grits in North Wales appear to be either Palaeozoic The Permians of the central area offer a rich field for future 
vi reck'et yein-quartz and an impure jasper; but a microscopic work. For the materials of the sandy beds I should conjectird’ . 
ane of carefully selected specimens, yore | from Anglesey, a distant source, but for the pebbles in the Se agen and ; 
" produce interesting results. In Central England, asthe the fragments in the breccias, we need not travel very far afield, 
Red Sandstone commonly absent, and, if present, must The Lower Carboniferous Measures contributed limestone and'’ 
’ heave bden speedily buried, we should naturally look further afield chert, the former being especially abundant mm the conglomerate’, . 
for the materials of the Coal-Measure sandstones and Millstone but the ‘ vein-quartz, jasper, slates, and hornstone,” mentio 
it, where it occurs. But probably we shall be right in including by some observers, indicate that yet earlier rocks furnished their ~ 
as indicated by Prof. Hull, with the northern district. He contingent, while of the igneous materials I will speak ig a 
‘ rad out that in the south-western part of England and in I shall pass very briefly over the breccias, so well displayed, 
Wales there 1s good evidence that the materials have been instance, on the Clent and Lackey hills, at no great distance 
t by currents from the west. I have only examined one from this town, because I trust we shall have presented to us, in 
at this region, but it has proved very interesting. the course of this meeting, a sample of the nch harvest which fs 
, Htds from a Carboniferous grit near Clevedon, in Somersetshire. awating explorers, Earlier mvestigators looked towards Wales 
"whbout one-third of the rock consists of quartz grains which I for the origin of these fragments; we shall, I believe, learn that 
should suppose derived from schists or gneisses of moderate the majority are more probably derived from rocks, which, though 
coarseness , quite another third of fragments of 2 very fine- now almost hidden from view, exist at no great distance. Some of 
Syiue’ micaceous schist, about ‘03” long It 1s possible that the more compact traps may have come from the old rhyolites, 
may be phyllites, but I think at far more probable that which, by the labours of your gcologists, have been detected 197 situs 
they are true schists. They are very hike some of the more beneath th ~ ~ : : a 37 
minutely crystalline schists of Anglesey, and it 1s evident ‘red 
im some cases that the rock had been corrugated subsequent to  .OCKS vs srsntveassemer gee a ete eee ewee cere eee eg s cn oe 
foliation. This grit also contains a few bits of feldspar and flakes proving the existence of glaciers in the Lower Permian age. It 
of mica. I must not forget to mention some curious boulders 1s, of-course, posstble that floating ice has been among the agents 
which have been discovered occasionally in actual coal-seams of transport, but after carefully examining the specimens in the 
, Through the kindness of Mr. Radcliffe I have been able to museum of the Geological Survey on which glacial strive are 
’; amine some specimens found at Dukinfield Colhery They asserted to occur, I am of opimion that the marks are due to 
eve hard quartzose grits and quartzites, bearing a general resem- subsequent earth-movements On only one specimen did I 
to sundry of the earlier Palwozoic rocks. One of the recogmise glacial stration, and this pebble 15 so different from 
' Jatter is es compact and clean-looking as the well-known quartzite the rest that I think 1t must have come from dnft, and not from 
of the North-Western Highlands. Besides quartz, and perhaps the Permian beds 
a little feldspar, it contains a small quantity of 1ron-oxide (?), two No less interesting are the Permian breccias of Leicestershire, 
or three flakes of white mica, a grain or two of tourmaline, and | These have attracted the attention of an indefatigable local 
of a mineral resembling an impure epidote A similar quartzite | geologist, Mr W. S Gresley, and to his kindness I am indebted 
tas been found by Mr W S. Gresley in a coal seam m Leicester for the opportunity of examining both rock specimens and slices. 
shise, and I have described another from the ‘‘thirteenth coal” As might be expected, fragments, which I have no hesitation in 
at the Cannock Chase Colliery In each of these quartzites the referrmg to the Charnwood series, are not wanting, though 
two minerals last named may also be detected hitherto they have not occurred in any abundance; but perha 
Before quit’ the Carboniferous series I must call attention , the most interesting member is a _tolerably hard conglomerate, 
to some interesting grits which during the last few years have | contamung rather abundantly pebbles of a speckled grit and of a 
“been struck in deep borngs In the London district a red compact ‘trap ” Microscopic examination of this conglomerate, \ 
sandstone, »n some places conglomeratic, has been found under- } which varies from a fairly coarse puddingstone to a grit, shows 
lying sundry members of the Mesozoic series Some have | that the above-named speckled grit 1s composed of small and 
*L---“t this of Triassic age, but inasmuch as it is very doubtful, ' rather cngular fragments of quartz, associated with gratns of 
as we shail abana ps see, whether the coarser beds of the Tnassic brownish and greenish material, whicl .y be i some cases 
formations extended so far to the east, and the dip of the red decomposed bits of a rather basic lava, in others pom a 
beds in the well at Richmond agrees better with that of the glauconite of uncertain ongin But the “trap” pebbles are yet 
Paleozoic rocks in other parts of the buried ndge, I think these more interesting These are the more numcrous, and are com- 
sandstones more probably older than any part of the Mesozoic monly well rolled They probably belong, roughly Dac he | 
series, not very far away from the base of the Carboni- to one species, but exhibit many varieties In a single slide 
ferons. In the boring at Gayton, in Northamptonshire, Lower Car- have seen at least six, perfectly distinct. Some are indubitably 
bent rocks were succeeded by reddish grits and sandstones. sconiaceous, others full of microliths of a plagioclastic feldspar, 
~ The finer beds much resembled the ordinary Old Red Sandstone, others almost black with opacite, othcrs mottled brown devitri- 
and, like it, suggested a derivation from fairly coarse-grained fied glasses, more or less fluidal in structure. Probably they 
‘ ine rocks, But of the origin of one rock, a quartz-feldspar belung to the andesite group, with a siltca percentage not very 
“grit, there can be little doubt. I may briefly describe it as very far away from sixty In none have IT observed any signs of 
the Torridon sandstone of Scotland, except that the cement crushing or cleavage, so that I cannot refer them to the Charn- 
fs calcareous, I do not, indeed, claim for it a lke antiquity, for wood semes, but conjecture that they are relics of volcanoes 
I think it far more Joking Seen the age of the lowest part of later in age than the great earth movements which affected that 
erous series; but it, too, must have been derived series, though I cannot connect them with the more basic poste 
. While some of the grains are fairly well Carboniferous outbreaks of which we have indications at - 
others, a of feldspar, as in the Millstone wick and elsewhere. Quartz grains also occur, and some of 
gut of South Yo ¢, dv not seem to have travelled these exhibit a rather peculiar ‘network ” of cracks which iy 
iar toot characteristic of this mineral in the rocks of Peldar Tor, Sharpleg, : 
mion.--The sandstones of the northern area belonging to &c., and one such grain is attached to a fragment of minut 
this formation do not, as far as I have been able to ascertain, devitrified rock. Hence, as shown by larger fragments, 
us much information, Quartz grains, of course, abound, Charnwood series has contributed to the materials of this edo» 
are xather small, it 1s not possible to be sure whether goness but the more sbundant appear to have been derived’. 
have been pnmaniy denved from a granitoid rock or 2 volcanic vents, the locality of which is at presesit 
The former, however, appears to me the more probable undiscovered.? 
They also contain fragments of feldspar still recognisable, Trias.~—The Bunter beds and the lower oa of the 
of mica, and possibly a little schorl. The frequent occur- consist of mors or lesi coarse materials, while in the, a 
of line Seas 8 seeoisery formation a these of the latter such deposits are rare and local. Hence it be ays: © 
ones 19 a point of much interest, but has no relation to my dent that after the deposition of the Ken eng pole a 
. The breccias near Appleby, Kirkby Stephen, different set of physical conditions aoa Ses we 
which I have not seen, indicate that ms tis cee nk istant consists of sandstones and vias 5 these Bc 
, Maeenes OnE, aleosoic 
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- pllteinkble force on the eastern side of the Pennine Chain, 
° development in Lancashire and Cheshire, and thin 
“} the south-east, almost disappearing in eastern 

and in Warwickshire. As the Trias is followed 

a j, along the valley of the Severn, the Bunter in like 
yin dies out, while the Keuper marls may be traced on into 
hire and Devon. In that region also there is a grand 
development of the lower and coarser members. As might be 
expected, there are considerable differences between the lower 
Triassic deposits of the northern and southern areas, so that it 
will be convenient to speak of them separately. The northern 
group, as is well known, 1s separable in the Midland and_north- 
western district into the Lower Bunter sandstone, the Pebble- 
beds, and the Upper Bunter sandstone, over which come, more 
or unconformably, the Keuper sandstones. Pebbles are 
either absent from, or very rare in, every of the Bunter 
except the pebble-bed, and are generally small and scarce in the 
Keuper sandstones, except inthe basement breccias. It will be 
~convenient to make a few remarks on them before dealing with 
associated sand. and sandstones, The pebbles in the Bunter 
merate are most abundant, and generally attain the largest 

size in the Midland district Towards the north-west, thoagh 
the conglomerate attains a thickness of more than 500 feet, 
pebbles are rarer and smaller, and this, I believe, 1s also the 
case in Yorkshire, though the thickness of the deposit is not so 
great. I can, however, answer for the occurrence of pebbles of 
¥ size and in considerable abundance for some distance to the 
north of Retford In the Midland district they are very fre- 
quently from about 2” to 4” in diameter, though smaller are inter- 
led and occasionally some of Jarge size, these attam in 
certain localities to a diameter of 6”, or even a little more. The 
majority, as far as I know, are well rounded In this district 
many different kinds of rock are found in the conglomerate , the 
most abundant are quartzose-~vein-quartz, quartzites, and hard 
ela sandstones. lesides these we find chert and limestone 
_ the Carboniferous series, various fossiliferous rocks of 
Silurian, Ordovician, and possibly Cambnan age, with mud- 
stones and argillites, more or less flinty, of uncertain date 
Feldstones, using the term in a wide sense, are not rare, and 
ites or granitoid rocks sometimes occur These, however, 
together with the scarce ie ae of gneiss and schist, are usu- 
ally very decomposed, A hard quartz-feldspar grit, sometimes 
very hke a binary granite, may be found, and I have noticed 
a pecultar black quartzose rock of rather schistose structure. As 
the lithology of the Bunter conglomerate has already attracted 
the notice of more than one author, I shall restrict myself to a 
brief mention of its more salient features The most abundant 
rock is a quartzite, frequently so compact as to give a rather 
lustrous sub-conchordal fracture, in which the individual grains 
can be with difficulty distinguished. In colour it varies mostly 
from white to some tint of grey, but 1s occasionally “ liver- 
coloured ” Rather obscurely marked annelid-tubes are the only 
organic indications which I have observed in these quartzites, 
and are very rare. Under the microscope the reck con- 
sists chiefly of quartz fragments, of various forms im different 
s ens, with an occasional fragment of feldspar (sometimes, 
tinnk, silicified), a flake of white mica, a grain of tourmaline, 
and of an smpure epidote (?), Asa rule it is easy to distinguish 
this quartzite from the other indurated arenaceous rocks which 
rat in the conglomerate, especially from those containing 


The above-described quartates differ in appesance both 
macroscopically and microscopically from those of Hartshill, the 
Ligkey, and the Wrekin district, but they closely resemble the 
mést-conmipact variety, which I have already described as occur- 
risig isi boulders in coal. They have also an ¢xtraordinary hke- 
nets to quartzite pebbles in Old Red Sandstone and Lower Car- 
boniferous conglomerates of Southern Scotland and to the 
warteites of the Northern and Western Eig hiseds, already 
descri » & liver-coloured variety of which, as I have been in- 
formed, occurs in the island of Jura. These quartzite pebbles, 
to wiy knowledge, may be traced into Lancashire on the one 
ne Of the ree rar in and to seyoad nage ori other. 
t consists mainly of quartz and feldspar, 

dhpeipnaly the debels of granitoid ro I have found it at 
~~” “““ ga the northera margin of Cannock Chase, and 
~-ens from the Bunter beds near the Lickey 
| The rock, macroscopically and micro- 


extraordi resemblance to the 
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every other rock which I have seen 17 sifw in any other part: of 
Britain. The nearest approach to it 1s the eaten 

already mentioned as having been struck m —. __,.. 
Northamptonshire, but this has a calcareous cement. __ _ __-_ 
stones vary from muicro-crystalline to glassy rocks more or less 
devitrified, some being slightly sconmaccous. They may be 
classified lithologically as quartz-felsites, rhyolites (more or less 
devitrified), quartz-prophyrites, porphyrites, and old andesites. 
Some specimens contain a considerable amount of tourmalne, 
and I have seen this mineral in the vein-quartz pebbles, It also 
occurs rather abundantly in a very hard, black te 
I have received varieties of feldstone, which I have fe Ont 
Cannock Chase, from the Bunter beds of the Lickey and from 
Nottingham, In Staffordshire pebbles of granitoid rock, gneiss, 
and schist are not only rare, but also generally too rotten to 
admit of examination, but I found a few months since, in the 
conglomerate at Style Cop, near Rugeley, two pebbles of a 
whitish gneiss, which appeared to me to indicate a secondaty 
cleavage-foliation, such as may be observed in many parts of the 
Scotch highlands The black quartz-schist already mentioned 
exhibits a premier “squeezed out” structure, which ordinarily 
indicates that the rock has undergone great pressure. 

The sandy matrix and associated sandstones of the conglomerate 
beds, fopether with those of the Upper and Lower Bunter, and 
of the Lower Keuper, consist mainly of quartz grains, most of 
which appear to have been derived originally from granitoid 
rocks, They are often more or less angular, but at certam 
horizons, as described by Dr. Sorby, Mr. Philhps, Mr. G, H. 
Morton,! and others, well rounded grains are so abundant as to 
suggest an exposure to the action of the wind = They are often 
stained red with iron peroxide, and mixed with more or less 
earthy matter. In Cheshire and Lancashire recogmsable grazns 
of feldspar have been noticed by Mr Morton and others, and 
probably this mineral 1s, m most cases, the source of the 


| argillaceous constituents which are often intermingled with the 


quartz grains Flakes als» of white mica are sometimes rather 
common So far as 1 have been able to judge, distmct gratns of 
rolled feldspar are commoner in the north-western district than 
in Staffordshire, where, however, mica-flakes are sometimes rather 
abundant. ; 

The Keuper sandstone seems to me to differ from the above 
only in the general absence of the red colour, and in’a more even 
baddithy especially towards the upper part (the waterstones), 
where they are interbedded with the marls The appearance of 
these last suggests that the currents were gradually los . 
and only capable of transporting the finer feldspathic detritus with 
occasional tiny plates of mica ; 

The hthology of the lower part of the Tras in the southern 
area 15 as yet imperfectly worked out, and a nich harvest awaits 
the student My own knowledge of it 1s but superficial, so that 
I must pass it by with a brief notice The great beds of breccia, 
so finely exposed on the South Devon coast, are crowded with 
fragments, sometimes of large size, these have clearly been 
derived from the older rocks which are still im part exposed to 
the west and south-west, and probably had once a much greatec 
extension in the latter direction. F ents of Devonian lime- 
stone, grits, and slate, together probably with other Palsozoic 
rocks, earlier and later, are mingled with gr-—*~~_ -~7-~S > 
those of Cornwall and Devon, and many varieties of more com: 
pact igneous rock. The fossiliferous quartzite pebbles which 
occur mingled with others in the Tras at Budleigh Salterton, 
have been discussed by the late Dr Davidson 1m an exhaustive 
memoir (“ British Fossil Brachropoda,” Afem. Palaont. Sac, vol, 
Iv p. 317) He refers the majority of the fossils obtained from 
them to the Lower Devonian age, but a few are Caradoc, and 
four occur in France in beds which are either Llandeilo or per- 
haps a little older. As the first two formations are op. Paper ree 
lithologically and palzontologically, on the opposite of ‘the 
Channel in France, and the third 18 at presentgonly knows to 
occur in the Gres Armoricain of that country, he thinks it 
probable that these pebbles have been derived from rocks w 
are ah ee ea the Mgreny a Farr epatiesre 
then, I think, be taken for grant t to 2 
oe supplied the eree of ais ter Trias of = 
southern district of England, may there is ¢ 
reasoti to ‘believe that outliers of the formation itself still exist 


the sea. ‘ 6 
The so-called dglomitic co which occur chicfly“in’. , 
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wave been 20 fully worked out by Mr. Etheridge 
_ _ _ ae to require but a notice. It is evident 
they differ somewhat in date, probably all may be 
to the age of the Keuper, and that they are loca] breccias 
lo ri pant haa around the margin of islands or on a 
voatinent caps during a gradual subsidence and in com- 
paratively qatet waters. 
Surasste.—Coarse detrital material is not very common in the 
@rasaic series, The limited Rhxtic beds indicate a transition 
the peculiar physical conditions of the Keuper to the marine 
conditions of the Lias, and the sediment in them was probably 
derived from the same source as the Keuper marls, Great clay 
beds also occur, as 1s well known, throughout the Jurassic series ; 
and the sandstones, so far as I have been able to examine them, 
do not enable me to offer any suggestions as to their ongin. Pro- 
teibly some of the $ were originally derived from granitoid 
socks, but they may have been directly obtained from other 
ones, <A gprit, however, in the estuarine series of the lower 
oolites of Yorkshire (Mr. Phithps’s collection) Jooks as if 1t 
eet have been partly derived from a schist, but as this 1s the 
only rock from the northern area which I have had the 
opportumty of minutely examining, 1t would be imprudent to 
é. 
a ” -Cyatacems —T have examined very few specimens 
from the fresh water Neocomians of the south of England, but, 
#0 far as I have seen, I shonld think it probable that the quartz 
had been derived from old crystalline rocks, though perhaps not 
ammediately. The same remark applies to the sands of the 
upper and marine series, which, in one instance at least, exhibit 
exceptionally rounded contours.1 Among these, however, con- 
giomeratic beds occur which have a ready attracted some 
attention. It 1s obvious that no small part of the materials, as 
#t Farnngdon, Potton, and Upware, has been derived from 
erous secondary rocks of earher date There are also 
pebbles of vem-quartz and quartzite which, however, may have 
een obtained by the denudation of Triassic rock» The 
“ Lydian stone,” which 1s abundant in angular or subangular 
fragments at Potton and Upware, is for the most part chert 


from the Carboniferous Limestone, or in some cases from Jurassic | 


rocks, but a few specimens may be fiinty argillites, and thus of 
reater antiquity One or two pebbles of older Palzozmec rock 
Sei been found, and a hard quartz grit has occurred, containing 
among its grains minute acicular crystals, prohably of tourmaline 
Potton has furnished one or two pebbles which appear to be a 
devitrified pitchstone, and a large pebble of porphyritic quartz- 
felsite has been sent to me by Mr Willet from Henfield (Sussex) 
These conglomerates, together with others in the Upper Neo- 
comian of land, have been so fully described by Mr Walter 
Keeping (Geel. Mag Dec 2, vol vit. p 414), that I need not 
enter into further details, though I am well aware that the subject 
is bd no means exhausted. 
or a like reason I may pass briefly over the remarkable 
found in the Cambnidge greensand (Sollas and Jukes- 
QO. ¥. G. S vol. xxix. p. 11). They occasionally 
i exceed a cubrc foot in volume, but are generally smaller. 
Among them are diverse sandstones and grits, probably Palxo- 
aoic, granite, gneiss, various schi-ts, quartzites, and slates, besides 
greemione, a very coarse bro or hypersthentte, and a com- 
Fact feldstone, | thok it highly probable that many of these 
erratics came from the north, in some cases almost certainly from 
and were transported by ice, though I am not satisfied 
thet any exhibit true glacial strie, In the south of England a 
boulder of old quartzose rock, perhaps a piece of a coarse quartz- 
ain, crushed and re-cemented, has been found by Mr. J. S. 
in the gault, and in ‘he chalk we have the well-known 
ranitic rock and other boulders at Penley, near 
of coal (Wealden or Jurassic) in Kent (Godwia- 
¥. G. S. vol. xu. p. 327). Mr Godwin-Austen 
other instances of pebbles m chalk, and I have received 
small specimens from Mr W. Hill, from about the 
the Melbourne rock, which, however, have not yet 
light on the subject. 
Previous wxiters have called attention to the fact that 
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that older sandstones or granitoid socks lying to the weet hase 
furnished the materials of the Bagshot jae which ah bas = 
wide an extension in that direction; their lithological d  ~” 
would lead us to took towards the same quarter for the x 

of the more limited Oldhaven and Thanet beds. The we |... 
flint pee in the Oldhaven series, and in occasional dared 
the Bagshot, suggest the proximity of a shore-line of Upper’ 
Cretaceous rocks : 

I have had no eppoeanty of adding to what has been writtes 
on the lithol the hmited Pliocene deposits in England, and, 
as stated at the outset, have excluded from the scope of this: 
address all beds of later date, which have been so ably 
by Mr. Mackintosh, Dr. Crosskey, and many other geologists, 


Prinetples of Interpretation 


In attempting to interpret the facts which I have enumerated 
we must bear in mind the following peer goed —_ 

(t) Pebbles indicate the action Shee of waves of the sea,} or 
of strong currents, marine or fluviatile. 

(2) The zone m the sea over which the manufactute of ped’ les 
can be carried on 18 generally a very narrow one It extends 
from the high-tide line to the depth usually of a few feet below 
low-water mark It 1s estimated that as a rule there is no 
disturbance of shingle at a greater depth than twenty feet below 
the latter. It is therefore probable that a thick and very widely 
extended pebble bed 1s not the result of wave action 

(3) The movement of the deeper waters of the sea as a rale 
1s $0 slight that only the very finest sediment can be affected by 
it Now and then great currents hke the Gulf Stream, or more 
locally ‘‘ races,” may have suffictent power to transfer pebbles 
and sand, but mstances of this will be exceptional, and confined 
to rather shallow water The Jarger coast currents, however, 
may transport mud to considerable distances, but in directions 
parallel with the main trend of the shores. 

(4) L’xcept where very large rivers discharge their water inte 
the ocean, or in sotne special case of (3), sediment 1s deposited 
comparatively near the shores of continents Even in the case 
of very large rivers only the finer sediment 1s carricd far from 
land =The Challenger soundings have shown that 150 miles is 
ahout the maximum distance from land within which any tr 
portant quantity of detrital materials 15 depasited.? As a role (so 
far as I can ascertain), the coarser sediments are generally 
deposited within a few miles of the coast Hence thus 1s fringed 
by a zone of sediment, which, after passing a maximum CM 
within a short distance from the shore, gradually thins away. I 
doubt whether this detrital fringe 18 often more than seventy or 
eighty miles wide, probably the coarser sands do not usually 
extend for so much as a quarter of this distance The inertia of 
the mass of the ocean water quickly arrests the flow of even the 
mightiest nver or reduces it to a mere superficial current. Hence 


tame A name 


on the bed of the adjacent sea. 

(5) Thus rain and rivers are generally more important agents 
of denudation and transportation than the sea, because unless . 
the land be nsing or sinking the zone over which the latter can 
operate is iiaited both vertically and horizontally 

(6) The coarser matenals of rock are capable of being trans- 
ported by streams to considerable distances without serious 
diminution of volume. Prof, Daubrée has proved experimentally 
that a stream flowing at the rate of about two mules per hour 
would roll angular es ge of quartz or hard granite into 

rfectly smooth pebbles after a transit of 25 ki 

15% miles), During this process the fragments lost about four. 


tenths of their weight. Further transport reduced the volume of 
the pebbles very slowly, The loss afterwards varied from £/t000 
bble of 2 ipties 


to 4/1000 per kilometre. To reduce a peb 
dueae tot inch diameter—that is, to diminish its volpiny, 
by seven-eighths—would require a journey of from about ax 
875 kilometres (approximately from 137 to 548 mites). “This: 
approximation, rough as it ia, becoutes still less exact ss 
pe bles decrease in size ; the rate of dimination in yolume = 


parthus relation to the area of the surfacé, T 
eae ae : the further ic will travel without 
diminution of sive. Sand:grains are even with @ 
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debineds; Wrentding to the same author a quarts gran 1/soinch 
Badal eek sega to be transported by water action some 
depen losigg its angles. On this account the presence 
acmentistone of numerous well-rounded grains 1s taken to undi- 
edie action of wind, for, as 1s well known, blown sands are 
Wasa tore quickly rounded.? 
¥ Theos ts of gravel and coarse sand, of considerable 
ickness and great extension, are more likely to indicate 
| "the ieitnediate action of a river than of a marine current. If 
timited in extent they may have been formed at the embouchure 
oF's fiver into a leke or sea. If, however, they can he traced 
fottong distances, they are more probably in the main sub-aerial 
ts from rivers. 
following examples = convey some idea of the kind of 


giver which would be required to transport the more important 
of grits and stones mentioned in the first section of this 







way ok 


The old river-gravels of the Sierra Nevada are ‘‘in some 
plages 300 or 400 feet thick and almost homogencous from top 
to bottom,” sometimes they even obtain a thickness of 600 feet. 


. Whitney is of opinion that the fall in these old river channels 
bly from 100 to 130 feet per mile. Apparently, how- 


ever,“ we need not invoke so large a fall as this. The total fall 
of the Danube 1s 3600 feet, and its length 1750 miles From 
Parsau to Vienna the fall is 1 in 2200, from Vienna to Old 

va I in 10,000, Yet the velocity of the current from 
Vienna to Basias (fifteen miles above old Moldava) 1s ‘ from 
two to three knots an hour,” depending on the amount of water 
This would suffice to transport pebbles of the average size of the 
English Bunter. Below the Iron Gates the fall 1s still less rapid, 
but sand 1s carried down for a very considerable distance, If 
then the rivers of the old contimental land resembled the larger 
streams of Europe, they would suffice for the transport of the 
matenals with winch we have dealt, especially if aided by coast 
carrents after the debris had reached the sea. 

(8) If boulders occur in a matnx consisting of fine mud, or 
mainly of organic material, they must (unless they are volcanic 
posi have floated thither ether attached to large seaweeds or 
entangled in the roots of trees, or supported by ice If they are 
rather numerous and a foot or more in diameter, in a marine 

t, the last 15 the most probable mode of transport. A cubic 
yard of ice will more than suffice to float a cubic foot of average 


Conclusion 


The facts already mentioned, regarded in the hight of the 
above A sigs girs Justify, mm my opinion, the following inferences 
as to the past physical geography of our country. At the com- 
mencement of the Cambnan period great masses of Archzean 
rock, granites, gneisses, and schists, must have existed, not only 
on the western side of Brita, but also over a considerable tract 
of Jand now covered by the sea. Detritus from this content 
became an important constituent in the Cambrian rocks, and in 
many cases, as at St. David's, in Anglesey, Carnarvonshire, &c., 
the shore-line must have been very near at hand. With the 

period commences a Ieng continued subsidence, s0 
that its basement beds at different places are very probably not 
all of quite the same age. ‘The land surface was from the first 
Seregular, and it 1s very probable that waves of the sea were 
fretting away some parts, while rain and river, heat and cold, 
were still sculpturing others. But among the materials of the 
ancient land were not only granitoid rocks, gneisses, and schists, 
but also newer strata more distinctly of clastic origin, memo- 
rials of past denudation—quartzites and grits, phyllites and 
slates, not to mention others—and these, by their intimate struc- 
tare, sometimes indicate that great earth-movements must have 
airéady occurred.* In many localities, perhaps as a result of 
these rbances, there occurred, towards the conclusion of the 
penod, great volcanic outbursts—by which, no doubt, 
nutigrous cones were built up, and many of the matenals of the 
so-called Pebidian group were supphed dt is, I think, at present 
reed safe to attempt to trace the exact land boundaries of 
the Cambrian ocean, but the enormous masses of Archean 
material which are entombed in the earher Palseozoic strata of 
Weies and of North-West Scotland can, I think, only be ex- 
plaltted by the proximity of a great continental land—an extension 
som the subject of this Dau “ Géol. Expériment.,” 
int, for instance, north-west strike, and other effects of 

bnen produced in 
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of the present Scandinavian peninsula—which not 
had a general stope towards south-east, the main w 
of which may have lain some distance to the west of the Outer 
Hebrides." But even over the more central parts of Britain: 
there cannot have been deep or open ocean. We are con- 
stantly cong upon the traces of pre-Cambrian and early 
Cambrian land; some of our Mid-England Archean masses, 
like the Malverns, appear to have nsen above the water, and 
to have undergone denudation after the great earth-movements 
which ushered m the Silurian period. Prior to this, after a time 
of repose in the Cambrian, at more than one epoch, and in move 
than one place, there were great volcanic outbursts, which ap- 
pear to have studded the sea with volcanic islands, and to have 
added to the heterogeneous materials from which the sediments 
were now formed. It 1s evident that in Silurian times the coast- 
line had extended southward and eastward, The coarse deposits of 
this age, in Wales, the Lake district, and Southern fcotland, com- 
pared with the finer mudstones and limestones of the Welsh border 
and of England, seem fully to bear out this assumption, which is in 
accordance with a well-known law of mountam-making. The Old 
Red Sandstone of Scotland and of Wales indicates a yet further 
continental extenston towards the south east. A great epoch 
of mountain-making 1n the Scotch highlands, which had per- 
haps been going on at intervals from the beginning to the ead of 
the Silurian period, had now come to an end ; the southern up- 
lands had risen up, hke a Jura to the Alps. But probab 
their elevation did not terminate the earth movements, for the 
post-Silunan cleavage of the Lake district, and the absence of 
Old Red Sandstone both here and in Central England ind:- 
cate that the Palsozoic land mass continued to extend on tts 
south-eastern flank. The Devonian period introduces us in the 
greater part of Great Britain to an epoch of limited and excep- 
tional deposits, and of widely prevalent terrestnal conditions. 
It seems almost certain that the Old Red Sandstones of Scotland 
and Wales are of fresh-water origin—the deltas of rivers, formed 
either in lakes or possibly in part as sub-aenal deposits, Streams 
of considerable volume and of some strength are indicated by 
the matenals In one case, the Old Red San ¢ of North-East 
Scotland, we may perhaps discern in the Great Glen some indi- 
cation of the old mver course. It1s easy to ascertain the source 
of the materials of the Scottish Old Red Sandstones, They are 
as obviously the detritus of the Highland mountains—then pro- 
bably a far grander and lofter chain—as the nagelflue and the 
molasse of Switzerland are of the Alps 

At this trme martne conditions prevailed in the south of ae 
land. The sea appears to have deepened towards the sou 
but I suspect that a region of crystalline rock still existed at no 
great distance in that direction and in the west. Probably the 
Bnito-Scandinavian peninsula curved round to the east 80 as to 
include some part of Brittany.* Another great epoch of subsidence 
now commenced, commemorated by the formation of the Car- 
boniferous limestone At this I need hardly glance, as it has 
been so fully discussed by Prof. Hull and other writers. The 
land sank both in the north and in the south of England. There 
was deep sea over Derbyshire and Southern Wales, but the 
ground beneath our feet probably remained above water, formung 
either a contmental promontory or a large island. 

There were other well-known interruptions to the sea, which 
also overflowed a considerable part of Ireland and districts far to 
the cast of England. The Scotch highlands, however, probably 
remained above water, for, as is well known, the Carboniferous 
hmestone of Central Scotland overlies a fresh-water formation, 
and is itself not wholly marine, since it contams coal, and like 
conditions prevailed in Northumberland. 

Gradually, however, the sea shallowed, and terrestrial con- 
ditions returned. In the later part of the Carboniferous series 
we have clear indications of two, or perhaps three, i ant 
currents, almost certainly those of rivers, bringing mat m 
the southern district from the west; in the northern, from the 
north-west and probably the nérth east. These materials may 
have been in part derived from older Paleozoic rocks, but the 
facts when fairly considered seem to indicate that there was. aleo 
udation of crystallime and not improbably | 


an extensive 
Archean rocks, unless we suppose that great areas of 
Paleozoic granite have now disap beneath the waters. “At 
any rate, we may perhaps regard the open water between Ireland 
Possibly the comparati’ deepening Atlantic 
soskieee Lae coe’ have Sams main sche wane sadiny of ie 
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‘aid Soothing Ga the one ‘hand, and’ ti ‘the east of the latter 
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that of the sea which has in later times divided the British Isles, 
of earth-movements clused—as was to be expected 
the -C: subsidence and deposition. We trace one 


‘Bake of temntes and of intens: compression along a broad 
joven doremers | the voath of Ziagland, from Germany to Ireland ; 
“a ‘ewe Tatense over the northern part of our country ; the 
gues of the former flexure striking a littie north of west, of the 
Satter about west-south west, The one appears to me to mdicate 
a thrust from 2 t mass of hard, more or less crystalline rock 
in the south, which probably led to the formation of a mountam- 
chain extending from North-Central Lurope over the Channel to 
the southern margin of England. The latter may be explained 
by the presence of th: above named north-western continent. 
the Peranan tune terestrial conditions probably prevailed 
over a large part of Britain. 1t1s extremely difficult to ascertain 
the exact circumstances under which the Permian beds of Cen- 
‘tral England were deposited, but I should think they imply a 
retarn to ph l conditions not unhke those of the Old Red 
Sandstone, perhaps the marine fossils which have been 
found in Warwickshire may indicate that the water there had 
some imperfect connection with the sea. J must not discuss the 
vexed question of the age of the Pennine Chain, but must con- 
tent myself with expressing my opimion that, at most, it can 
only, as yet, have very partially interrupted the continuity of the 
water in Northern England. The bed. there appear to Indicate 
a supply of matenals from the north and north-west, as if the 
old rivers had not been wholly diverted by the great earth-move- 
ments which closed the Carboniferous period Sir A. Ramsay’s 
view, that the water in which the dolomitic hmestone was de- 
ted was more or less cut off from the open sea, seems to me 
as Means improbable ; 1n any ca e, it 1s a rather exceptional 
formation, and over the greater part of Britain, probably, land 
continued, and deposition was on the whole local 
ith the Trias a new era commences ; physical features had 
been now uced, which in all probability endured through a 
cenaiderable part of Mesozoic times. The facts which I have 
laid before you, regarded in the light of the general principles 
indicated above, compel us to look away from the immediate 
vicinity for the pulk of the materials, coar-e and fine, of which 
the northern [rias 1s composed, though neighbouring hills may 
have furnished occasional contributions, especially to the earlier 
deposits. The analogy of the Old Red Sandstone, the Calciferous 
Sandstone of Scotland, and the Nagelflue and Molasse of Switzer- 
land, together with other pecuhanti s too well known to need 
repetition, make it in the highest degree probable that the Bunter 
beds were not deposited in the ocean.4 Hence they must be 
either deltas formed in an inland sea or in a lake, or true fluviatile 
deposits. Neither lake nor inland sea ap, ears likely to have been 
sufficiently large to admit of waves or currents capable of either 
rounding the pebbles or transporting the materials. We are 
therefore compelled to fall back upon the action of rivers ‘Lhe 
sandy beds of the Bunter indicate a stream flowing from one- 
third to half a mile an hour, the pebbles one from two to three 
miles; that is to say, the Upper and Lower Bunter sandstones 
‘would require the former rate of movement, the Pebble Beds the 
. Now, we must remember that, in the West-Central dis- 
trict, the Lower Tras consists of three wedge-like masses, about 
& hundred wiles in length, of which the coarser 1s probably the 
more extensive. The comparative uniformity of the deposits in 
each case indicates a uniformity of flow, and suggests either a 
large and broad stream, not lable to much variation, or one 
which, when flooded, quickly made a channel of its Mere 4 and 
deposited mainly at such season I have the greatest ditficulty 
am understanding how a current of the requisite velocity could be 
yoainta: by the water of ariver or rivers flowing into a lake 
or an inland sea, or in explaining the tmparute arrangement of 
the beds on the hypothesis that a basin me gecealy sede ace 


the northward by a stream which, like the Rhone at the upper end 
of the Lake of gradually advanced its delta by flowing 
over the materials which ft had previous! ted in the basin. 
Hence I believe that we must regard er beds as sub- 


aenal deltas, analogons to the conglomerates in the Siwahk 
deposits of India,* and to the sandstone and nagelflue on the 


8 also the Bunter ani Keuper in the region traversed by the 


ho spalogy of the Indian conglomerates was suggested to me by Dr, 
7 : Seq Geol. Mag. Dec. a, vol. x. p. 514. = 


Outer cone of the Alps, depasite in’ sit Peicars 
English Bunter, We ay mane, panengtlae 
on each side of the Pennine Chain from « munialo fend dep 
formed the Lower Bunter rennin 
upheaval in the mountain district,’ and corres Dae 
in the lowlands, flowed more ly so us to coverthis depot 
with the Pebble Bed, and lastly, asits former conditions netareedy: 
laid upon this the Upper tones, I have spoken, for the aplag’ 
of clearness, as if these were perfectly distinct formations, but #: 
would by no means follow that some part of the Gner beds! 
to the south-east might not be contemporaneous with a pie. 
tion of the coarser to the north-west, as the ] 
first increased, and then diminished. As I have already . 
the materials of the pebbles and of the sand make it im- 
ssible to refer the main constituents to local sources, 
any of the rocks do not exist in the Midland; there & 
no reason to suppose that at that tume there were in this regida 
masses of land of sufficient area and height to feed importaat 
rivers.) From currents of any other kind we are precluded, #@ 
that I believe we may safely turn our eyes northward and look 
for the ultimate source of the Triassic sandstones and conglo- 
merates among the older rocks of the Scotch highlands, and 
their extension to east and to west, though very probably the 
materials may have been more directly supplied from Old Red 
Sandstone and early Carboniferous strata, in remnants of which 
identical fragments may still be seen. In hke way we may re- 
gard the Trias of the south of England as the detritus of at 
one great river, which flowed fiom the west or south-west. The 
materials of the Keuper came from the same directions in each 
case, but here, I think, we have indications of deposition in an 
inland sea. Breccias formed on its coasts, and sands were at first 
deposited init, but presently the area of water increased, and the 
coarser materials must have been arrested in the uplands, while 
the fine sediment which forms the marls may have been carried 
out into the «alt lake and slowly settled down 1n its calm waters,* 
Its shores may have been hardly more favourable to a vigorous 
development of life than were its salt-saturated waters; during 
this period and the preceding Bunter the lowland border of the 
mountains, like some of the northern districts of India, may have 
been arid and barren regions of shifting sands. 

The Trias of Northern Scotland very probably indicates a 
repetition on a more restricted scale of the physical conditions 
of the Old Red Sandstone, but after this we observe signs of an 
encroachment of the Atlantic on the above-named old area of 
continental land 

The Jurassic series 1s represented in Northern Scotland on 
both the western and eastern coasts by marine or estuarine beds. 
‘Ihis probably indicates important modifications m the rive 
channels, subsidence on the west altering the slopes, reducin_ 
the length, and cutting away some of the feeding-ground. Traces 
may still be discerned in England of the two northern rivers 
but that which in Tnassic times was the larger contributor, 
appears in Jurassic to have been gradually enfeebled ; the other 
one and the south-western stream seem to have still flowed with 
some strength. Sands, however, now become pre aedamae 
local. Probably the coarser materials, as a rule, did not 
the sea. This appears at all times to have been comparative): 
shallow and inclosed by land on every side but the south-east 
The recent discovery of Oxford Clay beneath the Cretaces 
beds at Chatham suggests that a narrow strait running m 

northerly direction may have insulated the Paleozoic roc 








¥ It may be useful to give a rough idea of the quantity of rock which mu 
have been denuded in order oa ae materials for the Eeriad beds. 
pose, rposes culation, we beda 
cover the tniet from the Cheshire coust to the Midland counties, as formis 
the section of a cone contained by two planes drawn through, the axie . 
us to include an angle of 30°. IfA be the height of this axis, and + 


radius of the base, the volume of this figure is "=. Take, for purpos 

of calculation, & ==} mile, r== 80 miles, «m3; the volume ie 

233 cubic miles. aps nat ag orn dapat 
mile high, with a base of 4 mi lenges 
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pik nh Siesta Utrict. “Tho clays of the Liss, Oxfordian, 


fol Deaeartdglet bly indicate a direct discharge of sedi- 


vewine 1 in the upper parts of which sediment was 
Magonbied ap that the waters Of the sea were clear. The deposits 
oftie urbeck and Weald indicate that the western river still 
Greigiel. an extensive area, and « gradual rise of land in later 
;Jummieic times, especially towards the south, appears to have 
c: -the river delta eastwards, and to have limited the area 
bof the Jurassic sen on the north. 
t. the end of the Neocomian, owing to a widespread 
i the sea once more returned to South-Eastern England, 
tand‘a communication appears to have been opened between it 
andthe Speeton basin. This comparatively narrow strait was a 
‘region of considerable denudation and of strong and shifting 
coast currents.2 The Cretaceous subsidence at first brought 
back physical conditions not very different from those prevalent 
bin Oxfoerdian and Kimmeridgian times, but later on a very 
depression must have so far submerged the northern 
. coutinental land as either to break up the parts adjacent to 
Mitain into groups of islands, or at least to flood the valleys so 
ptetely as to prevent any discharge of sediment into the sea. 
Rwatics of the Cambridge Greensand suggest that a free 
ONT, tion into the northern ocean was established, anterior 
to the formation of the Chalk marl, through some part of the 
present interval between Scotland and Scandinavia, so as to set 
up @ coast current with a southerly drift of shore tce near the 
eastern part of England , to this also may be due the erosion of 
™the Cambridgeshire Gault 
‘ The larger part of Bntain was dry land during the Eocene, 
though the sea after retreating appears to have again encroached 
over the southern and eastern districts of England. The sands 
may indicate that the western river again resumed its course ,? 
the extension of the London Clay up our eastern coast suggests 
that the northern river still flowed, But with the important 
disturbances which closed the Eocene and ushered in the con- 
tinental conditions of the Miocene—new flexures along the old 
east and west Imes—the earlier physical features appear to have 
been finally obliterated, and the sculpture of the English low- 
lands began ‘The tale of the volcanic outbursts of Western 
Scotland has been s. well told by my frend and predecessor 
Prof, Judd that I need do no more than recall it to your mind 
The Phocene eae of Eastern England indicate a new 
encroachment of the Franco-Belgian Tertiary sea. 
Thus ends my sketch, too lengthy, I fear, for your patience, 
t too brief to allow of a complete treatment of the subject 
{ may, however, suflice to indicate that in geology the ‘‘task 
of the least” 1s by no means despicable, and that great results 
may be hoped {rom apparently small means; that in this 
search for “ Atlantis through the micro cope” we may find it 
very near at hand, and may discover annlogies, as has been 
in ed in our President’s address, between the two borders 
of the ocean which severs Europe from America. An enlarged 
study of the materials of our Palsozoic and Jater detntal rocks 
may indicate that from very early times there has been a recur- 
rence of similar physical conditions, and that 1n geology also 
a yeourrence of effects indicates a recurrence of the same 
censes. The facts which [have brought before you have justified, 
I trust, my opening remarks as to the rich harvest which yet 
awaits investigations into the structure of the fragmental rocks. 
To resume the simile then used, I see the land of promuse, 
stretching far away from beneath my feet, till it seems to melt 
anto the dim and as yet unknown distance Not speedily will 
its riches be exhausted. Our hands will long have vanished, our 
woices will long have been still, before the work of discovery 1s 
soded, and men have reached the shore of that circumfluent 
_ wetan which, at least in this life, limits their finite powers. 
* ‘The considerable distance to w 
ouy Roasibty Indicate that, poser et ver Sctland, ra hllaerhebtd 
‘en had now opened with the nort ocean, which had set up a 
Surrent the const east of the Pennine 
ed a Se > ton anges — to Bs cays, ons would hegre ry 
a curren Irection would 
it is’ the opinion of Dr. Sorby that th sagt agian 
, the Direction of the Currents indicated by Coarse ts 
es gaa Rocks”? are most valuable (Forks. Geod. Pol. Soc. v 220, 
The occasional beds of Sint les indicate a nei shore line 
heeineeous rocks rather than dencdarinn of tons of Coonoent © j 
att ted been deported on parts of the western land during the of 
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SECTION D 
BIOLOGY 


OPEninc AppRess BY WILLIAM CARRUTHERS, Paes.L.S.,’ 
F.R.S., F.G.S., PRESIDENT OF THE SECTION ’ 


In detaining you a few minutes from the proper work of the 
Section, I propose to ask your attention to what 1s known of 
the past history of the species of plants which still form a por- 
tion of the existing flora. The relation of our existing vegeta- 
tion to ing floras 1s beyond the of our present 
inquiry: it has been frequently made the subject of exposition, 
but to handle it requires a more lively imagination than I can 
lay claim to, or, perhaps, than it 1s desirable to employ mm any 
strictly scientific investigation. 

The literature of science 1s of little, if any, value in tracing the 
history of species, and in determining the modification or the 
persistency of characters which may be essential or accidental to 
them. Tf help could be obtained fron this quarter, botanical 
inquiry would be specially favoured, for the literature of botany 
is earlier, and its terms have all along been more exact than in 
any of her sister sciences. But even the latest descriptions, in- 
corporating as they do the most advanced observations of 
sclence, and expressed in the most exact terminology, fail to 
supply the data on which a minute comparison of plants can be 
instituted. Any attempt to compare the descriptions of Linngeus 
and the earlier systematists who, under his influence, introduced 
greater precision into their language, with the standard rs 
of our own day, would be of no value The short, vague, and 
insufficient descriptions of the still earlier botanists cannot even 
be taken into consideration. 

Greater precision might be expected from the illustrations that 
have been in use 1n botanical literature from the earliest times’; 
but these really supply no better help in the minute study of 
species than the descriptions which they are intended to aid, 

‘he earliest illustrations are extremely rude - many of them are 
misplaced , some are made to do duty for several species, and 
not a few are purely fictitious The careful and minutely exact 
illustrations which are to be found in many modern s§ i 
works are too recent to supply materials for detecting any 
changes that may have taken place in the elements of a flora. 

But the means of companson which we look for in vain in the 
published literature of science may be found mm the collections of 
dried plants which botanists have formed for several generations, 
The local herbaria of our own day represent not only the 
different spectes found in a country, but the various forms which 
eccur, together with their distribution. They must supply the 
most certain matenals for the minute comparison at any fature 
epoch of the then existing vegetation with that of our own day. 

The preservation of dried plants as ahelp in the study of 
systematic botany was first employed in the middle of the six- 
teenth century. The earliest herbarium of which we have any 
record 1s that of John Falconer, an EnzJishman who travelled in 
Italy between 1540 and 1547, and who brought with him to 
England a collection of dned plants fastened in a book. This 
was seen by William Turner, our first British botanist, who 
refers to it in his ‘‘ Herbal,” published in 1551. Turner may 
have been already acquainted with this method of preserving 

lants, for in his enforced absence from England he studied ax 
Bologna under Luca Ghint, the first Professor of Botany m 

Europe, who, there 1s reason to believe, originated the practice 

of making herbaria. Ghim’s pupils, Aldrovandus and Cze.- 
alpmus, formed extensive collections. Caspar Bauhin, whose 

‘*Prodromus” was the first attempt to digest the hterature of 
botany, left a considerable herbarium, still preserved at Basle. 
No collection of English plants 1s known to exist older than the 
middle of the seventeenth century ; a volume containing some 
Bnitish and many exotic plants collected in the year 1647 was 
some ago acquired by the British Museum. To the 
end of that century great activity was im the vollec- 
tion of plants, not only m our own country, bat in district 
of the globe visited by travellers. The Inbours of wad 
Sloane, of Petiver and Plukenet are mamfest not ot the 
works which they published, bat in the collectionsthat, 
made, which were purchased by the country in 1759 wites 
museam of Sir Hans Sloane became the nucleus of the now 
extensive collections of the British M . The most im- 
portant of these collections m regard to Brith plants is the 

barium of Adam peroagnibrignemige leet baron ra 
containing an extensive series, which formed ‘of & 


complete, supplement those of 
: these various materisis ate in such a state of preserva- 
tion as to permit of the most careful comparison with livi 
ts, and var show that the two centuries which have akon 
their collection have not modified in any particular the 
contained m them. The early collectors contemplated 
the preservation of a single specumen of each species ; 
consequently the data for an exhaustive com of the 
indigenons of Britain at the beginning of last century with 
that of the present are very umperfect as compared with those 
hich we shall hand down to our successors for their use. 
collections made in other ons of the world in the 
seventeenth century, and included im the extensive herbarium of 
Sir Hans Sloane, are frequently being examined side by side 
with of our own day, but they do not show any peculiari- 

t distinguish them from recent collections. If any 
es are taking place in plants, it 1s certam that the 
during which their dried remains have been preserved in 
have been too short to exhibit them. 

Beyond the tame of those early herbana the materials which 
‘we owe in any way to the mtervention of man have been pre- 
served without any regard to their scientific interest. They con- 
sist mainly of materials used in building or for sepulture ‘Lhe 
woods employed in medieval buildings present no peculiarities 
by which they can be distinguished from existing woods , neither 
do the woods met with m Roman and British villages and 
burymg-places. From a large series collected by General Pitt- 
Rivers m extensive explorations carned on by him on the site of 
a ds which had been occupied by the British before and 
after t fe epeearanre of the Romans, we find that the woods 
chiefly by them were oak, birch, hazel, and willow, and 
at the latter period of occupation of the village the wood of the 
§ chestnut (Casiama vulgans, Lamk ) was 50 extensively 
employed that 1t must have been introduced and grown in the 
district. The gravel beds in the north of London, explored by 
Mz. W. G. Smith for the paleolithic implements in them, con 
tained ents of willow and birch, and the rhizomes of 
Osmunda regaits, L. 

The most important materials, however, for the comparison 
of former vegetation of a known age with that of our own day 
have been sapped by the specrmens which have been obtained 
from the tombs of the ancient Egyptians Until recently these 
consisted mainly of fruits and pd These were all more or 
Jess carbonised, because the former mfling of the tombs had 
ex them to the ar Ehrenberg, who accompanied Von 
Minotoh 15 his Egypuan expedition, determined the seeds 
which he had collected , but as he humself doubted the antiquity 
of some of the materials on which he reported, the scientific 
value of his enumeration is destroyed. Passalacqua in 1823 
made considerable collections from tombs at ‘Thebes, and these 
were carefully examined and described by the distinguished 
botanist Kunth. He pointed out, in a paper published sixty 
years ago, that these ancient seeds possessed the minnte and 

tly accidental peculiarities of their existing represents- 
ves, Unger, who visited Egypt, published in several papers 
identifications of the plant remains from the tombs, and one of 
the latest labours of Alexander Braun was an cxamination of 
the vegetable remains in the Egyptian Museum at Berlin, which 
Beet ace afer tus death, from his manuscript, under the 
al editorship of Ascherson and Magnus. In this, twenty- 
four species were determined, some from imperfect materials, 
and necessanly with some hestation as to the accuracy of thear 
determination. 


Capers yi snp bai of unopened tombs belonging to an 
easly period in the hustory of the Egyptian people has pernutted 
the exammation of the plants m a condition which could not 
have been anticipated. And happily, the examination of these 
moatexials has been made by a botanist who is thoroughly ac- 
quainted with the existing flora of Egypt, for Dr. Schweinfurth 
has for a a of a century been exploring the plants of the 


Nile valley. The plant remams were included within the 


rmomasny wrappings, and, being thus hermetically sealed, have 
been preserved scarcel change. lacing the plants 
in warm water, Dr. Schwefafusth has cecil in ceca a 
saties of specimens gathered 4000 years ago, which are as satis- 
a ae eerie ol nomics ony recat ot tbe ree 

ons consequently su Taeans the closest 
exunination Vand comparison with lwving representatives 
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which were inclosed within the wrappings. es 


P 
[The following 1s a list of the species of ancient * 
lants determined by Dr. Schweinfurth, I am indebted ta Be. 

Schweinfurth for some species in this list, the discovery of whiciy. 
he has not yet published :—De/phemtum orientale, Gay; Cocgw- 
ins Leaba, DC. ; Nymphaea carules, ee ae 
Hook. ; Papaver Khaas, L. ; Sinapisarvensts, L., vac. Ali 
Jacq. ; Maerua uniflora, Vabl.; Oncoba spinosa, Forse. + 
Tamarex sslotsca, Ehrb. , Alcea ficsfoha, L.; Linums Aumile,. 
Mul. , Balanites aca, Del. ; Velss usnifera, L, ; Morings 
aptera, Geertn, ; Medicago denticulata, Willd. , Sesbania egypt 
aca, Pers, , Kaba vulgaris, Moench; Lens escudenta, Mosach ; 
Lathyrus sativus, L., Cayanus swndicus, L., Acacia nitotiony 
Del. ; Lawsonsa tnerntts, ., Pumca Granaturn, L. 3 Epix 
lobhum Airsuium, L. ; Lagenarsa vulgaris, Ser ; Crtrndius,pal- 

vis, Schrad , var. colocynthodes, Schweinf. ; Apeumt graveeione, 
+ 3 Cortandrum satunm 3 Ceruana pratenss, Forsk. ; 
Spharanthus suaveolens, b Chrysanthemum coronarium, 
L. ; Centaurea depressa, M. Bieb. , Carthamus tinztorius, L. ; 
Picris coronopifolia, Asch.; Mimusops Schimperi, Hochst. : 
* mecage oe Sambac, L., Olea europea, L , Mentha uta 

. 3 Rumex dentatus, L.; Ficus Sycomorus, L ; Ficus 
L. ; Salsx Safsaf, Forsk.; funiperus phanicea, L.; Pinus 
Pinea, L., Allium sativum, L.; Allium Copa, L.; Phenix 
dactylifera, L. ; Calamus fasctculatus, Roxb. ; Hyphane the- 
baica, Mart , Mederma Argun, P. G. von Wurtemb, ; Cyperus 
Papyrus, L., Cyperus estulentus, L., Andropogon laniger, 
Desf. ; Leplochioa bipinnata, Retz. ; Tritium re, L. 3 
Hordeum vulgare, L.; Parmelia furfuracea, Ach. ; Usnea pli- 
cata, Hoffm.] 

The votive offerngs consist of the fruits, seeds, or stems, of 
twenty-nine species of sigs Three palm fruits are common : 
the Medemia Argun, Wirt, of the Nubian Desert, and the 
Hyphene thebaua, Mast., of Upper Egypt, agreeing exactly with 
the fruits of these plants in our own day; also dates of different 
forms resembling exactly the varieties of dried dates found now 
m the markets of Egypt. Two figs are met with, Ficus Caria, 
L, and Ficus Sycomorus, L., the latter exhibiting the incisions 
still employed by the inhabitants for the destruction of the 
Neuropterous insects which feed on them. The sycamore was 
one of the sacred trees of Egypt, and the branches used for the 
bier of a mummy found at Abd-el- of the twentieth 
dynasty (a thousand years before the Christian era), were 
and laid out by Dr. Schweinfurth, equalling, he says, the beat 
specimen of this plant in our herbaria, and consequently paid 
mitting the most exact comparison with hving sycamores, 
which they differ in no respect. The fruit of the vine » com 


L. 
Ces 


‘aria, 


cultivated at the present day, but the under surface is clothed 
with white hairs, a peculiarity Dr. Schweinfurth has not ob- 
served in any ian vines of our time. A v 
of Imseed was found in ere at — 0: tity Hepat 
dynasty, now 3000 years o| a smaller quan r 

m another tomb of qhe twelfth dynasty, that is, 1000 years older 
This bel certainly to Leswnt Aumile, Mill., the species stl 
cultivated in t, from which the capsales do not differ in 
any respect. Braun had already determined this species pee 
served thus 1n the tombs, ra he was not aware of its fon- 
tinued cultivation in Egypt. berries of Faniperus planicet, 
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the fax-crope ‘of the days of Pharach, 
oe ol t ays 0 
ie Jwn time. There is not 2 single field Of flex in Egypt 
is chatlock does not abound, and often in such quantity 
eit pte flowers, just before the flax comes into bloom, 
pat'the appearance of a crop of mustard. The charlock 1s 
Riis. arvensis, L., var. Allonu, Jacq , and is distinguished 
from, the ordinary form by its globular and inflated silicules, 
pwhith are xs characteristically present in the ancient specimens 
rom thé tombe as in the living plants, Assm-x dentatus, L, 
ithe dack of the Egyptian fields of to-day, has been found in 
igriiees of the Greek period at Dra-Abu-Negga. 

itis t without the actual inspection of the speccmens of 

employed as garlands, which have been prepared by Dr 
weinfasth, to realise the wonderful condition of preservation 
witich they are. The colour of the petals of Pupaver Rheas, 
» and the occasional presence of the dark patch at their bases 
reset the same peculiarities as are stiJl found in this species 
ming in Egyptian fields. The petals of the larkspur 
eaninne orientale, Gay) not only retain their reddish-violet 
Meeput present the peculiar markings which are still found 
ing plant A garland composed of wild celery (A pesen 
»*L ) and small flowers of the blue lotus (Wymphca 
wewrulea, Sav.), fastened together by fibres of papyrus, was found 
on a mummy of the twentieth dynasty, about three thousand 

ears old, The leaves, flowers, and fruits of the wild celery 
Shave been examined with the greatest care by Dr. Schweinfurth, 
who has demonstrated in the clearest manner their absolute 
identity with the indigenous form of this species now abundant 
in moist places in Egypt The same may be said of the other 
plants used for garlands, including two species of lichens 

It appears to have been a practice to lay out the dead bodies 
on a bier of fresh branches, and these were mclosed within the 
linen wrappings which enveloped the mummy In this way 
,there have been preserved branches of considerable size of Ficus 
Sycomorus, L., Olea europea, L., Mimusops Schimpert, H., and 

marix nuotica, Khrb, The Mimusops 1s of frequent occur- 
rence in the mural decorations of the ancient temples , its fruit 
had been detected amongst the offerings to the dead, and de- 
tached leaves had been found made up into garlands, but the 
discovery of branches with their leaves still attached, and in 
one tase with the fruit adhering, has established that this plant 
is the Abyssinian species to which Schimper’s name has been 
given, and which is characterised by the long and slender petiole 
of the leaf 
_ In none of the species, except the vine to which I have re- 
serred, which Dr. Schweinfurth has discovered, and of which be 
,has made a careful study, has he been able to detect any pecu- 
harities in the living plants which are absent in those obtained 
from the tombs. 

Before passing from these Egyptian plants I would draw 
attention to the quality of the cereals ‘They are good spect- 
mens of the cereals stull cultivated. This observation 1s true 
also of the cultivated grains which I have exammed, belonging 
to prehistoric times. [he wheat found in the purely British 
portion of the ancient village explored by General Pitt-Rivers ts 
ep the average of wheat cultivated at the present day 
This is the more remarkable, because the two ‘sin pies from the 
later Romano- British period obtained by General Pitt-Rivers are 
very much smaller, though they are not unlike the small hard 

of wheat still cultivated on thin chalk soils. The wheat 
trou lake-dwellings in Switzerland, for which I am indebted to 
Mr. é T. Lee, F.G.S., are fair samples My colleague, Mr 
W. Faweett, has recently brought me, from America, grains of 
mmadge from the prehistoric mounds in the valley of the Mssis- 
eines, aad tlie tombs of the Incas of Peru, which represent 
samples of this great food substance of the New World. 
Tho early peoples of both worlds had then onder cultivation 
prodactive eties of these important food-plants, and it 1s 
remarkable that in our own country, with all the appliances of 
wcientiic cultivation and intelugent farming, we have not been 
wois to appreciably surpass the grains which were harvested by 
our tule ancestors of 2000 years ago. 
Sertaking a further step into the past, and tracing 
an the strata of the earth’s 


of plants 
eave behind all certain chronology. 
ht observer and recorder there can be no 
noftime, We can only specalate as to the 
effecting the changes represented by the 
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the remains 
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The -bogs are composed entirely of plant-remains belong, 
ing to A oy tae existing in the hams finds theyoccur. ‘They - 
are mainly suarface-accumulations still being formed and going 
back to an unknown antiquity. They are subsequent to the 
last changes in the surface of the country, and represent the 
physics! conditions stil prevailing. 

he period of great cold during which Arctic ice extended far 
mto temperate regions was not favourable to vegetable life, 
But in some localities we have stratified clays with plant- 
remains later than the Glacial epoch, yet indicating that the 
great cold had not then entirely disappeared _In the lacustrine 
beds at Holderness 1s found a small birch (Betula nana, L.), 
now limited in Great Britain to some of the mountains of Scot 
land, but found in the Arctic regions of the Old and New World 
and in Alpine districts in Europe, and with it Prenus Padus, 
L, Quercus Robur, L., Corylus Ave'lana, L, Alnus ulutrnasa, 
L, and Pinus sylvestris, L In the white clay beds at Bovey 
Tracey of the same age there occur the leaves of Arctostaphylos 
Ova-Ursz, L , three species of willow, viz. Sahx cintrea, L, S, 
myrtilloides, L, and.S. polarss, Wahl, and in addition to our 
alpine Betula nana, L., the more familtar &. aba, L In bedg 
of the same age in Sweden, Nathorst has found the leaves of 
Dryas octopetala, Li, and Saltx herbacea, L., this being asse- 
ciated with S solaris, Wahl. Two of these plants have been 
lost to our flora from the change of climate that has taken place, 
viz) Sax myrtiliotes, L,and S polarts, Wahl ; and Betula 
nanz, L, has retreated to the mountains of Scotland. Three 
others (Dryas octop tala, L.., Arctostaphylos Uva-Ursi, L., and 
Salix herbacea, 1), have withdrawn to the mountains of 
Northern England, Wales, and Scotland, while the remainder 
are still found scattered over the country Notwithstanding the 
diverse physical conditions to which these plants have been 
subjected, the remains preserved in these b esent no cha- 
racters by which they can be di.tinguished from the living 
representatives of the species. 

We meet with no further materials for careful comparison 
with existing species until we get beyond the great penod 
intense cold which immediately preceded the present order of 
things. The Glacial epoch includes four periods during which 
the cold was intense, separated by intervals of somewhat ngher 
temperature, which are represented by the mtervening sediment- 
ary deposits. During these alterations of temperature, extensive 
changes in the configuration of the land were taking place. 
The first great upheaval occurred in the early Glacial period, 
and was followed by a considerable subsidence <A second up- 
heaval took place late in the Glactal epoch Various estimates 
have been formed of the time required for this succession of 
chmatic conditions and earth-movements. The moderate com- 
putation of Ramsay and Lyell gives to the boulder-clay of the 
hrst Glacial period an age of 250,000 years, estimating the time 
of the first upheaval ay 200,000 years ago, while the subsidence 
took place 50,090 years later, and the second upheaval 92,000 
years ago : 

The sedimentary ta peo later than the Pliocene strata, but 
older than the Glacial drift, indicate an increasing severity un 
the climate, which reached its height in the first Glacial od. 

At Cromer, on the Norfolk coast, the newest of these deposits 
has supphed the remains of Salar polaris, Wahl , S. cemerea, 
L, and Hypnum turgescens, Schimp This small group of 
plants 1s of great interest in connection with the history of 
existing species ; therr remains are preserved in such a manner 
as to permit the closest comparison with living plants Such an 
examination shows that ng differ from each other im no pat 
ticular In the post-Glacial deposits in Sweden, Sadx 
L , ts associated with 5S, Jodaris, Wahl., as I have already stated. 
These two willows are very closely related, having indeed been 
treated as the same species until] Wahlenberg pointed out the 
characters which separated them when he established 

polaris a8 & distinct species in 1812. One of the most obvi 
the specific distinctions is the form and venation of the 
character which is, however, easily overlooked, bat when 
detected is found to be so constant that it enables one 
tinguish without hesitation the ane species from the other, 
leaves of the two willows in the Sweduh bed present 
pecuharities which they trey at the present day, 
venation and form of the leaves of S. solaris, Wahi., 


A 
a 





gfe 


4 
fh 


as 


i 
8 
a 


as they appear in the living plant. This i 
as the vegetative organs supply, asa rule, the leest stable of the 
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characters in mar aay of species, The single 
mons (2iyponas éuvgescens, Schimp.) is no longer included in 
the Bri flora, but is stall found as an Arctic and Alpine 

in Europe, and the pre-Glacial specimens of this cellular 
fant differ in no respect from their living representatives. 

The older beds containing the remains of existing species, 
‘which are found also at Cromer, have recently been explored 
with unwearied diligence and great success by Mr. Clement 
Reid, F.G.S., an officer of the Geological Survey of England. 
To him I am indebted for the opportunity of examining the 

imens which he has found, and I have been able to assist 
him m some of his determinations, and to accept all of them. 
His collections contain sixty-one species of plants belonging to 

~six different genera, and of these forty-seven species have 
been identified. Slabs of clay ironstone from the beach at 
Happisburgh contain leaves of beech, elm, oak, and willow 
The materials, however, which have enabled Mr Reid to record 
go large a number of species are the fruits or seeds which occur 
chiefly in mud or clay, or in the peat of the forest bed itself 
The species consist mainly of water or marsh plants, and repre- 
sent a somewhat colder temperature than -we have in our own 
dey, belonging as they do to the Arctic facies of our existing 

ora. 


Only one species (7y¥afa matans, 1. ), has disappeared from 
our islands , its fruits, which Mr Reid found abundantly in one 
locality, agree with those of the plants found until recently in 
the lakes of Sweden Four species (Preans spinosa, 1. 
Enanthe Lachenalir, Gmel , Potamogeton heterophyllus, Schreb 
and (17 us Abies, L.) are found at present only in Europe, and 
a fifth (Potamoge'on truhodes, Cham ) extends also to North 
America; two species (Peucedunum palustre, Moench, and 
Pinus sylvestris, L,) are found also in Sibena, whilst six more 
(Sanguzsorba i seb iad: L., Abus frutecosus, L, Cornus san- 
guenca, L., Auphorbra amyedalordes, L., Quercus Robur, L., 
and Petamogeion crispus, L.) extend into Western Asia, and two 
(Fagus sylvatica, L, and Alnus glutinosa, L) are included in 
the Japanese flora Seven species, while found with the others, 
enter also antn the Mediterranean flora, extending to North 
Africa these are Zhalctrum minus, L, Thalctrum flavum, 
L., Ranunculus repens, L., Stellaria aquatica, Scop , Corylus 
Arvellanz, L., Zanmichellia palustris, L., and Cladium Marescus, 
Br. With a similar distribution in the Old World, eight species 
(Bidens tripartita, L , Myosotis casprtosa, Schultz, Sueda marr- 
fima, Dum , Ceratophylium demersum, L, Sparganium ramo- 
sum, Huds, Fofamogeton pectinatus, 1., Carex paludosa, 
Good , and Osmunda regaits, L, are found also in North 
Amenca. Of the remainder, ten species (Nuphar luteum, Sm , 
Menyanthes trifohata, LU, Stachys palustris, L., Rumex marts 
mus, L., Kumex Acetosella, L, Betula alba, L, Seerpus pauce- 
Rorus, Laghtf., Zaxus baccata, 1., and SJsoetes lacustris, L - 
extend round the north temperate zone, while three (Lycepus 

. ., L., Alssma Flantago, L , and Phragmites communt,) 
Trin.), having the same distribution 1m the north, are found also 
im Austraha, and one (//ippurrs vulcaris, L_) in the south of 
Seuth America. The list 15 completed by Kanunciulus aguatils, 
L., distributed over all the temperate regions of the globe, and 
ph dacustris, L., which 1s found in many tropical regions 
as well 

The various physical conditions which necessarily affected thesc 
species in their diffusion over such large areas of the earth’s 
surface in the course of, say, 250,000 years, should have Jed to 
the production of many vaneties, but the aniform testimony of 
the remains of this considerable pre-Glacial flora, as far as the 
materials admit of a comparison, ts that no appreciable change 
- taken Pe ‘ ; ‘ss 

am unable to carry the history of any exish 1es of 

t beyond the Cromer deposits. Some of the plant-remains 
rom Tertiary strata have been referred to still living species, 
but the exaimmation of the materials, as far as they have come 
before me, convinces me that this has been done without sufficient 
evidence. physical conditions existing during even the 
colder of the Tertiary periods were not suitable to a flora fitted 
to persist in these lands in our day, even if the period of great 
cold had not intervened to destroy them, And in no warmer 

of the earth do these Tertiary species now exist, though 

Boras of the same factes occur, containing sew f allied species. 
sedimentary beds at the base of the Glacial epoch contain, 

as far us ps at present know, the earliest remains of ahy existing 


plant. 
It is not tay purpose tp point ont the bearing of these facts on 
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any theoretical views extertamed at the proeen + 
merely to place them belore the members of this esther 
which must be taken into account in constructing such th 

and a3 confirming the long-established axiom that by ~ — 
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SECTION H 
ANTHROPOLOGY 


OPENING ADDRESS BY SIR GEorRGE Camppgtt, K.CS.hy 
MP,DC.L., F.R.G.S , PRESIDENT OF THE SECTION, 


I FEEL much diffidence in taking this chair, for, though it~ 
former days I used to pay a good deal of attention to what was 
then called ethnology, I have been for many years immersed ia: 
perhaps more exciting but, I am afraid, less satisfactory occupa. ' 
tions , and I feel that Iam very far behind 2 scientific know- 
ledge and scientific methods. I only venture to address you 
because I take for my subject practical, rather than ¢~--““¢~ 
anthropology , the study and cultivation of the creature 
as he exists, rather than that branch of the subject which‘ seeks 
to inqmre into his ongin and development Intensely interesting 
aS are inquiries into the origin of man, it must be admitted that 
our knowledge on the subject 1s still very limited and our progress 
slow , that we have not yet got hold of the missing link, and 
scarcely know whether the flint implements are the work of man 
or of some earlier intelligent creature We are hardly on firm 
ground tll we come to man very much in the form in which we 
now have him, and even already divided into the principal 
varieties which exist to this day I now then invite you to 
approach the subject rather as practical agriculturists deal with 
the subject of horses and cattle than as scientists who trace these 
animals to very ancient prehistoric types, and in dealing with 
man from this pont of view I am emboldened by the considera- 
tion that here also science has not yet completely conquered the 
field, and that very much 18 open to those who bring to it only 
a quick eye and careful observation J think it can hardly be 
doubted that, m distinguishing well-marked types of humanity, 
the eye 1s after all the easiest and perhaps the safest guide. 
With that alone one can recognise the unmistakable differences 
of colour, size, facial features, set of the eye, character of the 
hair, and one or two other features by which the physical 
characters of different types of humanity are varied. On the 
other hand, when we come to nicer and more subtile distinctions, 
especially among the mixed races which occupy most of the 
world, we must confess that anthropometric science as applied 
to craniology, &c , gives us results only partially conclusive, TI 
have an unusually narrow head. I can hardly be fitted with a 
hat without making the hatter elongate it, my next brother 
has so remarkably broad a head that he cannot be fitted 
without altering a lange hat the other way: and +o I think it is 
in many families and races, as any one who tries to puzzle out 
craniological results will find 

So again as regards other guides to race It is admitted that 
language 1s not always a safe guide, but still it 1s a very import~ 
ant element in ethnological inquines, especially among primitive 
races, Ihave paid some attention to that, and my impression 
1s strong that language tests of race are to be found in the few 
simple elementary words and forms which any observer can 
easily master and examine, and not in the higher developments 
of the language, which are generally much intermixed with and 
influenced by foreign elements. I roughly put together a few 
dozen test words, & , which we found very efficacious in India, 
Take Enghsh, too ; the origin of the race is found in the lower 
and monosyllabic words, though the majority of the English 
words in a dictionary are Latin and French. 

There is another race-guide which requires much care and 
some ‘cientific accuracy, though not of what we should call s 
pre rly anthropometric character—I mean laws, customs, and 

bits, Like these too may be varied by foreign’ : 
influences, but I incline to think that they are more iy 
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for our purposes than bas always been 
least as persistent as, pe mote persistent than, age 
At any rate, they are certainly most apd ‘ 

ory cultivation of man ; and- while some ; 
and customs require scientific study, many ha bet see Mt 
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Abiehent:”\ For instatice, one scarcely realises till one goes 
re pew isiportent is the cow as pre-eminently an Aryan 
‘the sacredness of which was founded upon uses 
mt ignebed by other great races, such as the Chinese. The 







iy , aguln, who will not touch milk, and reject some other 
Ti we think among the best (pheasants, for mstance), 
= and large use of food which we reject, such as 


f ‘poppies and rats. It is most interesting 1o inquire whether there 
~4a any foundation for either class of prejudices. 
ae other habits and institutions well worthy of observation 
ae cite marriage and the family descent, through the female 
; ort h the male, the forms of small self-governing com- 
ies, and the tenure ofland Animals of nearly allied species 
seem to be divided by curiously sharp lines mto polygamous and 
; mous aces, It is hard to understand why hares should 
be stelotly mumogamiow) rabbits polygamous, partridge mone: 
ggamous, pheasants polygamous, geese monogamous, duchs poly- 
‘garmous. We have yet to discover to which class man belonged 
laws divided the race into two opposite camps in this 
When we come to institutions and land tenure we 
the region of politics, but for my part 1 must at once 
say that, f.ywe avoid mere party in politics, we anthropologists 
are called on to perform most important functions 1n the social 
politics of the day. What can be more important than to ascer- 
tain the effect on the race of modern urban hfe, of the increa ed 
use of meat, of the diminished use of milk, of the enormously 
" ficreased consumption of tea, of the more constant use of the 
and the brain, viewing these subjects in their broad general 
results, rather than from a merely medical point of view ? 






My view of the good work that may be done by the more 
popular methods in anthropology may be somewhat consoling tu 
our countrymen generally, for they seem as a whole to be too 
1 see it was 
stated that we have to get anthropometric mstruments from 
abroad But on the other hand our opportumes for obscrvation 
In our vast Empire we have every race, 
and every shade, every stage of progress, from the lowest to a 

s 
rulers, as explorers, as merchants, as employers of labour, as 
colonists, we come into the nearest contact, and have the mst 
intumatg relations with almost every people and every tribe on 
We are indeed a people who, if we make 
but the most moderate use of opportunities, may bring together 
such a mass of knowledge of manhind as to leave nothing 


busy for much science, and to be defic.ent in tt. 


far outrival all others. 


highest, every institution ind every method of living 


the face of the earth 


wanting. Surely then in this country anthropology ts no mean 
subject. 

Both tn regard to the greatness of our dominion, the vastness 
of the population, and its infinite variety, India 1 by far the 
greatest of our fields, as it 1s that in which we have the most 
complete and effective official machinery India 1s remarkale 
not only for its many countries, climates, and races, but also for 
the di 
strata. There, under the caste system, every rank, occupation, 


and profession represents in some sort a race, and that in enor- 
Whatever infiltration of blood there may be, every 
1a is at least as much a peculiar and separate race as 
ews Or gipsies in our own country, and more so. 
em has, too, 8 own instituuons, its own rules 


mous variely. 
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‘ one family of the human race, but of almost every great family, 
from the 
extreme 


pare fth thropological field Ind 

a teuta, my experience of that t anthro i nda 
is my excise Yor sting here ‘a ag Tt has ieee a fortune to 
nerve in very many parts of that arent coyntry, and, so far as 
My scanty acquirements permit, I have always taken great 
* gnterest in, and re goatee much about, the races and varieties of 
: Pe peoples and I think I may claim this, too, that ever since 
« Shave a good deal absorbed im politics, in all the travels 
“TS have made in several parts of the world, in Eastern Europe, in 

daetiod, aud clecwhere, I have never wholly forgotten my 
thealogical proclivities, and have pried about a good desl te 
ek winforniation regarding the vari 
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tribes, 


ion of the populations into what one may call horizontal 


marriage and Inheritance, its own laws and customs, and I 
néed igi ata that outside this Hindoo agglomeration of 
re are the various aboriginal races—also in great 
variety, and in a state of excellent preservation—tribes not of 


ka Aryans of the north-west to what I may call 
Oongolians in the east, and primutive blacks in the 
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ead ag Heer por of ean are the upstec frontiers are 
under A we certain a very much greater 
of races than any other province in India—perhaps I may say 
than any other country in the world. Among the more advanced 
races, besides the whole of the well-marked Bengalee nationahty 
we had some twenty millions of Hindustanis on the north, the 
Ooryahs on the west, and the Assamese on the east; then of 
the Indian aboriginal races, while in other provinces have 
but scanty hill tribes, counted by thousands, we have in the 
western districts of Bengal may millions of these aborigines, 
settled, comparatively civilised, a fecund, colonising, and migra- 
tory people, we have them 1n endless vanety of both the great 
aboriginal families, the Dravidian and that now generally known 
as the Kolarian Partly in the Central Provinces and partly in 
Bengal, it has wndeed been my lot to admuni-ter the whole of 
what I may call ‘‘aboriginal India ” I may here mentron that 
the several aboriginal Dravidian tribes of this tract speak 
languages clearly Dravidian m their roots, and yet for the rest so 
distant from the cultivated Dravidian languages that the common 
origin must be very ancient indeed, But no one who sees these 
people can doubt ther non-Caucastan character ; and that may 
o far to settle the question whether the Dravidians of the 
eninsula are of Caucasian origin, or non-Caucasians overlaid 
by an Aryan over-crust 

Again, on the north and east we have some forest tribes which 
may or may not be related to the aborigines of the interior of 
India But as soon as we get into the hill country we meet with 
every form of what may be called the Indo-Chinese type—all 
the way from the frontiers of Nepal on the north, along the 
Eastern Himalayas, round both sides of Assam, and then on 
to Maneepore, the Chittagong hills, and the Burmese country. 
Ilere and there in this great extent of country we have many 
unclassed races with peculiar languages and institutions of their 
own—some very savage, others far advanced in civihsation, 
Among the latter ] might mention, for instance, the 
avery peculiar people with highly developed constitutional and 
elective forms of government, and also specially interesting as 
exhibiting farthe best specimen of which I have anywhere heard 
of the matriarchal, or perhaps I should rather say matri-herital, 
system fully carned out under recognised and well-defined law 
among a civilised people. The result of observation of the 
Khassyahs has been to separate in my mind the two ideas of 
matri-heritage and polyandry, and to suggest that polyandry 1s 
really only a local accident, the result of scarcity of women , as, 
for instance, in some parts of the Himalayas, where the hull 
women are In great demand in the adjomuing plains, and the hill 
men are obliged to be content with a reduced number of women, 
Among the Khassyahs, on the other hand, there 1s no polyandry 
(so far as I have been able to learn) though there 1s great facility 
for divorce ; and heritage through the female becomes quite 
intelligible, I may say natural, when we see that the females do 
not leave the maternal home and family and join any other family, 
as dothe Aryans. They are the stock-in trade of the family, t 
queen bees as it were , they take to themselves husbands—only 
one at a time, and if he 1s divorced they may take another— 
but the husband 1s a mere outsider belonging to another family, 
The property of the woman goes in the woman’s family, 
property of the man in his own maternal family It should be 
added, however, that in these maternal families, though the 
hentage comes through the female, the males rule, as they ought 
to in all well-ordered communities. 

When I admunstered the Government of Bengal I did the 
best I could 2 oe a classification of our ape races, and a 
comparison of the la brought together under my system 
of test words, and officially published in a large volume. We 
owe to the unrivalled experience of the late General Dalton a 
mass of information regarding the western aboriginal tribes, 
compnsed in his great ethnological volume and many other 
publications , and more recently that very distinguished Indian 
officer, Mr. A. Mackenzie, partly a Scotchman and a 
Birmingham man, has brought together in his ‘* North- 
Frontier of Bengal” a full and most interestmg account of the 
eastern tribes. Now I am happy to say that one of my old 
fellow-workersin Bengal, who at hak most worthily and well 
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rough Mr, ey, am work that: any of us have 
yet attempted, viz. a eedeeal wareay of the whole people, not 
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Tt is hoped that, by obtaining accurate information of this kind 
regarding the many races, tribes, and castes of these rest pr: 
vinces, a flood of light may be thrown on the social history of the 
boman race. It is a very great undertaking, but successfully 
carried out must have very great results _I can conceive nothing 
more important and interestmg, and only hope that something 
of the kind may be attempted for India asa whole, Some of 
the most important castes, the Brahmins for instance, are so 
widely spread that we can hardly realise their arratiing without 
exten the survey over India, In Bengal I think they are 
little cultural, while in some provinces they are among the 
best of the agnculturists, 

I could well wish that we had systematic inquires of this kind 
nearer home. Europe 1s almost as an anthropological field 
as India, and in our islands there is stall very much room for 
investigation. In my own country of Scotland, after much 
asking, I have never been able to get any information who the 
Aberdonians are, and what 1s the language they speak, so different 
in its forms and intonations from the rest of Scotland In England 
some most interesting maps might be made if it were only to trace 
the letter 4, showing where 1t begms and where it ends. I have 
4 behef that though languages may be changed and cease to 
indicate races, there is a great racial persistency in the letter 4 
or the absence of it. The Scotch and the Insh have adopted 
the English language, but no Scotchman or Irshman was ever 
_4p the smallest degree wanting in aspirates—~an Englishman 

might perhaps call them hyper-aspirators The greater part of 
England, on the contrary, 1s equally persistent in the dropping 
of A’a, The whole subject 1s most interesting, not only in regard 
to the use or omission of the 4 by various races, but also on 
account of the very singular—I may say phenomenal—tendency 
of so many of the English neither to maintain nor to abandon 
the 4, but simply to reverse the written language, omitting the 
A where it 1s wmtten, and putting it in where it 1s not, ina 
peculiarly aggressive manner It has been noticed, with truth, 
that we seem legitimately to drop the 4 1n almost all words that 
come direct from the Latin, as ‘‘hour,” ‘ heir,” “honour,” yet 
in the Latin we pronounce the 4 fully Is the eee language 
the true tradition? Can it be that, while the Greeks spoke in 

es which they did not write, the Romans clipped those 
which they did wnte, and that the modern Englishman combines 
the practice of these two famous races ? Or1s there any foundation 
for what I can call no more than a conjecture, viz that the real 
English 1s that spoken by the Scotch, and that thescorruption of 
the 4’s is French brought in the Normans? If a language 
map showed the chpping of 4’s to be coimeident with large 
Norman settlements, that might be so Perhaps a few hundred 
cars ago it was the aristocratic thing to clip the 4's, and the 
ashion may have gradually gone to the lower classes hke the 
swallow-tailed coat worn by the typical Irish peasant, while the 
upper classes have been partially reformed back to true English 
by contact with the Scotch—only partially though, for they still 
say ‘‘wén” and ‘‘ wile” instead of ‘‘when” and ‘‘ whale,” to 
say nothing of “‘idear” and ‘‘ Indiar.” 

This, however, 1s a digression. Iam afraid I have been long 
in coming to the main object of this address, viz to recommend 
the systematic and sctentific cultivation of man—what I ma 
call “‘homi-culture,” in the same sense as “ oyster-culture, ’ 
** bee-culture,” or ‘‘ cattle-culture ’—and that with a view both 
to physical and mental qualities, It seems very sad indeed, that, 
when so much has been done to improve and develop dogs, 
cattle, oysters, cabbages, nothing whatever has been done for 
man, and he is left very much where he was when we have the 
first authentic records of him. Knowledge, education, arts, he 
has no doubt acquired; but there seem, to be no reason to 
suppose that the individual man 1s physically or mentally a 
superior creature to what he was five thousand years ago. e 
are not sure that under very modern influences he may not retro- 
grade. No one doubts that, by careful selection and cultivation, 
cattle, vegetables, and many other things have been immensely 
improved. In regard to animals and plants we have very largely 
axnastered the principles of heredity and culture, and the modes 
by which good qualities may be maximised, bad qualities mini- 

8 not man be similarly improved? It 1s true 

he has a larger share in that which constitutes a man ; 

ter all this is only a question of ee—the cultivation of 

the mind dees enter very largely into animal-culture. I appre- 

hend there isno doubt that the superionty for our purposes of 

shorthoms, black-polled, and other famous breeds of cattle : 
very largely due fo placid and well-regulated minds, 
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enable them to tuke calmly a short and happy to, “aait’ de 
ngsimilate their food, afifenng in this very much from {then 
restless and often vicious ancestors. Surely, then, if we dine: 
had the requisite knowledge, and, taking a practical view. 
could regulate our domestic a ments with some My 

reason, rather than by habit, a eaice, and the f ene: 
cultivated by foolish novehsts, man too might 
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be genetly 
t may be admitted that we are not in a position fo ‘bent 
confident man-culture at once. Much study is first required 
much knowledge must be accumulated before we can be ‘ 
dent in practice. The first thing that most strikes us fama. 
as compared with all domesticated and even most widely- : 
wild animals, 1s the extremely small vanation in man 
the globe, There are differences which seem large to us, 
are extremely small from a more enlarged point of view. ; 
enormous are the differences between different breeds of dogs, 
horses, and cattle! When we come to man the difference of 
which we make most 1s that of colour—a feature which we think 
quite trivial in animals = Who thinks very much more highly of. 
a white than of a black cow, of a grey horse than of a 
one? Our skilled eyes recogmse vanations of human featu 
but they are so slight that the inhabitant of another planet w 
see no more difference than in the countenances of a flock of 
sheep In size, compared to other animals, the differences are 
but shght Probably there 1s no race whose average height really 
approaches six feet, and I doubt if any are on the average 
small as five feet. In other physical features there are no can- 
siderable differences of formation whatever. Then as reparns 
the mind we have yet to learn that there are very wide tr 
ences of mental capacity between different races. Very likely 
—probably, I may say—there are considerable vanations, bit 
they are not so wide as to be apparent without careful and 
accurate study With the superficial knowledge we have, no 
one can say that Europeans, Hindus, Chinese, are born with 
brains superior or inferior to the other, and even in regard to 
the negro I do not know that it 18 yet shown that with equal 
advantages Negro babies might not grow up nearly or quite as 
intelligent as Europeans. I do not say that it is so, but only 
that the question has not yet been sufficiently worked out. The 
difference 1s not so radical as to be self evident from the first. 
Stull, such experience as we have and the analogies derived from 
domesticated animals both tend to the belief that there ave con- 
siderable, if not excessive, variations in the qualities and capacities 
of different races of men. 
It seems to me, then, that the first object to which observation 
and experiment should be directed 1s to ascertain how far the 
ualities which distinguish different races, peoples, castes, and 
amilies are congenital and hereditary, and how far the result of 
education and surroundings The distinguished President of the 
Anthropological Institute, Mr. F. Galton, has done mach to. 
make a beginning of the study of hereditary qualities 1n man, 
but there 1s still much to be done To begin with very rudi- 
mentary facts, we hardly know whether courage in man and 
absence of courage in women are natural or artificial qualities ; 
whether right handedness 18 natural or a very ancient 
Coming nearer to modern vartations we do not know how far 
energy, enterprise, constructive ‘soared and all the rest of it are 
qualities appertaining to particular breeds, like the qualities of 
pointers or greyhounds , or whether they are more the result ef 
education and surroundings. What 1s the effect on misd ar 
body of vegetable and animal food respectively, and of the use 
of one stimulant and another? Why do icular races affect 
particular stimulants? Why is the Northern pete. wore 
especially given to spints, and the Chinese and Indo-Chinese 
races to opium? Is there anything in the breed that enables 
Bnitishers to rule over Hindus, or 1s it only education ? Way 
has a Chinaman some virtues which an Inshman has not, 
vice vers? All through, the most important aan & to siftcat 
those qualities in to which we must look to improvemamt 
in the breed, and those which more depend on educatiog, te: 
that power may not be wasted by efforts in the 2 aah 
—-by breeding for ties w! already exist, 
where the breed a particular educati 
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i the beginsieg, I think that, while so much effort 
. ike ce ave been expended, perhaps not very 

uiries into the origin of man, too little syste- 
seshontion has been given to the radical differences between 
or 3’ wan and modern animals. For instance, in the 






no one can doubt that dogs and elephants and 
tt nd « deal of language. One cannot see the 
hidaals'of 9 of hounds answer to their names without 


satsGed that they not only attach a meaning to a few rude 
as, bat can distinguish niceties and refinements of language. 
In, we know that parrots and other creatures can speak our 
gage ; but I have never seen the question whether any one 
mre can both s and understand thoroughly worked out. 
it been carefully and thoroughly ascertained whether any 
als really cry or laugh? Su John Lubbock and others have 
3 attention to the question whether, in habitation-building, 
the like, bees and ants exercise an intelligent discretion or 
W one tn hereditary instinct , but I do not think any 
set conclusion been arrived at. Can any monkey or 
r creature be educated up to the point of putting sticks on a 
ue: cooking chestnuts? I am afraid that on all these 
here has been nothing but very desultory individual 
t. cn 
i¢h as ds man-breeding. Probably we have enough 
iolegical knowledge to effect a vast improvement sn the 
ng of individuals of the same or allied races if we could 
apply that knowledge to mike fitting marriages, instead of 
3 id to foolish ideas about love and the tastes of young 
ie, whom we can hardly trust to choose their own bonnets, 
h lesa to choose in a graver matter in which they are most 
y to be influenced by fnvolous prejudices. As I am not 
ching Fneed say no more on that—all that I could say 1s 
evident. But when we come to the very important question 
te crossing of races there 1s very great need of scientific 
rvation and experrment Both the general knowledge that 
ave of humans and the analogy of animals tends to show the 
t benefit of the crossing of breeds. Anglo-Saxon 1s an 
ward term. Ido not stop to inquire whether it represents 
races ; whether the nt of the Lothuins is an English- 
and the peasant of the south of England a Saxon, or why 
is superior to the other , but using the word Engli-h for the 
tonic inhabitants of these islands I think one can hardly 
% that the Engl:sh breed crossed with a dash of Celtic blood 
uucesa better animal than either of the Po races Witness 
yeople of many parts of Scotland, of Ulster, and, I believe 
ly also say, of Cornwal] It 1s the use of the Celtic blood 
n alloy that makes me specially unwilling to see High- 
ers, and even wild Inshmen, extermimated from these islands, 
ay be worse for all of us if that comes to pass 
nere is a popular behef that the cross between an 
lishman and a Hindu produces a race inferior to either 
ry much doubt the fact Ownng to the caste system (and 
evails with us almost as much as with the Hindus) half- 
% are placed at a very great disadvantage, but I doubt 
ey are naturally inferior, at any rate, the question requires 
worked out P I ae Bald nave the means of oing 
we systematically went about it. So again as regards the 
rbreeds between whites and Ne “eThere is 60 much 
idice on the subject in the United States that it is very 
sult to arrive at the truth. Some people think that the 
alating climate tends to make the white race m America 
*itselfout, and that (apart from the present great immigra- 
from Europe) it would bea real improvement to the American 
if the whites were crossed with the more phlegmat:c blacks, 
in the porportion of six or eight of white to one of black, 
hb now exists in the States. However, that is ther affair, 
} ¥éry important question for them, 
id this brings me to the effect of climate. Is it the fact 
Incourse of generations settled in America the climate alters 
race—or perhaps I should say Evgopean races ? What 
b tendency of the very peculiar Australian climate? It has 
rd into a popular core that the European race cannot 
in India the second or third generation ; and the 
of that belief has been of enormous practical 1 ce, 
of colonisation hay been attempted. Yet I wholly: 
can be supported by any facts whatever ; it 
that are uni y believed because 
‘ = and — cannot be peony roe 
than years ago Europeans were not allowed 
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good inging are much wanting—the surroundings are- 
most “abtaooees to. Raropesi children ; yet a good paris 
instances could now be quoted of Europeans brought ap in I 
who are physically just as good as their parents. The mortality 
in the European orphan asylums is extraordinarily low. It is not 
at all certain that the race might not be adapted to the climate, 
especially as the cool hill regions are those least occupied by the 
natives, and most fit for many lucrative industries introduced by- 
Europeans 

Coming to physical and mental education, I have already 
alluded to some of the subjects which urgently require attention, 
the most important of which 1s, I think, the effect of what we 
call civilised life, and especially urban life It 18 impossible to 
see the crowded and inferior dwellings in which so vast a popu- 
lation live in towns, without room for the gardens which their 
fathers had, and without the space and recreations natural to 
man, and not to fear for the result on the race. I might also say 
more on the question of physical education and on that of « 
mental education so general as to leave no mere primitive jungle 
plants as a stock on which to graft improved varieties ; a subject 
which 1s already engaging anxious attention On many other 
questions to which I have briefly alluded I might enl but I 
have detained you so long that I think you would preter to get 
to business , aud so I will conclude by recommending practical 
anthropology to your earnest attention 








NOTES 


WE have received the programme of the Finsbury Technical 
College for the session 1886-87 There is no change in the 
curriculum calling for remark 


On September 3 a banquet took place in Bologna to celebrate 
the 190th anniversary of the discovery of animal electricity in 
that city by Galvani. 


THe Bund announces that Prof. Forel, of Morges, in the 
Canton of Vaui, has discovered a natural gallery which goes 
right across the lower portion of the glacier of Arolla, in the 
Eringerthal, ‘in the Valais. It constitutes a natural grotto m 
the heart of the glacier, and was explored to a distance of 250 
metres (273 yards) by the Professor and some fellow-members of 
the Swiss Alpine Club from Geneva, Neuchatel, and the Canton 
of Vaud The average width was from 6 to 10 metres, broaden- 
ing out here and there to fully 25 metres, the height vayied 
from 2 to 3 metres. At the spot where the party stopped, the 
cavern divided into two galleries, the exploration of which they 
reserved for another time The glacier was found to rest direct 
on the ground. 


ACCORDING to a Kimberley journal, Dr. Holub’s exploration 
party is making but little progress. The whole of the party had 
been down with the fever, which has been severe this year in 
the Zambezi region 


THE captain of the steamer Ardamgorm officrally reports a 
Mala that at I p.m. on August 30, m clear, calm weather, wher 
about 14 mules north of Galita, a small island between Sardanis 
and Tunis, he noticed that the eastern and highest peak of the 
island appeared to be in eruption, while smoke resembling that 
ascending from Mount Etna was ejected at intervals from the 
crater. 


THE ftoncer of Allahabad states that news dated last April 
has been received from Mr. Carey, who is travelling from Lek 
towards China. He was then at Lob Nor. His course from 
Leh was south-eastward into Western Tibet, and then due 
north to Khotan, whence he made the Tarim River. After an 
excursion northwards towards the Baba Kul Lake he returned 
to the Tarim River, and followed it to Lob Nor. He is said to 
have probably entered Northern Chine before now. 


One of the projects formed by M. Paul Bert before leaving 
France as Resident-General in Tonquin and Annam, was the 
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formation of an Academy similar to that plaimed by Napoleon 1. 
for Egypt. M. Bert has now issued a decree establishing the 
*Tonquinese Academy.” The preamble sets out that it is 
desirable to revive in the country, which has been disturbed for 
so long a time, the taste for literature and scence, and to pre. 
serve to the people the vestiges of its glorious past ; as well as 
to collect the scattered evidences of its ancient splendour. The 
decree then goes on to provide that the seat of the Academy 
shall be at Hanoi, and that its functions shall be to investigate 
and collect everything of interest, from any point of view, relating 
to Tonquin, to preserve ancient monuments, to imitiate the 
people into the knowledge of modern sciences and civilisation, 
by translating and publishing in the Annamite language rdsumds 
-of European works, to translate into French extracts from the 
more wmportant dynastic annals of Tonquin, as well as other 
works to be selected by a Commussion, to atd in forming public 
libraries in the principal towns, and a national library at Hano1, 
to publish a monthly bulletin mm which scientific and other ques 
tions shall be treated, and to put itself in relations with other 
Onental Societies in Europe and Asia. The Academy is to 
consist of forty members and an unlimited number of corre- 
spondents The dignity of Ham /am is to be conferred by the 
Resident-General. Various degrees are to be given to Ton- 
quinese, and these are to be marked by a medal or emblem 
to be worn on the dress Political questions are not to be 
discussed. 


WE regret to learn that difficulties arising out of the re- 
organisation of the Imperial College of I-ngineering, Toko, 
have resulted in the loss to the new Unversity of Japan of the 
services of Prof T Alexander. 


Mr. R. Jasper More, writing to the 7imes, from the House 
of Commons, on the subject of ‘ Science for the Masses,” inquires 
why some of the 600 papers which are not read before the British 
Association should not be delivered as lectures at the schools or 
pable rooms of the West Midland district, where “large and 
appreciative audiences would have been found, and a foundation | 
laid for the objects of the British Association.” “* A few words | 
spoken,” he says, ‘in a familiar manner to working-men and 
others by members of the British Assuciation would tend to 
make that taste for natural science the absence of which Sir | 
John Lubbock deplores,” | 

| 
i 


AT the last meeting of the Entomological Society of London, on 
the 1st inst., Mr C O Waterhouse called attention to the various 
reports which had lately appeared in the newspapers of the dis- 
covery of the Hessian Fly (Cecsdomey sa destructor) in Britain, and 
inquired whether any communication on the subject had reached 
the Society. The Rev. W W. Fowler stated that he had been in 
communication with Miss Ormerod on the subject, and that she | 
had informed him that neither the imago nor larva of the species 
had been seen, and that the identity of the species rested on the 


‘supposed discovery of the pupa. 


Pror. Brun has published in the Archives de Geneve an 
interesting study on the so-called lightning holes to be found in 
the High Alps. He and other investigators have found them at 
heights of from 3348 to 4000 metres, or between 11,000 and 
53,000 feet above the sea-level. Usually they are found on 
summits. Sometimes the rocky mass, which has been vitrified 
in the passage of the electric fluid, presents the appearance of 
small scattered pearls, sometimes of a series of semi-spherical 
cavities only 2 few millimetres in diameter. Sometimes there 
are vitrified rays going ouc from a central point to a distance of 
4 ar § inches. Sometimes a block detached from the mass 
appears as if bored through by a caunon-ball, the hollowed 
yrw~nee being quite vitrified. The thickness of this vitrified , 
coating or stratum never exceeds a millimetre, and is sometimes . 





not mete than the quarter of thet depth. The 
which it presents depend on the qualities andco . 
rock, The same may be said as to its transparency. "Oe 
Rungfischhorn the glass ‘thus formed by the lightning i 
owing to the quantity of actinolite which the rock 

1s brown on La Runnette, the rock consisting of feldipax: 
with gneiss containing chloride of won. Under the 
these lightning holes display many interior cavities, 
be attributed to the presence of water in the roc! 

of melting by the electric discharge This vi 

no influence on polarised light. 


+ yt hte ; 

Tue captain of the steamer 74essaly, belonging to the Hptiatinn S 
Line, writing to the owners of that vessel, notes a strange OEDH« . 
nence on his last voyage from Liverpool to Monte Video, Da, 
Thursday, July 1, at 11 35 p.m., the ship, which at the 
was in lat. 0° 55’, Jong. 29° 34 W , was suddenly and vio Sa 
shaken and bumped, the shaking being accompanied by & 
rumbling, metallic kind of noise. The first impression that 
the ship was tearing the bottom out over hard roc know: « 
ing there was nothing in the neighbourhood she’ could touch, 
save St. Paul’s rocks, and as they could not see land, the captsin 
concluded the machinery was going to pieces. A report received 
from the engine-room, however, stated that there was nothing 
wrong there. The engineer had slowed down instantly, under 
the impression that something had gone wrong, The carpenter 
reported the wells all free. The shock lasted about a minute; 
no disturbance was visible on the water. About 8 minntes after 
the first shock, a second, not quite so severe, stopped the ship, 
which in the meantime had been gong slowly Subsequently 
they experienced a third shock—a slight one. The lead indi 
cated 60 fathoms with no bottom Being now satisfied that the 
shocks were caused by some submanne disturbance, the captain 
proceeded on his course. After steaming about 15 minates, he 
experienced a fourth shock, only infenor to the first in severity 
and duration. After this all was quiet During the shocks the 
compass cards were much agitated 
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We have received a pamphlet by Prince Albert of Monaco 
describing the investigations which he has made during the past 
year in his yacht, the Hsrondelle, into the Gulf Stream, and its 
relations with the coast of France. After referrmg to *h 
interest which the Gulf Stream possesses for vanous branche 
science, the Prince descnbes the knowledge of it possessed 
by the ancients, and the various investigations of modern times. 
The stream has been carefully studied by the Americans along 
their coasts, but our knowledge of it farther out in the Atlantis 
1s more doubtful. Its influence on the French coasts has never 
been experimentally studied, and to this particular point the 
work on the Airondelle was directed. 179 floats were thrown 
out at various places to the north-west of the Azores. 


" were of three classes—hollow copper balls, oak barrels, and 


ordinary bottles, there bemg ten balls, twenty cashs, and 149 
bottles. The various places of immersion formed a line about 
170 miles in length. The conclusion which the Pnnce,draws 
from the results so far 1s that as far as 300 miles to the north: 
north-west of the Azores, the Gulf Stream shows no tendency to 
flow towards the north-east, and even ita tendency towards thy 
east 1s scarcely pronounced. The pamphict contains 

—one of the places, of immersion of the floats, with the dates asd - 
hours, the other of the voyage of the Hireudeile from the time . 
left Lorient until its return. “ye 
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THe session 1886 of the University College, Betetaly wi 

begin on October §. Lectures and classes ate held every | 

and evesing throughoat the session. In the Chemioal Duphets 
ment lectures and classes ace given tn all beinebes of “*~ 

chemistry, and Sie prection! chégnisizy is bod i 

in the chemiéal _Bacersiows to some (G0 
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“esi atageliphoniess and yemical works of the neighbourhood 
5 poeentne sis. steade. Department of Experimental 







nitudes.courses of lectures arranged progressively, and 

Buon jeatryction in the physical and electrical laboratory. 
“we etedents who attend the mechanical engineering course 
in engibooting works during the six summer months, and, in 
pelance with this scheme, various manufacturing engineers in 
‘ selghkbourhood have consented to receive students of the 
Rlege into, their offices and workshops as articled pupils ; 
engineering laboratory 1s provided with a powerful testing- 
Ichine, ond instruction in the use of tools 1s given in the 
r Special courses in surveying are given, and excur- 
pi fr field practice are frequently made, The Department 

Geology, Biology, and Zoology includes various courses of 
jtures in alt branches of those subjects, together with labora- 
by instruction. In the Botanical Department practical in- 

is given by means of the Botanical Gardens, which 
upwards of 1000 specimens. 





tt 
"Pie adiiitions to the Zoological Society’s Gardens during the 
at week incljde a Common Mole (7a/fa ewrofvea), British, 

ssented by Mr. J. Scatcherd ; two Hawfinches (Coccothraustes 
weer) British, presented by Mr W Strutt ; a Lanner Falcon 
ico danarius), Furopean, received; two Common Vipers 
gpera berus), British, presented by Mr W_ Robertson; a 
emmon Viper (Vipera Serus), British, presented by Mr W 

. B, Pain; two Common Marmosets (Hapale yacchus) from 
tazil, three Indian Crocodiles (Crocoaelus palustris) from India, 
posited , a Mesopotamian Fallow Deer (ama mesopotamica), 
ur Long-fronted Gerbilles (Gerdudius longefrons), five Amencan 
Uk-Snakes (Coluber extmtus), an Argus Pheasant (Argus 
vasutens), born in the Gardens. 





OUR ASTRONOMICAL COLUMN 


CHANGES OBSERVED ON THE SURFACE OF Mars.—In the 
tly number of the Audictin Astronomigue M. Perrotin gives a 
stalled account of his observations of Schiaparelli’s ‘‘Canals ” 
ade during the months of April and May of the present year 
"ATURE, June 3, p 110), remarking that their appearance differs 
tle from that observed in the Milan astronomer’s chart drawn 
1882, and that these markings appear to indicate the existence 
astate of things, in the equatorial regions of the planet, 
hich, if not absolutely anent, at all events give evidence 
considerable stability. But during the progress of the Nice 
wervations of the ‘‘ canals,” some changes were noticed in the 
fy heuer of the Kaiser Sea (Schiaparelli’s Syrtis Major), 
M. Perrotin has thought it worth while to put on 
word, During the earlier observations this part of the planet’s 
ttface was dark, hke all the Martial “seas,” and as it 1s 
presented in the chart. On May 21, however, the part of 
irtis Mayor storey I from 10° to 55° of north latitude was 
en to be covered with a luminous cloud forming regular and 
trallel bands, stretching from north-west to south-east on the 
itface, in colour somewhat simular to that of the continents, 
wt, not quite so bright. On the 22nd these cloud-hke structures 
gre more uniformly distributed than on the previous day ; they 
wre alsg.zeon on the three following days, but were noted to 
pt considerably diminished dobeneitf On May 25 the Nice 
yeeivers noted the visibility of the isthmus which is placed in 
Gilaparelli's'chart on the prolongation of Syrtis Major, below 
g t pacecy with Nilus, in longitude 300° and north latitude 52°, 
which had not hitherto been seen by . M. Perrotin 
ike it probable that these appearances are really due to clouds 
Walating in the atmosphere of Mars; at all events he con- 
eo atise from something connected with the atmosphere 
with marface of the planet capable of motion and of 

poge ia & comparatively short space of time. 
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29 it was again observed with the same comparison stars, and 
was found to be barely 9°5. There seems, therefore, reason for 
suspecting it of variation. Dunér calls this star ‘‘ jaune 
foneé,” spectrum ITId. 11, and identifies it with Pick No. 
36 (Astronomische Nachrichten, No. 2376), which seems im- 
probable, as Pickering’s place 1s Im. 208, preceding and o° 7 
south, The place of D.M. + 3§° 4002 for 1885 1s R.A. 20h. 6m. 38., 
Decl. + 35° 36’'5. 


Tue Binary Star O% 234 —In the Astronomische Nach- 
vichten, No 2743, Mr. J. E. Gore publishes elliptic elements of 
the orbit of this binary. The components are of magnitudes 7 
and 7°4, and the star has always been a close and difficult object 
to measure even with large telescopes Mr. Gore considers his 
orbit as provisional only, on account of the discordance of some 
of the recorded measures. The following are the elements :-~— 





ood be 


P = 63 45 years Q = 124° 11' (1880°0) 
T = 1881'15 A= a 58’ 

e= 0°3629 a = 0339 

¥ = 47 21 B= + 5°'67 


Mr. Gore states that these elements satisfy the observations 
fairly well from 1844 to 1853, and from 1870 to 1880, but in 
the years 1858--66 the discordances are considerable. The posi- 
tion of the star for 1880’0 1s RA. 1th, 24m, 206., 

+ 41° 58’. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SEPTEMBER 12-18 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 


At Greenunch on September 12 


Sun rises, Sh 31m. ; souths, mh. 56m 11‘os.; sets, 18h. 21m. ; 

decl. on meridian, 4° 7’ N.: Sidereal Time at Sunset, 
17h. 48m. 

Moon (Full on September 13) rises, 18h 8m. ; souths, 23h. 38m. 3 
sets, Sh. 16m.* ; dec]. on meridian, 6° 34’ S. 


Planet Rises Souths Sets Decl. on meridian 
h. m. h m h, m. ‘ 
Mercury .. 410 .. 12 9 . 18 8 .. 10 46 N. 
Venus... 0 3 30 «. 1040 «. 17 50 . 12 53 N. 
Mars vee 10 44 vee TS IQ nce 19 55 16 46 S. 
Jupiter .. ...17 27). 13 15 .. 19 3 3 9S. 
Saturn... ... 23 58° ... 2 . 16 6 21 37 N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following sabeniing. . . 


Occudtations of Stars by the Moon (not actually occulted at 


a 


Greenwich) 
Sept. Star Mag. Disap. Reap. sagas bom re 
inverted unage 
h. m. hm o ° 
13) GA ove é « & $0 near approach 227 — 
13. 24 Piscuum ... .- 20 33 near approach 168 — 
16. » Piscrum » 44 7 12 near app 56 — 
Sept. h. 
18 ss 28 Venus at least distance from the San. 
Variable Stars 
Star RA Decl 
h. Bp. ¢ hm 
U Cephea ... O 52:2 .. 81 16. N.. Sept.16, 19 25 m 
Algol... o8 ...40 32 N.. 4, 14,19 33 
¢ Geminorum 57°4 ... 244N... 4, 13, 22 5 Af 
13, 23 we 
SLibre .. «14 Sag... 8 4S... os I 2 37 
U Corone ... ... 15 13° ...32 4N.... » 154 2 
U Ophiuchi eee eas 7 10°8 eee I 20 N. eee iy i Pe 2 53 Ms. 
pi and hes intervals ; 20 
YT. ose vee 18 45'9... 33 4 N. ... Sept, 08, 2x * 
qAguile ... .. 19 7... O4ZN.... 4 1 38 
z : PT) % gs ows. 
3 Cephei ean utee 2a #4°9 ee 87 ga N. ony 9 %2, 5 od: 
: , ‘ay 45, 38 Om. 
, AC agpiie mene | » ale 
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THE RECENT EARTHQUAKES 


HE earthquake record of the week is a long and dis- 
T astrous one. An earthquake Pr wide area and pon, Eo Se 
intensity took place soon after ro o'clock on the night of August 
33, che. ge nearly the entire portion of the United States 
east of the Mississippi, shocks being felt from the Gulf of 
Mexico northwards and from the Mississippi eastward to the 
Atlantic. The shocks were especially severe at Montgom 
(Alabama), Cleveland (Ohio), Meadville (Pennsylvania), stewh 
{North Carolina), and Indianapolis (Indiana). In New York, 
W: » Detroit, Milwaukee, Cancinnati, Lowmsville, Chat- 
tanooga, and other places severe undulations were felt. The 
shock was light at Chicago, and west of the Mississippi at 
Omaha, Ogden, or San Francisco no disturbance was felt. The 
bounds of the disturbed area are thus roughly defined to be the 
Mississippi, the Atlantic, the Gulf of Mexico, the Lakes and 
the St wrence coos and South Carolina appear to 
have been the most severely visited of all the States. At 
Augusta, in the former State, there were ten distinct shocks 
between 9 15 and 10 45 pm, and the streets were filled with 
the ternfied population. At Savannah five shocks were felt 
Sharp shocks were also felt in New Jersey, and vibrations as far 
north as Philadelphia. Prof. Newcomb, of the Vautial 
Almanac, Washington, reports that the first shock occurred at 
9.53 20, and the second at 9 54 30, lasting until 959 ©The 
Signal Service Bureau at Washington reports that four distinct 
shocks were felt there. The first began at 9 54, and lasted 40 
seconds, the second at 10.0.4, the third at 10 10, and another 
at 10.30 Charleston, in South Carolina, suffered most severely, 
—the streets were blocked with fallen buildings, tel h poles, 
and tangled wires The population spent the night in the 
streets. As usual after violent earthquakes, fires broke out 
The principal business quarter and two-thirds of the dwelling 
houses have been destroyed, and the town was isolated from the 
outside world, the bridges and railroads beingall destroyed Sul- 
livan’s Island, a watering-place near Charleston, wa. submerged 
by a tidal wave. At Columbia, in the same State, ten distinct 
shocks of earthquake were felt, the last at 10 29 on the morning 
of the rst inst Fresh shocks were felt in the afternoon of the 
ast at Augusta, Charleston, and Columbus, and during the same 
day throughout North and South Carolina and Georgia, and 
many opened, emitting fresh water, white sand, and blue 
toud from a great depth At 1155 on the night of the 1st 
another violent shock in Charleston brought down several 
houses. Since that date, shocks of more or less violence have 
continued up to the present in the States above mentioned 

This earthquake 1s believed to have disturbed a greater extent 
of territory than any earthquake on record. Twenty-two States, 
covering an area of a million square miles, were affected. 
Toronto and London in Ontario are said to have felt some 
symptoms of disturbance The natural phenomena accompany- 

the earthquake are curious The fissures in the earth, 

whence the sulphurous fumes ance, are not confined to Charleston 
atself, but are found for miles round the town’ From these 
finsares 1s exuded sand, white in some places, and red in others. 
From other openivgs brackish teprd water has been spouted 
from 1§ to 20 feet high These fissures are not made by the 
sinking of the ground, but by the tearmg apart of the earth’s 
erust. Sometimes they are 20 yards Jong, and they are of 
uncertain ees They could be seen to widen and contract 
during the shocks, and sand, water, and an unfamiliar sub- 
stance of an oily paste character was expelled. After these 
ejections mound-like cones remained The water in the wells 
was observed to nse and fall. At Summerville, the holiday 
resort of the people of Charleston, detonations were heard about 
once 3 ten minutes in all directions, but they appeared to have 
no relation with the earthquake shocks. ‘There are some doubt 
ful reports of flames being scen proceeding from the ground. 
The atmosphere during the earlier phenomena was oppressive, 
and so still was the air that the lamps burned out of doors for 
hours without fickenng. A violent shock which visited part of 
South Carolina at 11 o'clock on the might of the dade fol- 
lowed after an interval of five minutes by two brilliant meteors 
which shot Seed ie the Cone no-th to south z coelagr raped 
rence is reported by the Correspondent of the 7imes, He sa 
that on the and inst. at Charleston ‘‘ two showers of morsels uf 
filuts, abraded by mechanical action, were noticed, some 
been recently fractured. The first shower fell at ag 
‘an., and the second af 31.” At the Signal Office at Waah- 
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ington the seit-rogistering witid-vang shows « horstiet 
preceding and su a © the shaking, denatin 

steady, and almost invatiable breeze. But thts 
40 jneconds of the most olant shaking, the ark 

a pencil point moved w own the 
with great ra Taity. The effect of the carthquaee at 
described by the ca of the steamer Paletha, Hi¢ hag 
left Charleston, and was twelve miles off the harbour of Pott 
Royal, in eight fathoms and a half, when he heard a tertik 1€ 
rumbling, lasting a minute and a half. There had teed: 
a heavy sea from the south-east, but when the rnuenblleg 
hegan the wave-motion ceased, and the waters remained, 
m a perfect calm until the rumbling ended, when the swell wa: 
again manifest. ‘The wind was south-east and light, the . 
cloudy, the barometer 30 o1, and the thermometer at 80°. ; 
ship’s timbers vibratcd strongly. No unusual mete 
conditions prevailed at Charleston before, during, or after ‘the ‘ 
earthquake on the first day, according to the officer of the Signal 
Service. Profs. Mendenhall and M'Gee are invés the 
effects of the earthquake at Charleston and Summ e. 

Earthquakes are also reported from Malaga, where a severe | 
shock occurred, on the tst and mornmg of the 2nd ; from Santa 
Cruz, in California, at 11.45 on the morning of the 2nd, where it 
1s described as not violent, but tone eonncurd ; and from Smyrna, 
where several sharp shocks were felt between 10 and 12 on the 
night of the 31st, that 1s almost simultaneously with the American 
earthquake A telegram dated the 5th inst., from Athens, 
reports that the shocks at Pyrgos have been renewed, 

We have received several letters relating to the earthquake in 
the Eastern Mediterranean of the 27th ult Prof Forel, of Morges, 
wnites that, as it extended at least from Alexandria to Berne, it 
covered an area of about 25° diameter At Berne the seismo- 

raph of the Observatory marked the -hock at toh. 36m. 166, 
ocal time, corresponding to 22h. 6m 30s. Greenwich time. If, 
contunues Prof Forel, we admit, in accordance with the times 
recorded at Benevento, Fermo, Pesaro, and Zante, that the; 
tame of the shock at the centre was 22h 1m 20s. + 70s, Green: 
wich time, then the seismic wave would have taken §m. f08. to 
reach Berne. It 1s said that the shock was felt at Alexandria 
15 minutes after midnight, in which case progress in that direc- 
tion was a little slower, put into Greenwich time, this would 
be 22h 1§m., or about 14m for transmission from Zante to 
Alexandria. In Switzerland a small preparatory shock was felt 
mn the Alps of Vaud, about 11 minutes before the Berne shock, 
Mr. Henry Simon, writing from Engelberg, in Obwalden, states 
that the shock was distinctly felt there as a swaymg motion 
about 10 20 by several of the visitors and in different houses. 
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THE SCOTTISH METEOROLOGICAL SOCIETY 


THE followmg is an abstract of the Report of the Connecil 
read at the meeting of the Scottish Meteorological Society 
held on July 22 — 


Since the general meeting of the Society in March, the num- 
ber of the Society's stations has remained the same. 
The membership of the Society now numbers 719, being ¥ 
more than at the meeting in March 
The preparation of a fourth paper on the climate of the. 
British Islands, dealing with the monthly rainfall for the twetity: 
years 1866-85, 1s now far advanced, and the results are prac: 
oy ye ee of great interest, oat ‘ie ; 
uch time has been t in preparing for the press the whole: 
of the observations of the Ben Nevis Cpessratcr aoe anes oe 
station at Fort William for the two years and a half from Deoemibér: 
1883 to May 1886. The volume will shortly be in tha hands of, 
scientific men in all parts of the world. In conannticn oie 
these valuable observations, the investigation of the soi 
question of the bearing of the results 6n the weather 
sas is steadily eavancing. 
e 
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‘ea raanacrtaonarind ttle! 
which, Loch Geil, was ouly balf a degree warmer than in 
April, The mnge of surface temperature in June was from 
45" to 53°, and of bottom tenrperature from 42° to 47°'3, 
according to locality. Constant temperature to the bot- 
tom commenced at a much lower depth than in April. 
In the upper basin of Loch Long, which was discussed with more 

tr ¢ surface-temperature was 48°'4, at 10 fathoms it was 
44.°2, and from 55 fathom: to the bottom at 7o fathoms it was 
44. But between 10 fathoms and §5 fathoms the water was 
colder than at either of these points, reaching its lowest tempera 
ture of 42° 8 at 20 fathoms It thus appeared that ao lenticular 
mass of water floated between the warmer strata, the opanion as 
to the cause of which was meantime reserved until further light 
ean be thrown on the phenomenon In the Clyde district, 
Dr. Mill ssid, physical configuration 1s the determining cause 
of differences of temperature, and it appears that as the season 
advances, warmth descends from the surface everywhere by 
conduction, and travels inward from the sea by conduction and 
convection The study of water climate, he said, was likely to 
lead to smportant results, but it must be carried on by a large 
number of observers, who would note the temperature of rivers 
and of falling rain, before any degree of completeness could be 
obtamned. The paper was illustrated by a sertes of admirable 


SCIENTIFIC SERIALS 


_ ournal of the Frankiin Institute, August.~Capt O E 
Michaelis, the applications of electricity to the development of 
marksmanship This 15 the conclusion of an interesting paper 
on chronoscopic and chronographic methods, illustrated by cuts 
of recent instroments —W. Lewis, experiments on transmission 
of power by gearing (conclusion of the discussion).—F, Lynn- 
wood Garrison, the microscopic structure of car-wheel iron — 
G. Richmond, the refrigeration-machine as a heater —C. Hoele, 
a method of designing screw propellers —F. I Ives, correct 
colour-tone photography with ordinary gelatine bromide plates 
A proposal to reduce the sensitiveness of the bromide films to 
the blue and green rays, by introducing into a plate-glass tank 
mixtures of aniline colour solutions, chiefly yellow and red, in 
certain proportions, thereby equahsing the sensitivencss through- 
out the range of the visible spectrum —Joshua Pusey, sugges- 
tions towards a simplified system of weather signals, termed the 
index weather-signal system —P E Chase, Herschel and Jevon 
on density of the cther 


Annalen der Physth und Chemte, vol. xxvm No 8, August 


1886.—Pr f G Quincke, electrical researches, No xu, on the 


ies of dielectric fluids under strong electric forces, The 


Broper 
chelectne constant of a number of Iiquids 28 examined by two | sp 


methods, by attraction between two plane parallel plates 1m- 
c 


mersed in the hquid, and by discharge of their charges through 
a galvanometer High potentials were obtained by a Holtz 
machine, and measured by a long-range electrometer up to 
j0,000 volts. The results show that with high electric forces 
the dielectric constant 1s less than with lower electric forces ; in 
other words, there exists an apparent tendency to saturation in 
inductive capacity. Measurements of the dielectric constant are 
always from 10 to 50 per cent. higher when made by the 
balance-method than those made by the condenser discharge 
In different dielectric flunds the spark-distance for the 


method. 

same difference of potentials 1s different, and always much 

sborter than in air. ¢ potential Sn Wei to produce a spark 
th the spark-length, but at 


within a dielectric quid increases wi 
a slower rate. The strength of a steady electric current mn a 
dielectric fluid imcrenses more rapidly than the electromotive 
force which produces it; an exception, apparently, to Ohm's 
law.—L. Sohncke, electrification of ice by water-friction. Ex- 
tal f that water becomes negatively electrified and 
ie positively electrified by mutual friction. author thinks 
thereby to explain the ongin of thunderstorms by friction of 
cumulos and cirrus clouds.—E. Edlund, researches on the 
electromotive force of the electric spark. He finds the counter- 
electromotive force of the electric spark to be divisible into two 
parts, one at each pole, that at the positive pole detreasing, end 
that at the negative pole steadily increasing, a8 the air-presanre 
is diminished. He regards this as explaining the anomalies of 
unequal heating of the electrodes. —W. Donte, contributions to 
knowledge of the thermo-electric € = 
-Ancerding to these experiments the i 





way with the concentration of the sO 

e electromotive force is uanally lesa with monkegd 
centrated solutions. Through the heated jauction of a *‘* “* 
and a sulphate the current flows from chloride to * * 
Auerbach, on the electric conductivity of m- 
Precipitated silver was used. The author finds an : 
reduction when the density is increased hy mechanical farterrs: 
R, Kniiger, on a new method of determining the vertied ine.” 
tensity of a magnetic field. This method consists in ae » 
electric current radially through a horizontal copper cad 

nded by a thin wire, and observing the rotation of the *” 
. Maurer, on the ratio of the sectional contraction to 

longitudinal elongation produced m rods of glue-jelly, The 
rods were made of gelatine and water, and of » sel 
glycerme One of the methods was an electrical one, coxiet- 
ing in observing the change of electrical resistance on. 
These jelly rods exhibit the phenomena of residual strains very 
markedly.—-M. Hamburger, researches on the duration of the 
impact of cyhnders and spheres.—Dr. K. Noack, on the fluidity 
of absolute and diluted acetic acids, Curious minima of ae pat 
are observed by the author, varying with concentration and wi 
temperature. —W, Muller-Erzbach, the Jaw of decrease of 
absorbing power with increastng distance. 
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SOCIETIES AND ACADEMIES 
EDINBURGH 


Royal Society, July 19 —Mr Robert Gray, Vice-President, 

, in the chair —-The Right Hon Lord Rayleigh communicated a 
ad on the colours of thin plates He has lad down -- 
| Maxwell's triangle of colours a curve representing the variation 
of the colours of thin plates as the thickness of the plates in- 
creases —Prof Dr. Fr Meyer communicated a paper on alge- 
braic knots —Prof Tait described Amagat’s ‘‘manométre & 
pistons libres "Prof C G Knott communicated a paper on 
the electrical properties of hydrogenwsed palladinm this paper 
contains the results of yarogena on the resistance and thermo- 


— 


electric properties of hydrogenium or hydrogenwed palladium 
Up to a temperature of about 200°C. no special pecuharity is 
noticeable , but at that temperature, or a little higher, hydrogen 
begins to escape from the wire, and this causes the particular 
specimen of hydrogenium to recover partially, 1f not wholly, its 
: pure palladium charactenstics It 1s known that the resistance 
of a palladium wire charged with hydrogen at ordinary atmo- 
sphenc temperatures increases at a rate almost strictly propor- 
' tional to the amount of charge. The same law seems to bok 
' at all temperatures up to 150° C,, and in such a way that th 
| votal increase of resistance of a given palladium wire for a given 
rise of temperature 1s nearly the same at all charges; or the 
i temperature-coeffictent for any particular specimen o - 
ised wire 1s practically inversely proportional to the resistance 
; as compared with the resistance of the wire in tts pure uncharged 
state, Just before the hydrogen begins to escape, the resistance 
begins to increase somewhat more rapidly than at lower tem- 
peratures ; and this peculiarity 1s more marked m the specimets 
of higher charge. en once the hydrogen begins to page 25, 
the resistance begins to fall off rapidly as the temperature 
to 300° C. At this temperature the wire cannot be distinguished 
from pure palladium. In the thermo-electric experiments, - 
har irr ities rat the higher temperatures, which 
to be due to the fact that the hydrogenium wire is "~~" 
heated, and that the hydrogen, which is almost « 
driven out of the heated portion of the wire, returns _ : 
as the wire is cooled down again. In all cases at temperaturte 
below 150°C., the current 1s from pure paeee to hydre- 
ional to‘the 


enium through the hot junction, is probab: port 
difference of température in each case, and is greater for the * 
greater charge. Thermo-clectrically, fully saturated * 
nium lies between iron and copper at eotiaey Cones if 
peratures, On the thermo-electric diagram the hydrogesitt 
different charge are toa. . 

ia -ioee an, 
in C.G.8., 


esceceena aoc. range : 
(Compare Wreretts pare Constanta,” p. £54) 
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teotromotive force in a circuit of palladiam 
geninm, the tem of the junctions 

p* { Py] ig 20 XxX 104% G S. units, or ‘008 volts. 
of hydrogenium may be prettily 

simple experiment. Let a palladium 
‘ti daumersion to half its length in the electrolytic cell, be 
‘throughout that half length. Attach the ends of 

epee | angle uniform wire to the terminals of a galvano- 
aad let a flame be allowed to play gently at the central 
Gee of the wire. A large current is at once obtained, which 
then diminishes to zero as the tem- 






gre to & Maximum, an 
watuye rises to cred heat. There 1s no such current during 
cling, | This spunous neutral pomt is due to the hydrogen 
ung out of the heated porno: partly, no doubt, into 
¢ cont colder portions. By following up with the flame 
© ever point of separation between the charged and 

portions, we may repeat the experiment indefinitely 
atil the bydrogen is all driven out of the wire, or until the 
gtribution of hydrogen has become fairly uniform —Mr 
hous Andrews communicated a paper on the electro-chemical 
actions between metals and fi salts.—Mr. H N Dickson 
mimunicated a paper on the hygrometry of Ben Nevis and the 
sottish Manne Station.—Mr yor. Mornson read a paper on 
@ temperature of Loch Lomond and Ioch Katnne during 
inter and spring ; also, a note on the surface temperature near 
tidal race.—Mr. John Aitken gave further remarks on dew.— 
rof J. B, Haycraft gave a communication on the nature of the 
yjective cause of sensation. 


SYDNEY 


Royal Society of New South Wates, July 7—H C 
1, F R.A S, in the chair —The following papers were 
‘ad .—Further additions to the census of the genera of plants 
itherto known as indigenous to Australia, by Baron Ferd von 
filler, K.C.M G., F R S. The author gives the number of 
ustralan plant-genera recorded hitherto as 2248.—Notes on 
aprovements in the construction of reflecting telescopes by 
and, and experiments with flat surfaces, by Mr H. F Madsen 
he author showed an 18-inch speculum, and the glass tool 
ith which 2t was worked. The !atter was composed of three 
lates of 1-anch rough glass cemented to form a solid block, and 
orked to about one-quarter more convexity than the required 
meavity of the speculum, which was partly hollowed out at first 
y aleaden weight and emery The speculum glass was then 
round by hand over the bloch, the two forming themselves into 
erfectly spherical surfaces having a high reflective power, and 
ee from srregularities of less than 1/50,000 inch he specu- 
im, having now an absolutely true surface, was polished with 
mery upon pitch, 1t being uppermest, and moved round with- 
ot . _ The pitch-polisher had an improved graduation, 
re result being that, without side motion, the speculum was 
olshed by hand for hours without producing the trace of a 
ng. Both polisher and glass having been regularly raised in 
mperature, were left together until cool, when ten minutes was 
syuired to give the true parabolic curve, the glass being simply 
valved on the polisher, great care being taken to avoid 
le shghtest mequality in temperature, Without the aid of 
wchinery, it is doubtfal 1f larger specula than 18-mch could be 
voduced by hand. Mr. Madsen investigated the thickness of 
je silver film of a speculum by a novel optical method, and 
ymfirmed the late Dr. Draper's ‘‘chemical”’ estimate, vir. 
'ago,o0o inch. Two perfectly flat surfaces § inches diameter 
ere taken and illuminated by a homogeneous yellow light of 
aan wave-length, falling at an angle of 30° incidence 
rs colour-test), whereby a senes of straight dark and 
-saehpe were visible. Hy silvering half the upper surface 
spo ed these glasses the bands were displaced or broken at 
@ 7. ance of about 2.x (x being the distance between 
"9 bands). The thickness of silver, 8, would be 


& (wave-le t) sec 30 m0 o0sas 


pveral measurements gave less than 1/300,000 inch. Under 
ie. oerme optical met the effects of heat and cold were ren- 
Wed mainly visible ond measurable. The true surfaces were 
bead & ainch diameter wooden chuck ; fhe Fant falling at 
pate, « -ueiform colour, On the finger without 

Fa epiok the centre of ‘the top the colour changed to 
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regular concentric rings, causing the glass to become conenve by 
a measurable quan. Placing the glass upon an. iron 
produced conveszity (2/30,000 inch) in a regular curve. th a 
pressure of § Ibs. on the centre, two wide bands of colour ap- 
peared, crossing in the centre, straining the glass in two direc- 
tions, and destroying its figure. These expenments show how 
the defining power of 3 and lenses is injured by tempera- 
ture. 


Paris 


Academy of Sciences, August 30.—M Emule Blanchard in 
the chair.—In the name of the y emy the President felicitated 
M. Chevreul on his hundredth anniversary, remarking that the 
case was unique in the annals of the Academy , even Fontenelle, 
although spoken of as a centenarian, having died shortly before 
reaching that venerable age M Chevreul replied with a few 
touching words of gratitude for the sympathy of his confréres, 
after which a tel was read from the University of Kasan 
complimenting the patriarch of the scientific world on bis long 
and laborious hfe, so fruitful in valuable contributions to the 
progress of the technical arts.—-On a remarkable case m the 
problem of planetary perturbations, by M. F. Tisserand. In 
the case of two planets revolving round the sun, or of two satel- 
lites round their planet, in orbits slightly inclined towards each 
other, 1t 1s shown that even if the proper excentncity be null 
there may be a very sensible apparent excentricity In other 
words, if the movement of one orb was originally circular and 
uniform, the perturbations caused by the other would transform 
this movement into one approximating to a Keplerian elliptical 
orbit with a uniform rotation of the long axis ‘These results 
are compared with those obtained by A, Halland S Newcomb 
for the Saturman satellite Hyperion, in so far as sts movement 
results from the perturbations caused by the larger satellite 
Titan —On the atomic weight of germanium, by Lecoq de 
Botsbaudran. The atomic weight of this body, provisionally 
determined by M. Winkler at 72 75, and by the author theo- 
1etically at 72°28, 1s now found by M, Winkler to be 72°32. 
The law of proportionality between the variations of the atomic 
weight and those of the wave-lengths, a law already apphed to 
gallium, here receives a fresh and important confirmation It 
becomes at the same time highly probable that no appreciable 
error now exists regarding the atomic weights of caesium, rubi- 
dium, potassium, indium, gallium, aluminium, tin, and silicinm, 
In fact the wave-lengths and atomic weights of Cs, Rb, K, In, 
and Al have served to calculate spectrally the atomic weight of 
gallium (afterwards verified analytically), while the A and atomic 
weights of In, Ga, Al, Sn, and S: have helped to determine 
spectrally the atomic weight of germanium.—Note on a reptile 
of the Permian formation, by M Albert Gaudry. To this 
reptile, which was found by M. Bayle in the Permian 
beds of Télots, near Autun, the author proposes to give 
the name of Haptodus dayles (from &wre and ddo¢s), the teeth 
adhering so closely to the maxillaries as at first sight to be 
scarcely distinguishable from them. In these rocks, where no 
animals higher than fishes were for a long time known to occur, 
there are now found four distinct types of Reptiha: Actinodon, 
Protriton, Stercorachis, and Haptodus.—Phosphorography ap- 
pled to the photography of the invisible, by M. Ch V. Zenger. 
Observing Mont Blanc after sunset in September 1883, the 
author noticed that the blue-greentsh glow remained perceptible 
tall 10.30 p.m. , hence he concluded that the ice on the summit 
mingled with carbonate of lime emitted a hght hke that of Lake 
Geneva, and that it might be possible to fix the image of the 
mountain at night by means of the phosphorescent light of the 
ice, which 1s highly actinic. On his return he projected the 
images given by the photographic lenses in the dark chamber on 
a glass plate covered with a layer of Balmain’s phosphorus, just 
as such plates are Prpared with collodion. After exposing it 
for a few seconds, he removed 1t in the dark from the cham 

in order to piace it in contact with a not very, sensitive dry 


hotographic plate. After an hour of contact in the dark, the 
mage of the object appeared in all its details as in an ordinary 
case of phot pression, Subsequent experiments 
tended to show ht may be absorbed, and afterwards 
slowly given back, and that images of objects invisible in the 
may be fixed con or by the 

a He found it weful to cover the plates with 

ll, ag when thus sensitive to all the 
Fadiations of the ultra-red to the ultra 
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watory of Algiers with the 0. 50m. telescope, by M, Ch. Trépied. 
On August 23 the apparent position of this comet waa i 
Algien mean t Right » fact. A t fact. 
oe ee ee teas eae 

h, m. 2. hems. oe ff 

$429 .. 13 21 15°65... 1656... ~ 3 2318 0731 
—Qn some non-hnear differential equations, by M. Roger 
Laouville.—On the algebraic integrals of the problems of 
A pees by M. G. KReenigs.—Notes were submitted by M 

artin on an ag ac reproducing the motions of the heavenly 
bodies, and by M. L Hugo on the geometrical forms of the 
hailstones which fell in Paris on August 23 
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BERLIN 


Chemical Society, July 26.—C. Liebermann, President, in 
the chair.—S. Gabriel has further exammed isoquinoline ob- 
tained by the reduction of monochlorisoquinohne ; it melts at 20° 
He has also prepared some Hew derivatives of dichlorisoquino- 
hae.+-Biedermann has prepared some derivatives of 

ydroxybenzylalcohol.—Raschig communicated a very interest- 
ing research on the nature of gold chionde, He has prepared 
nitrogen compounds corresponding to the three oxidation 
stages of gold, and these he has analysed by a new method , he 
avast the analogy between the lodides of nitrogen and gold 
¢ and the analogous compounds obtamed from gold 
chlorides and methylanune —Prof. Pinner reported on the fol- 
lo comuunications recetved by the Soc ety -—Cleve, on 
naphthalenesulphonic acids and on the value of orientation de- 
termined with the help of phosphorus pentachloride —P 
Bradley, on thienylglyoxylic acid and its denvatives —R. H. 
Mertens, on the nitration of di- and mono methylamine with 
dilute mitne acid —R. Leuckart and E. Bach, on the action of 
. ammonium formate on benzaldehyde and benzophenone , bases 
7 conan that from benzophenone having the composition 


Ca’ SCH . NH, Camphor also reacts with ammonium 
formate with production of crystalline compounds which, how- 
ever, have not yet been further exammed —T H_ van't Hoff 
and Ch. M. von Deventer have studied the question of the 
temperature at which reaction takes place in chemical decom- 
tion and the sual faethe phenomena . first in the case of 
ouble salts, ¢g sodium ammonium tacemate or copper 
calcium acetate; and secondly 10 the case of duuble decom- 
position, ¢y the decomposition of magnesium sulphate and 
sodium chloride with formation of astracamite and magnesium 
eblonde, the reaction temperature in this case being 31°.—B. 
Tollens describes what he considers the best method for pre- 
paring formaldehyde,—Werner Kelbe and H. Stem hive a 
paper on the products of the action of bromine on aqueous solu- 
tions of xylenesulphonic acids —I2 von Perger gives a pre 
lummmary account of the results obtained from the action of ethy! 
acetoacetate and etbyl acetonedicarboxylate on hydrazo-con- 
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STOCKHULM 


Geological Society, May 6 —Baron Nordenskjold gave an 
account of his researches on the atomic weights of certain rare 
terrestrial metals, pointing out the peculiar conditivns under 
which they combine m some minerals. He further described 
the analyses of the dust which had fallen m 1883 in the 
Cordilleras, believed to be of cosmic origin, being c snnected 
with the much-discussed red glows in the autumn of that year. 
Baron De Geer expressed the opinion that the glow was a 
natural meteorological phenomenon, icy aad pronounced ja 
1883, whilst Prof. Brozger sided with the usual view of its 
eran caused by the Krakatad eruption.—Dr. E. Svedmark 
exhibited a map of the distnct of Roslagen, near Stockholm, 


showing the lakes and valleys which were cunndered to be 
cansed by the cracking of the earth's crust. He also corrected 
the reported discovery of basalt at Toldngs, in the province of 
Scania, which on examination had been found to be 
diabase sacoompanied ae the formation of tophus.—Dr. ¥, 
Svenonius read a forwarded by Dr. H. Sjbgren, on the 
mud volcances in the neighbourhood of Baku, in w 


he has for a Jong time sojourned, in order to prosecute geological 
researches, "The voleanoes occur in a Hine along the Caspian 
Sea some 120 miles in fength. One of the greatest mud cones 
ag. 1000 feet high, and the crater 2£00 feet in diameter, vis. 
eqhal : Three violent eruptions have 
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are 50 feet in ata euty, 
are also violent of ges, which oa, cok 
being fired, produced a fire-column 20 feet in hagight. 


charge was so violent that the current could only be Bred 
height of 7 feet from the opening. The changes whidk the: 
rounding rocks and mountaws hed suffered through. the infed 
of these volcanoes were of the greatest interest. — 
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ES MAQRTHQUAKE DISTRIBUTION 
bbhabetical Catalugue of the Earthquakes recorded as 
wing occurred in Europe and adjacent Countries 
", erpalaged to serve as a basis for an Earthguake Map 
@ Burope. By Joseph P. O'Reilly, CE, Professor of 
‘Mining and Mineralogy, Royal College of Science, 
Dublin. Zransachons of the Royal Insh Academy, 
Vel, XXVUUL “ Sceence.” (Dublin, 1886) 


¢* THE distribution of earthquakes may be studied either 
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geographically or topographically—either along its 
. “broad ines in connection with the general physics of the 
> globe, or in its smaller details with immediate and minute 
reference to local pecuharities The field of inquiry 1s in 
* both directions vast and comparatively unexplored. As 
* regards what we may call circumstantial seismography, 
" ‘Tittle has been done in the particular application of gene- 
‘ral principles to explain the apparent caprices of disturb- 
' }ances. These are innumerable and fantastic, yet, by 
1 patient observation, they can to a certain extent be brought 
within the range of strict physical reasoning ‘Lhe laws 
of wave-motion, taken in connection with the facts of 
geological formation, will account for a good deal. Not, 
however, for all Subterranean agencies introduce an 
element of uncertainty into the calculation which no 
dihgence or ingenuity avails wholly to eliminate Thus, 
m South America certain districts are observed to remain 
year after year, perhaps century after century, unscathed 
amid surroundmyg devastation. They are hence called 
“bridges,” the disturbance seeming, as it were, to flow 
beneath them, like a river under a bridge. Prof. Milne 
suggests that their ummunity may be due to the total 
refiection of earth-vibrations which would otherwise reach 
them (“ Earthquakes,” p 141) An obstacle to the pro- 
pagation of such 1s besides often mterposed by faults and 
fissures. The partial repose of Quito 1s attributed to the 
frequency of cafions in its vicimty, as, similarly, the 
Capitol of Rome and the citadel of Capua were said to 
be protected by numerous deep wells or springs sunk 
round them. 

“ Bridges,” however, cannot invanably be depended 
upon. Their privilege of safety is hable at any moment 
tobe withdrawn The peninsula of Caraya, for mstance, 
fortring the northern shore of the Gulf of Cariaco, was 
never known to be shaken until December 14, 1797 ; yet 
it has since had its full share of disturbance The rnte- 
igor atrangement of strata was here doubtless subverted, 

’ ad the barrier to the extension of shocks from the chalk- 
jitis of the mainland to the slate-rocks of the opposite 
petinecia overthrown, by the violence of the blow which 
‘ ed Cumana. Centres of disturbance, too, shift 
, aad teavel in a way to defy anticipation ; and the effects 
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“af the interference of earth-waves, to which-some terific 
catentivphes, as well as many apparent anomalies of ‘test 
_%otamotion, are ascribed, can rarely be calculated 
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been done ist this branch than in any other part of-phe 
world), although earthquakes occur there at the averaye 
rate of two a day, yet with proper care a building site 
may be chosen as free from shocks as if it were siteated 
in Great Britain. 

The publication now under review 1s, however, directed 
to a different and a wider purpose. Prof. O’Really bad 
already compiled a “Catalogue of Earthquakes” for 
these islands (see NATURE, vol. xxx1. p. 351) ; he has now 
accomplished a simular task for the whole of Europe with 
the outlying districts along the Mediterranean and Black 
Sea shores, designed to form the basis of a map showing 
the larger geognostic relations of these phenomena. 
Without some such picture, he nightly observes, no geo- 
logical map should be regarded as complete. The latter 
displays results , the former represents the forces at work 
to produce them. The importance of earthquakes in 
geologic.tl history 1s great and far-reaching. Their com- 
nection with the physical structure of a country 18 most 
intimate. Every one of its leading features 1s related ty 
them, either causally or consequentially The main lifes 
of jointing and fissuring, with the inseparably associated 
strike of coast-lines, are, according to a view onginated 
by our author, directly conditioned by the prevailing 
direction of earthquake shocks. Its correctness can be 
tested only by statistical inquiries such as those of which 
he here gives us a laborious example Other questwns 
of interest awaiting similar elucidatior’ relate to setsimic 
action with reference to coal fields and to the progress of 
elevation or subsidence. 

Fuchs gives many instances of shocks limited to or 
originating in carboniferous districts (‘‘ Vulkane und Erd- 
beben,” p 196), and explains them by the progressive 
decomposition of organic matters quickened by the 
admission of air in working the shafts. The resulting 
escape of fire-damp diminishes the volume of the beds; 
they give way with a concussion, and an earthquake 
ensues. Extremely curious, in this connection, 1s the 
close agreement between the curves denoting the monthly 
frequency of earthquakes and of colliery explosions 
pointed out by Prof O’Reilly (Zrans. R. Insh Acadzmy, 
vol. xxvii, p. 297). Each shows a strong and precisely 
coincident maximum in March, while the earthquake 
maximum in November 1s Jess perfectly matched by a 
conspicuous increase, one month later, in the number of 
explosions. The analogy of the equinoctial maxima of 
aurore and magnetic disturbances cannot fail to suggest 
itself, and there are other indications that seismic aad 
magnetic perturbations are not wholly extraneous to cach 
other. Both aurorz and earthquakes, for mstance, dis- 
tinctly gain in frequency during the half-year whick in- 
cludes our winter season and the perihelion passagé of 
the earth; and there have been too many and too close 
comceidences between their occurrences to be purely 
accidental, * 

Sudden changes of level, especially depressions, arent. 
ordinary concomitant of earthquakes. An intemsl: 
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: deprived all at once of its insecure props, settles down to 

” @ lower level, a forest perhaps subsiding into a lake, or the 
sea over-washing a stretch of shore. 

~ Slower processes of change, however, are probably 
far more general and effective, and with these seismic 
relations ure still in part obscure. Such changes depend, 
there 1s little doubt, upon variations of equiltbrum 
between internal forces of expansion and external forces 
of repression, Where these are accurately balanced, the 
bounding surface of the earth remains unaltered ; where 
subterranean heat gets the better of gravity, as through 
the denudation of large tracts, elevation ensues ; where 
the weight of the superincumbent strata 1s augmented by 
deposition, there 1s slow subsidence. The effects of the 
earth’s secular cooling must evidently, in the Jong run, 
be thrown wholly into the scale for contraction ; and yet 
it 1s to them indirectly that the upthrusting of mountain- 
ranges is due. These mght be compared to the folds 
and creases of a garment grown too ample for the 
shrunken body it covers. The terrestrial crust, indeed, 
is less easily adaptable than an old coat; not a wrinkle 
in it but represents a series of paroxysms, every one 
mmplying a greater or less amount of earth-shaking, past 
and present. The snap after prolonged strain, the shift- 
ing and twisting of rocks, the fissuring and faulting, the 
shpping and wrenching and grinding of tormented 
strata in the effort to satisfy the stresses put upon them, 
all result in earthquake action of the mechanical kind 
Thus, mountain-making 1s essenttally a seismic operation, 
not only while in progress, but in its effects during long 
subsequent millenniums. This 1s one chief reason why 
the lines of earthquake distribution follow so faithfully 
the general direction of mountain-ranges. 

But besides those commotions which result from the 
catastrophic restoration of disturbed equilibrium, there 
are earthquakes of the volcanic or explosive class This 
species has been defined as an “uncompleted effort to 
establish a volcano.” Such abortive eruptions are 
occasioned, there 15 much reason to suppose, by the 
sudden formation of steam at great depths beneath the 
earth’s surface. They arise where broken and disjointed 
strata facilitate the percolation of water to volcanic foci. 
A fractured crust and a plentiful aqueous store are 
their developing conditions Hence their frequentation 
of sea-coasts. Prof. Milne remarks that most Japanese 
earthquakes onginate in the Pacific, and that the steepest 
coasts are, on the whole, the most severely shaken ; as 1s 
easily intelligible when we consider the violence of the 
dislocations necessary to produce them 

Earthquakes may then be broadly distributed, accord- 
ing to their kind, into two systems, now coalescing, now 
independent of each other. The explosive species 
follow volcanoes along sea-coasts, the mechanical sort 
are associated with mountain-ranges ; all attend lines of 
weakness, and are more or less closely connected with 
the shrinkage by cooling of the terrestrial crust. Thus, 
every volcamic region is hable to earthquakes; though 
there are earth-shaken districts which are not volcanic. 

The tendency to alignment in volcanoes has often been 
noticed: Prof. O’Reilly indicates a similar peculiarity in 
earthquakes, adding that the lines along which they 
ratige commonly approximate to great circles. This 

inference,,or suspicion, can be verified only by detailed 





MADEIBE 





6 Ste 
me 


a) 
i ¢ 
4 16 i 
is 
m4 * p 
™~ ; ae ? 


‘ad She 

a true graphical representation of seismic, activity... .Me 
only deficiencies in records have to be contended with, 
but grave perplexities as to their treatment,  h 
fully admitted by our author. The number of tate 
in a given spot is the criterion inevitably adopted: ‘tas; 
these may vary to any extent in intensity, or may be | 
mere sympathetic reverberation of some distant cats- 
strophe. The Lisbon earthquake of 1755, for instance, 
may quite possibly have shaken every square foot of 
globe. The ideal seismic map would be one of 
quake origins, with their attendant areas of disturbance } 
but this is at present far from being attainable; and we 
can only acknowledge the indebtedness of science ta 
those indefatigable workers who, hike Prof. O'Reilly, 
promote knowledge by the best Jresen¢ means open to 
them. 
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OUR BOOK SHELF 


Department of Agriculture, Washington: Third Repor 
on the Chemical Composition and Physical Propertied, 
of American Cereals, Wheat, Oats, Barley, and Rye 
By Chfford Richardson. (Washington, 7886) { 


THIS Report is an important contimuation of a most val 










able wor The object in view 18 to obtain accu 
information respecting the composition of the cer 
grains produced in the various States. The grain 


analysed is in some cases the produce of seed issued b 
the Agricultural Department, but generally represents t 
ordinary crops of the district. A complete physical and 
chemical examination has been made of each sample 
ain: the results are tabulated under the head of the 
State in which the grain was reared. The Report con-! 
tains 77 analyses of different varieties of wheat grown in 
Colorado; 179 analyses of the kernel of oats, and too 
analyses of the husk, 57 analyses of rye, and 72 of 
barley The extent of variation in composition, the rela- 
tion of physical characters to chemical composition, and the 
influence of climate, are discussed The results are further 
compared with those obtained by investigations in Europe, 
At the close of the Report are given some detailed analyses 
of cereal grains in which sugar, starch, and the albumineids 
soluble and insoluble in alcohol, are separately deter- 
mined, Analyses are also given of the very various 
ducts obtained from wheat by roller-milling. The w 
1s a magnificent contribution to the history of cereals. 
We now know far more of the characteristics of cereals 
grown on the American continent than we do of those 
roduced in the United Kingdom When will az 
nglish Agricultural Department inaugurate a sinlhe 
study ? ; 
re we have no space for the details o the roa it i 
haps hardly fair to cniticise. e wou 
remark that dectrin is not reckoned by the best moders 
chemists among the constituents of barley, or of othe 
cereal grains that have been thoroughly investigafed 
The method used for determuning starch is a 
one yielding too high results, while the “fibre” 
the analyses 1s far below uthe Ly cae rage incrustin 
matter really presen. We attention to these 
of method, as they are very generally met with, and 
high time that they were remedied. R.% ; 
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ad itspute ig that our 

yo Re , and y has been held up to 
seheta motel to follow in this as in many other 
ager to geographical teaching. The Germans (as 
oe ud points out in his interesting preface) have 
‘had Jong experience in working out an advanced system 
of education; they know that a limited 


‘ ’ cane % ; 
teachers have wretched text- 
German 





od must be 
turned to account for the thorough teaching of a great 
variety of subjects, and accordingly they have learned to 

ish een what is indispensable as a ground- 
work and what must be omitted In this country the 
study ef geography 1s mainly a work of memory—the 
names of towns, rivers, mountains, with their populations, 
np bio heights. This and similar details are pre- 

ose on which the Germans lay least stress, and 
as Myr. Chisholm has “earnestly endeavoured to guide 
himself by German examples,” he anticipates that his 
book will appear more remarkable for what it omits than 
what it contains. Stated in his own words his object has 
been, in the first place, to draw a mental picture of the 
different countries and regions of the world, giving due 
relief to what 1s most distinctive in each region, and, 
secondly, to give special prominence to the relation of 
cause and effect, so as to enable pupils to realise that in 
geography there is something to understand as well as to 
commit to memory, in other words, to make geography a 
mental discipline as well as a body of instruction, Of 
course there 1s important work for the memory in geo- 
graphy as in every other branch of education, and this 
the author recognises, and provides for in his tables and 
printing. He insists, too, on the vital necessity of maps, 
without which there can be no adequate knowledge of 
geography A text-book 1s supplementary to an atlas, 
and does not supersede it. These are high ideals which 
Mr. Chisholm sets before him ; let us see how he fulfils 

em. 

The whole volume contains 320 pages. The first 60 
are devoted to an introduction dealing with mathematical 
and physical geography, which, as explained in the 

face, 1s designed primanly for teachers, and 1s not 
intended to form part of the course for the pupils 
or a have gone through the whole body of the 


The introduction:s followed bya description of continents 
and countries. Of the 260 pages which remain for this 
purpose, Europe fills rg0 pages, Asia 45, Africa 16, and 
America 32. The proportions are based on the degree 
of knowledge which an educated Enghsh boy or man 
should have of the respective countnes and continents, 
Some of the divisions are onginal Thus English 
counties are divided into corn and grazing, the countnes 
of Asia into monsoon and non-monsoon countries. We 
have specially examined the sections devoted to the 
countries of Eastern Asia, for the sins of ordmary British 
school geographies are more apparent here than else- 
where—the sins, namely, of stereot inaccuracy, and 
of strings of names and numbers. Mr. Chisholm has not 
a superfiuous line in any of these sections, the informa- 
tion is of the latest kind, and all the knowledge that the 
avetage boy requires of the countries is put in a short 


* As an instance of the care with which the work 
ie done it may be mentioned that the puzzling vanations 
of some Japanesée names (eg. Fujinoyama, Fujisan) are 

and . On the wholk, we are convinced 
there is at present no school geography in the English 
language more calculated to A adequate and intelligent 
instruction in that subject this, and can th re 
Mrotigly recommend it to those teachers who have 
mied the absence of a sound text-book. It is to be 


that’ Mr, Chisholm may see his way to producing 









oe work abont half the size and price of this 
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LETTERS TO THE EDITOR oh 


[The Editor does not hold kemsel; responsible for opinions 4 
pressed by his pollens som tither con he undertake te 
réturn, or to correspond with the writers of, rejected. miami- 
serigts, No notice 1s taken of anonymous communscatiens. 

[Tke Editor urgently requests ¢ to hecp thaw lellers 
as short as possible. The pressure on his space is 30 great 
that it is impossible otherwise to insure the appearanct eon 
of communications containing interesting and novel facte.] 


Physiological Selection and the Origin of Species 


As Mr. Romanes has referred to my article in the current 
number of the Fortmightly Review, and stated that he is 
to answer what he terms ‘‘ the very obvious regs ea which I 
have taken to his theory, I shall be glad to be allowed to state, 
very briefly, what those exceptions are, and to give an ulustra- 
tion of one of the more important of them. ; 

(1) Mr Romanes makes a great deal of the alleged ‘‘inatility 
of specific characters,” and founds upon it his extraordinary 
statement coat, dura his wees iiss ap bed was a in 
su ing his theory to be ‘fa ry of the origin of species, 
a ig all Daren who have believed it to be 20 have 
blindly fallen into the same error I allege, on the contrary, 
that there 13 no proof worthy of the name that specific characters 
are frequently useless, and f adduce a considerable series of facts 
tending to prove their general utility. 

(2) In support of his view as to the swamping effects of inter- 
crossing, Mr. Romanes objects to the miguel tas of Darwin, 
‘that the same vanation occurs simultaneously in a number of 
individuals,” adding ‘* Of course, if this assumption were 

anted, there would be an end of the pre-ent difficulty”; and 
a whole argument on this branch of the question rests on the 
assumption being false. I addace evidence—copious evidence— 
that the supposed assumption represents a fact, which is now one 
of the best-established facts of natural history 

(3) Mr Romanes states, as the special feature of his physio- 
logical varieties, that ‘‘ they cannot escape the preserving agency 
of physiological selection.” He gives no particle of proof of 
this, while I show that, on the contrary, it 1s hardly possible for 
them to survive to a second or third generation. It 1s on this 
point that I wish to give an illustration Mr. Romanes speaks 
of his supposed variations as ‘‘showing some degree of sterility 
with the parent form,” while continuing to be fertile ‘‘ within 
the limits of the varietal form”; but I hold that any such 
vaniety (beyond single individuals) can hardly exist, while he 
has juced no proof whatever of their existence. To show the 
rmprobability of their existence, let us suppose a definite case. 

Na given species there 1s born an individual, A, which is in- 
fertile with the bulk of the species, but fertile with some few 
individuals of the opposite sex, a, 4, c, Let there be a second 
individual, E, born from other Lee in another part of the 
area occupied by the species, and fertile only with ¢, f, g. Other 
individuals, K, P, R, &c.. may have similar relations, each 
infertile with the bulk of the species, fertile only with a few 
individuals which may be termed their physiological comple- 
ments. Now each of these, separately, is a Fe dea 
vaniety, but the whole set, A, E, K, P, R, do not form one, bat 
five distinct varieties. To form one variety all of them must 
be fertile with the same identical ‘set of individuals of the 
opposite sex, and this seems to me to be so highly improbable 
that 1t must not be assumed till ngidly prov Yet there is 
not one passage in Mr. Romanes’ paper to show that he 
recognised this difficulty; on the contrary, he always speaks 
as if any sheegpen elie! sar physiological variations within one 

y form one variety. It will easily be 
seen that the chances against any single variety of this mature 
being pica are ecsologgractia. 3 f great. For, first, at least 
two of the complemen individuals must survive to the 
breeding-season, and the chances against this are measured’ 
the fertihty of the species. If it produces ten young 
year, the chances are between nine and ten to one against 
one of them surviving. 
surviving will be about ninety to one; and 
chances against at 
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. Tia gure, however, except for the toes, which resemble fins 
ie watioed feet, is namistakably the npp>potamus | (See 
‘“*Yopage et Avantures de Francois Leguat,” vol. 1 p. 35, 
Lowdres, 1708.) aat did not apparently consider it a 
aanates, for on p 93 he gives a full description, with plate, of 
damentin ar manati, which “se trouve en de abondance 
oles mers de cette Isle’* (Rodriguez). The skin 
» 


Pare Tachard plainly calls the hippopotamus the vache 
18 5 ing of the Cape: ‘‘on voit dans les grandes 
Rivitres un animal monstnieux, qu'on appelle Vache Marine, et 
qui égale le Rhivocdros en oe 7 (Voyage de Siam,” 
vol, f. p. 78; Amcterdam, 1688). The plate accompanying is 
tamus, and we know that the Dutch c lonists have 

this pachyderm the “ zee-koe " 

Kelbe (*‘ Caput bonae spe: hodiernum,” p 167, Nurnberg, 
r7tg) apeaks of the “zee kuh,” the ‘meer kuh,” the “zee 
pterd,” and the “kuh fisch,” all of which he appears to c msder 

names for the hippopotamus, notwithstanding that ‘1 
dem Tartarisch meere grosse Kuh-Fische schwemmern, die 
grosser als unsere Kiihe in Europa waren, aber weder Schuppen 
noch Hdrner hatten ” ‘This must be the dugong, surely. 

Bogaerts (“‘ Asia,” p 105, Amsterdam, 1711) distingarshes 
between ‘‘zee-paarden” and ‘‘ zee-koien ” 

Dampier’s mention of the manatee 1s probably well known -— 
‘* While we lay here (Blewfield River, between the Nicaragua 
and Vera sna Krvers) our Moskito men went in their cinca and 
strack us some manatee or seacow Besides this Blewfield 
River I have seen of the manatec in the Bay of Campeachy, on 
the coast of Bo -ca del Drago and Rocco del Toro, in the River 
of Danen, and among the South Keys or little Islands of Cuba 
. + « T have seen them als» at Mindanea, one of the Philippe 
Islands, and on the coast of New Holland" Then follows a 
full description (see Dampier's ‘Voyage Roand the World,” 
vol i, p. 33 ¢f seq., alsopp 2,9, 41, 381, 463, and 547, London, 
1729). Damper also points out that the so-callei manatee of 
St Helena 1s really a ‘‘sea-hon ” 

Cape Town, August 4 
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Time Reform in Japan 


THE following communication may perhaps interest your 
readers. 

On my return home from America and Europe, I presented a 
report on the resolutions of the International Meridian and Time 
Congress, held at \Washington last year, to which I was sent as 
adejegate. A Committee was appointed to discuss the matter 
contained in my report, aud reported favourably The follow- 
ing decree was issued on July 12, 1886, under the Imperial 
seal s—— 

(r) The mertdhan pas-ing through the centre of the transit 
instrament at the Observatory of Greenwich shalt be the inital 
meridiaa for jongitude 

(2) Longitude shall be counted from this mitial meridian in 
two et ae up to 180°, east longitude berng + and west 

tude - , 

(3) On and after the first day of the first month of the twenty- 
first year of Meiji (January 1, 1888), the time of the meridian 
of 135° K. shell be used as the standard time throughout the 
sage D Kikucui 

| College, Imperial University, Tokro, Japan 
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| £remblement de Terre da 5 Septembre 
* DikekaNlemenr dex couches terrestres, qui peut @tre considérd 
‘onmae ia anite du trembleterre du 27 aot, a eu son centre dans 
48 Piémont, dans les environs de Sue, aw pied du Mont-Cenis. 
est cpr ee a été composd des secousses suivantes, qui ont 
dté trés-faibles dans la Suisse. 


Seewmates ives. 4 septembre, rh, i 
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Secomsses oe § sg por He ray soir, Genbre ; 
6 septembre, ftom. matin, Monthey is} 5 7 embee, 
oh, 43m. matin, Genéve. Ea Porat 
Morges, 12 septembre 





Lunar Rainbow 


A BEAUTIFUL lunar rainbow was plainly visible here for 
few moments last evening. The eastern ord bemg cleat, 
moon looked fully out from behind dark clouds in the 
moment when rain was fallmg hghtly. Turning quickly awey 
from her light, in the hop: of seeing a bow, 
appointed A semuecircle of pale, whitish bgt, was projected 
against the eastern sky, much smaller in diameter, apparently, 
than a sun bow, and without any traces of colour. 

Reflectirg on the curcumstance that repeated efforts have 
never, previoisly, enabled me to see a lunar bow, although the 
conditions nece for its formation are common enough, I am 
tempted to think that the phenomenon can only be seen whet 
the atmosphere is unusually clear. The light issuing 
bow is so faint that the slightest mistiness of the aur int 
between itself and the spectator 16 probably sufficient to, 
cally, extinguish it. Jast aight the air here and over the 
Channel was extraordinarily pellucid, lights on the Freach const 
which are hardly ever seen being plainly visible, while others, 
nearer neighbours, flashed with most unusual brlhancy, 


D. Pripczox 
Arthur Villa, Hythe, Kent, September 6 





Aurora 


THe aurora seen m Ireland on July 27, and descnbed in 
NAruRE, August 5, p. 312, was visible in this vicinity. Jt was 
the finest observed thus far this year, with the exception of that 
of May 8 Other dates on which the aurora has been seen m 
this locality Ace d are as follows: June 29, June 4, and 
Apnl 14 It has been noted that these appearances of 
aurora have been coincident with the return of the disturbed 
area on one side of the sun (see NATURE July 22, p 278), and 
hkewise with widespread and violent storms 

Lyons, New York, August 25 M A Vecpgsr 
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THE SOLAR ECLIPSE OF AUGUST 29 


“Te following communication, dated Grenada, Sep- 
tember §, 15 published by the 7zmes from tts 
correspondent with the Eclipse Expedition It should 
be compared with the communication made by Prof, 
MacAlister to Section A at the Birmingham meeting of 
the British Association (NATURE, September 9, 440), 
and with the article in the same number (p 437), een 
ing the arrangements for observation. 

* The observations of the corona dunag the last two 
eclipses, including that observed in Eg have been 
confirmed by the present. Capt. Darwin's observations 
with the coronagraph seem disappointing, the glare of 
irradiation from the body of the sun, and nat the true 
corona, being visible on his plates. The bright ines seea 
in the spectra of the prominences are displaced in such @ 
direction as to prove that there 15 1n them a downrush of 
gas towards the sun. 

“The cunous prolongation of the corona observed 
on several previous occasions to oc the sun's. 
equatorial plane, does not appear mm any of the photo 
graphs taken, though it was wisible at all the stations 
except Mr. Lockyer’s.” 


¥ 
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PHOTOGRAPHY OF THE SOLAR CORONA »'— 
U NDER the above title we have received the follaw.’ 
Ing 





communication with reference to the resukte- of 
the recent eclipse observations :— ie 
Accounts have appeared in eer af 
attempts. to photograph the carvan of sun wi ome: : 
an eclipse, Many of the plates obtained eT 
appearances seemed wot to myself only, tes! | | 
to several scientific. men who must certainly be : 
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aidered to be amongst those who are exceptionally com- 
petent to give an opinion on this point, to be most 
probably due’ to the corona. Plates taken in England 
Fa the time of the eclipse of May 6, 1883, and drawn 

Mr. Wesley before any information reached this 
gountry of the observations of the eclipse, presented not 
@nly a general resemblance to those taken during the 
clips:, but showed the remarkably-formed rift on the 
east of the sun's north pole which is the main feature of 
the corona, as photographed at Caroline Island. It is 
true that since the summer of 1883 I have not been able 
to obtain in England photographs which show satus- 
fagtory indications of the corona; but the abnormally 
large amount of air-glare from finely-divided matter of 
#ome sort, which has been present in the higher regions 
of the air since the autumn of 1883, might well be con- 
sidered a sufficient cause of the want of success. This 
well-known state of the sky rendered the plates taken by 
Mr. Ray Woods 1n Switzerland in the summer of 1884 
inconclusive as to the success of the method. During the 

year photographs of the sun have been taken at the 
Cape of Hope, and are under discussion by Dr 


Such was the state of things before the eclipse of 
August 29. The partial phases of this eclipse furmshed 
conditions which would put the success of the method 
beyond doubt if the plates showed the corona cut off 
partially by the moon during its approach to and passage 
aver the sun As the telegrams received from Grenada 
and a telegram I have this day received from Dr Gill at 
the Cape of Good Hope state that this partial cutting off 
of the corona by the moon 1s not shown upon the plates, 
I wish to be the first to make known this untoward result 
I regret greatly that a method which seemed to promise 
so much new knowledge of the corona, which under 
ordinary circumstances of observation shows itself only 
during total eclipses, would seem to have failed At the 
same time, I am not able to offer any sufficient explana- 
tion of the early favourable results to which I have 
referred bnefiy in the opening sentences of this letter. 

WILLIAM HUGGINS 

Upper Tulse Hill, S.W , September 11 


In reply to a similar communication which appeared in 
et Times, Mr. A. A. Common writes to that journal as 
‘ollows :— 


“ Dr. Huggins, in his letter in to-day’s issue, seems to 
consider that the farlure to get a picture of the moon pro- 
jected on the corona of the sun during the partial phases 
of the last eclipse is fatal to his method of photographing 
the corona ; but it 1s quite possible, and, indeed, probable, 
that this rs due entirely to the state of the sky, for against 
such unfavourable negative as this we have the positive 
evidence that the moon has been seen so projected in 
various solar eclipses, and in one case it has been so 
roi a ile pipe his was by Liais, at Paranagua, in 
1858, under conditions that were not, as far as concerns 
the processes employed, nearly so favourable as those 
new in use. This single piece of positive evidence, if 
correct, is of vital importance in showing that the present 
failure 1s probably due only to such temporary causes as 
have prevented Dr Huggins getting lately such promising 
plates as those he obtained in 1883. 

“A, A. COMMON ” 


*“ Ealing, September 13 





THE RECENT AMERICAN EARTHQUAKE}! 


ee author gave a brief account of the earthquakes 
in Eastern Europe of August 27, which seem to 
have travelled eastwards from Malta to the south of Italy. 


se yt Motes 90 the Recent Earthquake in the United States , inclading # 
Gantieteal § Survey.” Read ¢ at tee Brie Appeion aA Uahed Seat 


Aeblogiod Roevey of Exgland, President of the Pron Ni 
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It is a curious coincidence that the first importeny fddléas 
tions of earthquake disturbance in the United States tadk 
place on that date, when the geyser of the Yellowstine 
spouted forth ahd when the dirst moderately severs show 
at Charleston occurred. The principal shock wai's 
Tuesday night, August 31. This is the one which’ 
done most damage, and which was felt over a wider 

than any previously recorded in North America. It has, 
however, been succeeded by shocks, fortun of less 
intensity, which have been felt over a still wider aren: 
The later shocks of Thursday and Friday were felt ar 
eg ane Cah fornia. : ne : 

The author gave a description of the earthquake, 
founded upon the newspaper iat, ee and upon a tele- 
graphic despatch which Major Powell had ‘Kindly for- 
warded at the author’s request. The latter is as 
follows :— 

“ The earthquake 1s the most severe on record in the 
United States, and affected the greatest area. Origin 
along line of post-Quaternary dislocation on the eastern 
flanks of the Appalachian, especially where it crosses 
central North Carolina. There were slight premonitory 
shocks in the Carolinas for several days, moderately 
severe shocks occurring near Charleston on A: 27 
and 28 The principal shock, causing great destruction 
in Charleston, ongimated in central North Carolina on 
August 31,7 50p.m., 75th meridian time. Thence the 
shocks spread with great rapidity in all directions, with 
vere) varying from 25 to 65 miles a minute, over an 
area of 900,000 square miles, or one quarter of the United 
States—from the Gulf of Mexico to the Great Lakes and 
Southern New England, and from the Atlantic seaboard 
to the Central Mississipp: Valley. In the Carolinas it 
was accompanied by landslides, crevasses, and great 
destruction of property. Half of Charleston 1s in ruins; 
about 40 lives were lost. No sea-wave has yet been re- 
ported A second moderately severe shock occurred at 
Charleston at 8.25 a.m September 1. Minor shocks 
followed at increasing intervals The principal shock 
was felt over this vast area in intervals of 15 minutes, and 
recorded at some principal points on a scale of intensity 
of § as follows .—Raleigh, 4, 950 p.m ; Charleston, §, 
954; Cedar Keys, Florida, 2, 10.05 ; Knoxville, 3, 9.85 ; 
Memphis, 4, 9.55; St. Louis, 1°2, 10.00; Milwaukee, 
1006, Pittsburg, 4, 1000, Albany, 2, 1000; Springsela, 
Mass., 1, 1000; New York, 2, 9 $3." 

Prof Carvill Lewis has studied a previous earthquake 
in the North-Eastern States This ranged along the 
north-eastern flanks of the Appalachian Chain. The 
author described the structure of Eastern North America, 
and the hnes of old earth-movements therein to which 
both earthquakes seem to be related. 

The local phenomena of the recent earthquake may be 
summarised as follows :—Fissures were formed, some 
running north to south, some east to west, out of which 
mud and sand were ejected. Several telegrams speak of 
stones falling from the air, which (if true) must previously 
have been ejected from such fissures. No tidal wave has 
been recorded, nor has any alteration of level of land or 
depth of sea occurred, although the earthquake wae 
noticed at sea off Charleston; but some passing disturb- 
ance of the water seems to have occurred at Sullivan’s 
Island near Charleston, for the high water spoken of 
could not be a spring tide, as the tides then were the neap 
tides. The accounts agree in the earthquake being 
accompanied by rocebulag owes: Accounts differ a 
the direction of the vi : 


probably from the south or south-south-west to north or 

north-north-east, both at Charleston and New York, 

usual in earthquakes, wells and springs have been 
ore there was none. gas walls 

syivania have been affected, cat oa supply siuch dim: 

ished. Perhaps the most interesting phenotnsnon i tf 
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 wuteaeent for four years. 
Kit tie evidence #0 far published tends to show that 
vacunke was a true seismic disturbance, which was 
Shahiv transmitted along certain lines of great rock- 
os, or along lines of weakness; but details to enable 
determine these points are not yet to hand. 


ae 
. DR. KLEIN'S REPORT ON MILK 
SCARLATINA 


ys recent Report to the Local Government Board, “On Certain 
Qbeerved Relations between Scarlatina in various Distncts 
of London and Milk supplied from a Dairy Farm at Hendon,” 

Mr. od ipa has related the circumstances (NATURE, vol xxxiv 

E 393) under which I became associated m inquiry at the farm 

qhestion ; and, while briefly indicating certain provisional in- 

ferences of my own as to the nature of the malady discovered 

among the cows there, Mr Power goes on to promise an 

account by me of the special features and pathology of the 
is I now proces to give. 

The cows (I and II) which were the first subjects of my 
investigations had on the teats and udder several flat irregular 
ulcers, varying in diameter from } to 3 of an inch ; some ulcers 
were more or less circular, others extended in a_ longitudinal 

ontheteat The ulcers were covered with a brownish 
or reddish-brown scab, which, when scra away, left exposed 
@ granulating slightly indurated base The margin of such ulcer 
was not raised, nor was there any perceptible redness of the skin 
around. But where I afterwards got the opportunity of watch- 
ing the earlier stages (especially in animal IV.) 1t was noticed 
that a small vesicle made its appearance on a greatly swollen 








and red teat, in the course of a couple of days assuming the 
In another cow, an ulcer about 


character of the above ulcers. 
4 inch in diameter, was becoming covered 1n its central part with 
gacab, while at its margin vesiculation was still distinctly visible 

Asa rule, 2 ¢. 1m most animals, the disease affected the teats, 


but in some there was also on the lower part of the udder here 
tches denuded of hair 


and there an ulcer In such animals, 
were noticed on various parts of the skin, the tail and back par- 
ticularly 


strikingly so, except in one or two cases of animals that had 
only a few weeks ago been admitted to the place, and which 
therefore had calved comparatively recently (see Mr. Power's 
Report) As regards the feeding capacity of affected animals, 
their milking power, and their body temperature, nothing ab- 
normal could be detected. 

Two animals (to be referred to as cow III. and cow IV.) 


became the special subjects of study after they had been removed 


from the farm to the stables of the Brown Institution 
Pied temperatures (Centigrade degrees) of cow ILI were as 
Ows :— 


é Morning temperature Evening temperature 
January 4 38 8 387 
» 5 38°9 38 9 
» 6 38 8 38°3 
” . 9 — 
” 3 
o 9 3 8 8 7 


The temperature afterwards remained as above without 


on. 
The temperatures of cow 1V were :— 


, Jeemary 6 » 384 38 3 
n & ope 8 8 
» 9 38-6 a Be 


Ta animal IIL. the ulcers were present, and on January 4 were 
at thelr ar pig ser pe Sst covered with "rants They 
1ed away, su vent ed u anuary 10, 

ing, however, a whitish indistinct flat scar i aa 
Ser this animal was received there were no!iced on its coat 
* garter: gh rapes where the hair was gone, and the epidermis was 


et anal scaly. 
WMigiiael LV. when received showed several scahs in the skin of 
5 we dt hed aleo muco-sanguincous discharge from the 
‘ Pawt ¢ % io * ey 


fates t 
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In these patches the epidermis was scaly, and the 
cutis more or less thickened The animals looked thin, but not 





s and excoriation of the mucous membrane of the vagina. 
One teat, which was much swollen and inflamed, presented it 
several places brownish crusts. These when taken off left an 
infiltrated firm sore, from which, when squeezed, a thickiah 
lymph oozed out. Similar crusts were found on other teats and 
on the udder. The greatest development of the sores in this 
cow was on January 7 On January 9 the sores were decreas- 
ing, the animal was then killed. 

On opening the chest it was found that both lungs exhibited 
1n the upper posterior lobes numerous petechize under the pity 
monary pleura, the peripheral lobules of these parts being much 
congest There were numerous adhesions by recent soft 
lymph between the lower lobes of the lung and the costal 
pleura, particularly laterally. In the liver there were several 
reddish streaks and patches, pects ¢ from the surface of the 
organ to a depth of about a quarter of an inch. In these patches 
the liver tissue was much soltened The spleen and kidneys, 
with exception of slight congestion, appeared normal, In the 
placenta there were numerous petechite. : 

Cow ILI was killed on March 12 For ghieotdiw ke previouty 
the animal had been getting v thin, notwithstandmg 
ravenous and excessive eatmg. On post-mortem examination 
the following appearances were found — . 

In the lungs ere were numerous lobules, especially in the 
peripheral parts, which showed great congestion, there were 2n 
addition pleural adhesions; the cortex of the kidney was con- 
gested, but its medulla was pale 

Experiments were now made with the matter of the ulcer, 
with a view of ascertamimg whether or not the disease was 
transmissible to other anima 

On January 7, when the ulcers of cow IV. had reached their 
maximum development, I took scrapings from some of the ulcers 
on the udder and teats, having first removed the crust, and in- 
oculated in several places the skin of groin and inside of eat of 
two calves (I and 2) For inoculation a superficial small in- 
cision (not longer than about a quarter of an inch) was made, 
passing in an oblique direction through the | ewan part of 
at oe and into this pouch a particle of the scraping was 
ru 

On January g, with scraping of ulcers of the cow before she 
was killed, I inoculated two calves (3, 4), introducing the 
matter as before into the corium of the groin and of the inside 


Dictate tn the Yellowstone Park of a geyser which has vege (ise ezine! ve in the third month of pregnancy) and 


of ear 
Calves 1 and 2 showed during the first three days after inser- 
tion of the matter no change at the seat of inoculation 
Four days after moculation —There was in calf 1 one place 
in the groin which promised to become an ulcer. Calf 2 showed 
on the ear one promising place, the other places of inoculation 
having nearly healed —At the same distance of tame after in- 
oculation calf 3 showed two promising places on the ear, atid 
calf 4 showed two promusing places in Loth grom and ear 
Calf 3 also showed a kind of vesiculation at the margin of the 
spot inoculated and commencing formation of a crust in the 
centre What I call promising b gerne of inoculation were spots 
that had become swollen and tender, the other and not 
romising places were spots that seemed healing or were already 
healed and dry 
On the sixth day .—Calf 1 showed four successful places 1 the 
groin, the places had become swollen and enlarged with im- 
perfect vesiculation at the margin and formation of crust in the 
centre, Calf 3 had four successful places on the ear, and calf'4 
had the same num ter in the groin 
On the seventh day —In calf 1 all places except one in the 
groin had nearly disappeared. This place was now a d 
ulcer covered with a crust, on removing which a 
infiltrated base was exposed. In calf 2 all places of inoculation 
were decreasing, covered with small scabs, easily detached. In 
calf 3 the sores on the ear had en] to about balf an inch in 
breadth, each of them covered in their whole extent by a brown 
ish crust. In calf 4 all except one place on ear were healing. 
On the eleventh day -—Calf r had still one ulcer in groin pdt 
peu , ag = one irvgal on = not quite healed np, 
alf 3 our cers progressing ; crusts thick, and 
coriam much indurated. Calf q had one ulcer on ear mich 
diminished in size. : 
By the eighteenth 7 :—The ulcerations in calf 3 (one ulcer 
had been cut out for microscopic examination) had all healed up, 
and become converted into flat scars. In the other ammals. the 
healing » as completed at an carligr date. AZ 
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experiments several inceula- 
of cow No. IV. had been made 
pkin of the groin of ten and of three 
-erapneh glee miami ; bat m one of the 
place moculation appeared swollen and inflamed on 
y. On the fifth day this place was an oblong ulcer 
of an inch in diameter; the margin was red 
but the centre was without crast (the animal had 
uently seen to lick it), On the seventh day the ulcer 
smaller, and it had nearly healed up by the tenth 


these experiments there can be no doubt whatever that 
inoculating a particle of matter from the sores of an affected 
a f sinpiabie result has been obtained in all four calves, In 
3 result was best and most striking. After an incuba- 
of abent three days the places of inoculation became swollen, 
f, and spreading , on the fifth to the sixth day the change 
was distinct, the suceessful places having become sores ; in the 
marginal part showing vesiculation, and in the centre formation 
of crusts. The sore enlarged dunng the next few days, and on 
removing the crust a raw surface was exposed, the corium itself 
being found infiltrated. Acco to the intensity of the 


ai 
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process the retrogressive change sets in later or sooner , in slight 
cases the healing ns about the ninth or tenth day, in tient 
cases (calf 3) not before the end of the second week. 


Having thus demonstrated this disease of the cow to be 
ly communicable from animal t> ammal, I set to work to 
sac Sap minute anatomy. 

‘The macro,copic examination of fine sections through the ulcer 
of the cow shows the following conditions :— 

The corium throughout the whole extent of the ulcer 1s 
infiltrated with round cells. This infiltration, though densest in 
the Piscgbr rons of es ulcer, - sce pronounced even 
in the pe parts, but it y fades away on passing 
from the ulcer to the sora skin The inGiltralon in 
the deeper parts of the corium is limited to the vascalar 
branches, but in the superficial parts ts more diffuse, the 
papille at the same time thicker This thickening of 
the papillse fades off towards the periphery of the ulcer The 
tost noteworthy changes are, however, present 1n the eputhe- 
fam. In the p npheral portions of the diseased part there are 

an the superficial layers of the stratam Malpighu close 

to the stratum lucidum, as also in the stratum lucidum siself, 
moamerous cavities of different sizes These cavities he closely 
side by side ; the most superficial ones are esther covered by the 
stratum lucsdam or extend between the layers of this stratum 
The former cavities descend mto the depth of the epithelum , 
at the very of the diseased part they are smallest, and 
they do not in comprise more than the superficial third of 
the stratum Malpighn. * enlarge 1n depth gradually as we 
pass from the periphery of the ulcer towards its centre, at its 
cenire they involve the whole thickness of the stratum 
Malpighu. At the same time it & to be noticed that, at the 
marginal parts, the cavities, although closely placed side by 
side, are well separated from one another by thicker or thinner 
tsabeculee composed of epithelium , while at or near the centre 
the ulcer these trabeculz get destroyed, and the cavities become 
confluent, and the covermg layers of the cuticle having here also 
given way. their contents extend on to the free surface of the 
ulcer. contents, which go to form what has been above 
mentioned as the crust, spread thus gradually over the surface, 
not oaly of the centre, w: the stratum lucidum has become 
lost, but also over the rest of the ulcer. In the inal posi- 
tions, 1.¢. where the superficial layers of the cutiwle are sull 
irre as cover of the above civities, this layer (+.¢. the stratum 
um) separates the contents of the cavitics from the crust. 
‘The cantents of these cavities consist (a) of an albuminous fluid 

ing. in hardened sections, uniformly granular or contaim 

alao fibri threads ; (6) of a few red blood co 3 an 
(¢) chiefly of round cells or pus cells, the nuclei of which, near 
tapos on the surface, gradually break up into amorphous grana- 

matter. 

Ia the central parts of the ulcer the whole exudation undergoes 
eneration into debris, and not only in its superficial, but also 
deeper portions. While some cavities contain few 
gells and are filled chiefly with albuminons fluid or 

Sibsinous), others are almost entirely filled with pos cells close 
packed together. In the papille near the cavities the bleod- 
bir ple ended gh my of red blood disks. 

Oa a examination it is evident that the origi: of these 


y 
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cavitier 4 tn enlargement of and exuilation inte She tesnie4 
papiile, but only of those portions nearest te thastretias dat] 
and from hence arises formation of cavities ia thi eatidia.” 
whole anatomical details of the distribution = 
these cavities recall vividly the conditions observed ia 
of cow pock and of sheep pock, and on comipating ‘ati 
power of the microscope « section through a shesp podk® _ 
section through the ulcer of the cow now unier consldersiieel 
the similarity 1s very striking indeed. al 

Phere are, however, anatomical differences between the ber 
diseases. The infiltration of the corium is slighter ta the 
ulcer than in the sheep pock, and in the cow ulcer the cavitie 
form in a more superficial stratum of the epidermis. ~ 

There is in the disease we are now considering a gnod dealia 
infiltration of the epithelium Ly round cells derived from thy 
cavities, not only into the stratum Malpighii, but alse, and pur 
ticularly in the marginal parts, nto the cuticle ; the round eof 
‘burrowing in great numbers between the scales of this strata 
and ulumately reaching the free surface to join those of ta 
crust. : 

Fine sections made through the ulcer artifi_ially induced by 
inoculation in the ear of calf 3, proved its complete identity & 
anatomical respects with the ulcer in the cow. The infiltration 
of the superficial cortum ; the formation of cavities, filled witl 
exudation cells and fluid, un the superficial layers of the epi 
thehum, particularly between the layers of the cuucle; the fins 
destruction im the centre of the ulcer of the covering 
and the extension of the exudation over the free surface to forn 
here the crust, are the same in both ins‘ances. 

Microscopic examination of the internal organs of cow IV 
revealed facts as follows ;— . 

Jn the lung —Sections made through the persons above ___ 
tioned as containing much congested lobules, show not 
great congestion of the blood vessels, large and small, but 4 
large amount of hxmorr ; blood in substance being presen: 
in the air vesicles and mfundibula, in the lymph spaces of thi 
interlobular septa, and 1n the tissue and lymphatics of the pleura. 
In the latter membrane numerous diplococu are to be met with. 
Here and there the same diplococct occur in the alveolar wall 
and in the tissue of the interlo oular septa. 

Sections through ¢4¢ Aver show a great deal of change. Under 
the capsule, as well as in the substance of the liver, there occur, 
in connection with the interlobular branches of the vein, 
larger and smaller foci of inflammation, consisting in the pre: 
of numerous round cells, Some of these foci are several 
metres in diameter, others are very small From the inter 
lobular tissue the mnflammation extends 1n‘o the lobules bet weet 
the liver cells, The hver cells of these lobules involved in the 
inflammatory process are swollen up, and many of them asy 
undergoing disintegration, In so.ne of these foci, 
those situated im the vicinity of the capsule, the round cells are 
so much crowded that given foc: look almost like miliary ab 
sce ses. The blood vessels are much distended and filled witt 
blood. 

Numerous diplococci and short coccus chains occur in the 
parts surrounding the inflammatory foc: ‘These aré particularly 
numerous near the capsule in the vicinity of inflamed parts, 

Sections through the nig 4 showed well-marked glomeruls 
nephritis , infiltration of the sheath of the corti.al arterioles witt 
numerous round cell. ; the oS cofivoluted tubule: 
swollen, opaque, and in many places disintegrating 

The june and kidney of cow III. showed on micr.se 
examination the same appearance as in cow IV, ; in 
there was a good deal of round-cell infiltration in the wall of Gu 
infundibula und bronchi in the lung, and around the cortiod 
arterioles in the kidney In the blood clots filling the sdvest 
and small bronchi of the lung there were present lasger ani 


smaller clumps of micrococci, 
Search sy now made for micro-organisms inkableing thn 


tissues of the ulcer of the cow, with a view of ascertal — 
th 
tie 


were present, and afterwards whether any si hind 
found had the power, when dissociated foun the downed 
and inoculated into healthy animals, of 


off the 
eenenede 
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te quite’: pawidtet-—through the diseased tise of the cow, as well 
‘ak tat OF call 3, ace ware found the same diplococc: and 









PT I Sipiecnced), x08 a. few short chains of the same, 
ait ~ In, size these micro-o do not 






coemection with foot-and-mauth disesee, 
—ateined in fuchsia, or in methyl blue, or in 
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' ginal portion of the ulcer, ut not 
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oo. of the ulcer that had undergope degenerate 
; aguurred 


dina 44 the contents of the superficial cavities, as well as in 

of the epithehum. In ue latier ear rind ee 

abundantly t out the w ex ar- 

brad ond it. si apheg o 

memely, in the contents of the cavities stratum 

the same chains were to be found, provided the pus 

pelle wore not too closely packed. They were very numerous 

dm the tissue of the crust, and also in the sn ial central 

e. 

also in the crust and im the necrotic parts of the 

weer mumerous clumps of zooglea of micrococci; but these 

wierococe! are not to be confounded with the chains of strepto- 

coo to be presently descnbed, nor yet with those streptococci 
which are found occurring singly. 

From the deeper parts of an ulcer of cow IV. material was 
obtained with which tubes contaming either solid nutritive gela- 
tine, or -Agar mixture, were inoculated. After some days, 
aed in. media, a micrococcus appeared, the growth of which 
was extremely characteristic. These are its characteristics, in 
the nutritive gelatine - after 3 to 6 days’ incubation at 20°C., 
tke growth made its appearance at the point or line of inocula- 
tion, in the form of small points or granules, whitish in colour 
and tolerably closely placed During the next few days their 
number and size mereased. At the end of a fortmght the line of 
inoeylation was visible as a streak of whitish granules or drop 
lets, some large, others small, more ov less closely placed. On 
the surface of the gelatine the growth, hke a film of granules, 
gat slowly in breadth, but even after months remains small, 

en moculated into the depth of the gelatine, the channel of 
inoculation becomes visible as a whitish streak, made ag of 
smaller and larger droplets. The gelatine 1s not liquefied by 
the growth. ‘Lhe same characters are assumed by the growth in 
Agar-Agar mixture and in sohd serum. The general aspect of 
the th in gelatine, in Agar-Agar, and in serum, I» very 
$o that presented by the streptococcus of foot and mouth 
disease {see my report of this year upon that malady’), but with 
this difference, namely, that in gelatine tubes the streptococcus 
of fout-and-mouth discase 13 a little faster in its growth, and ats 
cemponent granules are a lithe more distant. evertheless, I 
have tubes of both hinds of organtsms in gelatine and in Agar- 
Agar—tabes which cannot be from thew general a rance 
eerily dustingushei. In faintly alkaline broth, or un broth and 
peptone, the micrococcus of the cow ulcers grows readily, and 10 
the same manner as that of foot-and-mouth disease ut there 
is one test by which the two kinds of organism can be 
ey distingmshed: the streptococcus of feotaad: wouih 
» when grown in milk, does not affect the fluid character 
of the milk, whereas milk moculated with the organism ob- 
tained from the cow’s ulcer will, if kept for two days in the 
tacubator at 35° C., have been turned cémpletely solid This 
difference is a very striking difference, and a few days’ growth 
in milk suffices for distinguishing without fail between the two, 
microscopic examination of a culture m broth peptone, in 
gelatine, or in Agar-Agar mixture shows that the growth consists 
of spherical microcecci, arranged as diplococc:, and as shorter 
Jonger straight, wavy, or curved chains—streptococcus, — 
these latter sometimes of great len As regards the shape of 
mierococci, the mode of their division, the pane of the 
as Pees and ae in the can 8 es 
e er ones, the organisms of the ulcers 
handly differ from the description which ‘om preparing of the 
strapteegcous of foot-and-mouth disease The elements of a 
gacowa chain of the foot and mouth mifro-organism are, how- 
— than those of the disease untler consideration. 
: % chains of a growth in broth are short during 
fest few sp fl but Jater an, when the 
inte the are part of the ie htioiterg chains become of 
grest length. aisa in gar-Agar ta one to two or more 
ike’ intubation. 


A ote lous fact, to which importance must provisionally attach, 
ihe oe | several of the ulcers on the teats, the 
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fingers of the milker ing over the ulcers would 
rub off from the latter particles of matter, and the fingers 
the teat being kept moist, this matter would easily mix with ths 
milk as it passes teat, To learn whether the mii. 
while 1 the udder contained the streptococci, the following ex* 
periment was made: A teat free of any ulcer was milked s0 a 
to obtain a few ounces of milk, from this milk a large 
number of gelatine and Agar-Agar tubes were inoculated ; a 
second teat of the same cow, affected by an extensive ulcer, was 
milked to the same extent, and from the milk thus obtained a 
large number of other gelatine and Agar-Agar tubes were inacu- 
lated. In the first series no single tube showed the growth of 
the above-described streptococcus, whereas in the second series 
one gelatine tube and one Agar-Agar tube were found to develop 
the typical growth of the streptococcus. . 5 

We cannot draw any certain inference from this one observa- 
tion, but evidently the e ent deserves repetition. . 

With a cultivation (a sub-culture) in Agar-Agar mixture 
of this strep iocoes I, on February 1, isocnlated sabcuta- 
neously in the groin two calves (§ and 6) On Fe ay 
calf 6 was found dead. The subcutaneous tissue at, for 
some distance around, the seat of inoculation showed 
effusion, and the inguinal glands were swollen and red. 
was peritonitis, with sanguineous exudation, congestion, ant 
hzemorrhagic spots 12 omentum and in the serous coat of the 
stomach. The spleen appeared small and its capsule thickened. 
The liver was greatly congested. Kidneys were large and much 
congested ‘Lhe ileum was much congested in its mucous mem- 
brane, and the epithelium detached in flakes. The mesenteric 
glands belonging to the ileum were greatly enlarged and hyper- 
zmic. Both lungs were congested, the superficial lobules showed 
so much congestion that they looked almost solid, and were of' 
a deep red colour. A few petechie under the pleura. Bronchial 
glands enlarged and congested There was pericarditis, and the 
heart was distended by, and filled with coagulated blood, The 
organs of the throat were found much congested. The hairy 
parts of the skin were not examined 

Calf § showed on March 7, around the nostrils and lips of the 
mouth, and on hard e¢ and gums, numerous larly ont- 
lined patches not rased above the level of the skin. These 
patches had a disco] ured, brownish, very slightly raised margin, 
and a ee centre , they were round or irr ,» some ss small 
as 4 of an inch, others four to six times larger. The animal 
was hilled on March 8 On post-mortem examination the fol- 
lowing appearances were noted. Congestion of some of the 
peripheral lobules in both Juags; the pleura pulmonalis slightly 
opie, numerous soft lymph adhesions between 1 and the costal 
pleura, in the spleen several haemorrhagic patches under the 
pale in the shape of bulls: filled with semi-congealed blood ; 
spleen pulp softened and very congested, kidney congested ; 
organs of the throat congested. 

Phere can then be no doubt that a definite disease has been 
prodaced in both animals, of which the affection of the lungs is 
a congpicnous feature, and coincides with, though more pro- 
n urced than, the lung disease noticed in cow IV. 

In calf § there was, in addition, the disease of the skin and 
in the mouth, which, as the microscopic examination peore. is 
in a Certain degree simular to the disease in cow IV. and 3 
More 1n detail, this is what 1s found as regards the skin. The 
tussue of the papille and of the superficial conum is inGltrated 
with round cells, and the blood-vessels of the papilla are dig- 
tended and filled with blood. Ia their peripheral portions, thelr 
most superficial parts, the papille: are very much distended ‘by 
extravasated blood and cells ;—in fact the first rudiments 
of cavities are forming in them. The same condition, but more 
pronounced, obtains in the cuticle, where between its layers 
there are present small cavities filled with blood and round calls, 
or only fluid and a few round cells, There is, in addition to 
this, a general infiltration with round cells of the layers of the 
cuucle. The brownish-reddish colour of the — je 

due to this condition. In the central part the cuticie us loosened 
by the formation of such cavities containing fluid and a fee 
round cells; by this its layers were separated and ultimgt 
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) parts of the skin to see whether there were such 
in this calf. (Some observations on the kidney of calf 5 
are noted in the sequel.) 
Examination of the organs of calf 6: 
(a) The dumg.—Congestion of all blood vessels, large and 
all. Transudation of fluid and hemorrhage into the alveolar 
cavities of part of some lobules of the lung, while the rest of the 
alveolar cavities are collapsed, the capillaries around them 
much congested ; infiltration with leucocytes of the Interlobular 


the leon of the skin in homan scarlatina { 


extending also into the inter-alveolar septa. In some of 


septa, 
the lobules next to the pleura the engorgement of the capil- 
laries is extremel t, blood es masse fillmg the alveoli to 
the extent of ucing a state of red hepatisation. The pleura 
itself is thickened by exudation of fluid a and leucocytes. The 
bronchi do not show any distinct alteration. Numerous diplo- 
cocci and a few chains are met with in the pleura and m the 
congested parts of the lobules, in the alveolar wall, and in those 
alveolar cavities which contain exudation and blood. The 
bronchial glands show great changes: the capsule and septa 
much thickened by exudation and leucocytes ; the lymph 
vessels everywhere filled with round cells; the t:sue of the 
follicles and medulla much swollen. 

(4) Zhe fwer shows extreme congestion of all vessels in all 
parts, imter- and intralobular. The hver-cells are opaque, 
granular, and atrophic. 

(c) The tleem —The epithelium of the surface detached and 
gone ; the eprthelhum of the Lieberkuhn follicles loosened, and 
ia most places detached ; the mucosa shows great congestion 
and infiltration ; m the superficial layers the villi show hzmor- 
rhage, the tissue being filled with blood corpuscles, fibrin, and 
leucocytes , and in many spots the superficial layers of the mucosa 
are necrotic. 

The Peyer's glands are much swollen and inflamed ; the cen- 
ic? betes! their fotheles are breaking down 

iand bacilh pervade everywhere the tissue of the 

tucosa, The mesenteric glands in relation with the ileum have 

their cap-ules, septa, follicles, and medullary cylinders much 
and inflamed. 

(4) The kidney —The changes in this organ are highly 1n- 
teresting, since they completely coincide with those in acute 
scarlatina nephnis in man: great congestion of the cortex, 
leading 1n some parts to hemorrhage into the parenchyma; 

merulo-nephnitis with exudation of albumimous fluid and 

into the cavities of the Malpighian corpuscles ; granular 
eed be swelling of the epithelium of the urmiferous (convo- 
lnted) tubules, with degeneration into granular debris of many 
of the epithelial cell, ; miliary foci of ations of round 
cells around smal! bloodvessels , congestion of the medulla. 

{The kidney of calf 5 was also examined microscopically, and 
the changes were exactly the same as those found in the kidney 
of calf 6, viz. congestion of the glomeruh, glomerulo-nephritis, 
transudation of albuminous fluid and red blood corpuscles into 
the cavity of Bowman's capsule; opaque swelling of the epi- 
thelium of the conv Juted tubules ; ular disintegration of 
the epithelium in many rng: infiltration with round cells 
around some arterioles of the cortex; and congestion of the 
wedulla. } 

(¢) The heart's blood was examined for isms, and in it, by 
the staining with Weigert’s gentian violet, a few diplococci and 
a few chains could be ames & detected. 

Cultivations were made with this blood in tubes containing 
Agar-Agar mixture, and a growth of the streptococcus wax ob- 
tained in all respects identical with the streptococcus that had 
been employed for inoculation of this animal. 

In view of the whole of this evidence, I consider it con- 
clusively established that this streptococcus 1s 1dentical with the 
virus of the cow di-ease. 

We have, then, moculated subcutaneously with sub-cultures 
of the streptococcus these two animals, calves § and 6, with the 
result of producing a general disease, which in many res 
beass a close resemblance to human scarlatina. The minute 
anatomical characters of the eruption on the skin around the 
nostrils and mouth m calf § is of much significance in this con- 
‘pection, as also is the disease in the liver in both animals, and 
Wbove all, the disease in the kidney. This latter organ corre- 
sponds ao closely with a kidney of an acute case of human rcar- 
latina that sections made of the one and compared with those of 
the other, of which 1 preserved a large collection from my 
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into the anatomy of buwan 
a a Report for 1876), show no differanepspite 
. er adn da 

The outcome of the investigation thus far, and it is of 
ance until further differentiated observations shall cave ben 
made, may be stated thus :—By inoculating | 
taken from the local disease (the ulcer on the 0€ the ant 
into the corium of the calf the same local disease 
namely, a change in the skin, which commences as a 
of the ae and corium, and an exudation of fluid and 

es. s leads, in the superficial parts of the epidermis, & 
the formation of cavities, which, enlarging, and atu 
opening on to the surface, and extending inta the depth, 
mately lead to the formation of an ulcer. But the virus, in thy 
form of an artificial cultivation of the streptococcus derived frox 
the above ulcer of the cow, when inoculated into the sub 
cutaneous tissue, that 1s, when introduced almost directly ink 
the vascular system (for all matter injected subcutaneously b 
easily absorbed by the lymphatics and carned into the blood 
system) sets up a general disease resembling to 2 considerabh 
degree in its anatomical features human scarlatina. 

Furthermore, as respects the concern that cow’s milk arm hog 
im the communication of disease—the consideration which led t 
the present investigations—we have some facts which & 
me to afford very suggestive indications for further pa 
study. As I have pointed out on a previous page, it wouk 
seem that the milk pure does not contain the o 
(whether or not this observation be confirmed) the muk durin 
the act of milking 1s pretty sure to become contaminate: 
by the fingers of the muilker bringing down into the mill 
particles from the ulceration on the teat ‘The organism con 
tamed in these particles would find in the milk a good medinn 
in which to maltiply © Such milk would then practically corre 
spond to an artificial culture of the streptococcus, as Ww 
have found capable of Hage up a general disease, when inocu 
lated subcutaneously into calves. It ta true we have as yet n 
experience of the inoculation of a known milk sub-culture int 
the human subject, but in the case of calves we have learnt tha 
the general disease resulting from inoculation of an -Aga 
sub-culture had characters closely allied to, if not identical with. 
human scarlatina. Then, feeding of animals with the culture: 
has not yet been tried, so that at present we are without in 
formation as to the characters of any disease that may be 
duced in calves by that means; whether or not calves fed with 
milk sub-culture of our streptococci exhibit the same path 
cal states as we have found to be produced by ioculation @ 
calves with an artificial culture—states that bear so marked 
resemblance to those of scarlatina in the human subject. it 
order completely to understand these and other relations, mon 
experiments are required, and these I hope soon to have al 
opportunity of making. 

Untsl I am ina position to state at greater length the peculi 
arities of the infective phenomena of the disease under considera 
tion, I refrain from further comment on its various interesting 
and promising aspects, 
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HOWEVER diffident I may feel in undertaking the duties ¢ 
President of the very important Section of Geography at titi 
anniversary, I have no right to take shelter under that iG 
for any shortcoming in the fulfilment of my task. All I wodk 


seek at your hands is indulgence for one whose training ati 
jatecedents have scarcely fitted him for appearing before you 4 
2 quasi-professorial capacity, and whose brief tenure of a Presi 
dential chair at a mecti ee ee ie pa nee ‘ 
an incidental e in the annals of the Brit a 
than a fair illust of itw modus operandi, oF Lv 


selection in respect to its officers. 
As to the subject of my opening address, I know sone mor 
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sa Grwhich the tneetings in this Section will be devoted, 
3 Sipeting towssds it that attention which it merits-— 
ach, in oar country if anywhere, 1¢ demands and 


but I will endeavour to narrow 
of to day, and keep 
teasonable limits. A few words will suffice to lay before 
+ you the mme. It embraces: first, the uses of geography, 
tg expotion of which should prove, and a due apprehension of 
should admit, the necessity of :ts inclusion among the 

gtudies of public schools , sealy, the meee of ati 

ing « knowledge of geography so as to render it at once practica 
an oh and finally, ach illustrations of modern travel 
and research as may serve to demonstrate how urgent 1s the study 

of geography to all classes in this country 

ri the subject, 1 shall endeavour to draw your 
attention directly, 1f somewhat cursorily, to the p made 
travellers and 


by eographers in furthering what I may for the 
nonce describe as the objects of their profession during the past 


year, or since the last annual meeting of the British Association, 
at Aberdeen. But I shall only dwell upon such instances of 

ical progress as from their character and locality come 
wi the range of my personal experience, and serve to 1lfus- 
trate the main argument of this address. 

To begm then with the uses of geography There are doubt- 
less many who will say demonstration here 1s superfluous, and 
that if its use was not admitted it would find no place in school 
studies, which 1s contrary to fact in many mstances ; there would 
be no primers or elementary works on the subject, whereas they 
may be reckoned by the score, books of travel would be rather 
entertaining than instructive, a charge which many recently 
published volumes would disprove , and so forth. 

Some again will argue that its uses, such as they are, must be 
restricted to the few specialists who aspire to be geographers, 
and that for the million it 1s enough to carry about a rough idea 
of the four quarters of the globe, the principal countries and 
capitals in them, and a sufficient amount of preliminary instruc- 
tion to understand Bradshaw and Baedeker A third, and perhaps 
the largest category among educated people, consists of those 
who are indifferent to the whole question, and are content to find 
in g phy either an honoured branch of science, or a mere 
nom study, according to the views of the latest speaker, or 
most plausble reasoner _If 1t be allowable to apply things holy 
to things profane, no truer illustration of this class can be given 
a 99 the cnptural definition of men who receive seed ‘‘in stony 

aces” 

To the first of the above I would say that the place which 

hy holds among school studies 1s not that which it ought 
to hold if sts uses were understood and appreciated. Primers 
and elementary books already published are good enough in their 
wy but the instruction they contain 1. not seriously imparted ; 
_ it may be that something fitter and more attractive to the 
beginner could be produced At present all school-books on 
geography may be said, as arule, to be consigned to the shelf of 
secondary subjects; and this is not the treatment which should 
be re erved for a study of such real magnitude. By and by it 
will be hey Agari to establish by argument and example the 
indisputable character of its importance 

For those who look upon geography as a profession which 
needs rather separate training than general education, and would 
prefer to leave its acquirement to travellers aiming at distinction, 

ts in Government employ, and the more zealous and 
scientific Fellows of the Royal or any other Geographical Society, 
I can oly express my seqret that the delusion ct which they 
He unkits them so thoroughly to understand and much less satisfy 
the wants of a rising generation, By denymg the universal cha- 
racter of the study they clearly misapprehend its true scope, and 
are dwarfing it to within the narrow limits of a conventional 
school task. 

As « watter of State or public schodl education the science 
g Seograhy should in truth be elevated, not degraded. 

my Bumble ge it should be placed on a par with classics, 
amathamaticas, » with each and all of which it has 
ayy epi arsoaed are Singer rir come, 
were, of themselves, or are the outcome o y-sown 
weeds in the i 





the home. These for the most part are rather mechani- 
though some may have advocates to claim for 
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move from to whether across seas or continents, a 
both, to go rquad lobe iteelf and visit every im : 
country and capital in the track chosen, even to prefer 


to railways, and search into obscure and hidden spots rather than, 
those which ate more generally frequented—all this process 
affords admirable matter for the note-book of the man of the 
world and observer, but will not educate in geography, unless 
the student himself has a serious purpose to turn his wanderi 

to the account of science. The c description which d 
apply to men and women, cattle and conveyances, hotels and 
caravansaries, restaurants, coffee-houses, and the like, in 
moving panorama, 1s not always suited to bring out in bold 
relief the physica] aspects of a country 

To the indifferent and wavering, to those who would wish to 
promote the study of geography if they could feel persuaded that 
it needs promotion, tut who would leave to the better judgment 
and experience of others the decision on the whole question ; to 
those who are content to accept the insutution of a professo 
chatr in honour to the science, or to leave geographical study to 
the pmmitive teaching of their own ghildhood, whichever course 
be most in accordance with the temper or fashion of the tumes— 
Ican perhaps do no better than appeal on the grounds of cy 
—in other words, of the real importance of the cause for w 
in common with abler and worthier advocates, I would now most 
earnestly plead. .. . 

. » » L almost seem to be treading upon the threshold of 
tudes when seeking to explain why geography should be t to 
young men of ordinary culture, for whatever career they may be 
destined In some cases it 1s naturally more bas tae as a study 
thanin others The military man, for example, should be more 
or less a scientific geographer His profession may require him 
to survey and describe new reyions, and 2 campaign over a 
beaten track should find him acquatuted with the minute topo- 
graphy and physical aspect of places, at least the names of which 
are familar Fousehuld words The sailor should in like manner 
bear in mind the configuration and character of sea-coasts, and 
carry about the landmarks of his own observations as well as 
those to which he may refer in books To both must geography 
be eminently a professional study But, considering the enormous 
extent of our Indian Empire and colonies, and the many foreign 
States with which we must have intimate relations, 1s any Eng- 
lishman, I would ask, competent to discuss, much less to serve, 
the interests of his country who knows nothing of the physical 
features, resources, products, population, and statistics of these ? 
It seems to me to be the duty of every loyal subject and citizen, 
high or low, nch or poor, to seek information on these heads 
wherever it may be obtained 

But of all men who should realise geography in its broad, 
cones sense—both as an aid to nstory, and as a science 
to which history may be subordinate—first in order 18 the states- 
man, in whose province falls the dispoval and partition of 
countries or regions What should we say of the judge—we may 
be thankful there are none such on the English nench—who 
not mat gave his decision without mastering the merits of the 
case before him, but who was alsu ignorant of the law and ie 
cedents which should guide him in the treatment of t 

| merits? The argument might apply with equal force to other 
callings from the members of which professional o or 
decrees are rere by their fellow men Why, the evil would 
be so great and so palpable that its existence would not be tole- 
rated for a single day : and the only reason why it zs allowed to 
prevail in matters geographical 1s that though equally great in 
respect of these it is not equally palpable. The statesman may 
not know the situation ot this or that particular palce, nor its 
products and resources, but ne:ther does the public. One is not 
taught geography any more than the other, so that while 

norance and error are brought to bear on a spurious judgment, 

the critic 1s not 1n a position to point out the real flaw, 
blunderer escapes the scathing condemnation which would 
wise await him in the columns of the morning paper. 

Let us suppose a a by To talents case bdr 
conveys no exaggerated idea of what happens, or may 
the course of a year—a case which without bemg aa see oan 
rence has in it the flavour of actual occurrences. Theres isa 
tract of land in the far West or far East, it matters not which. 
that is known about it is that it is called Laputa or 
that it is stuated in the central of a région or continent’ se 


part 

vast that it be reasonably called the largest of the 
be, Wells it 4s encroschea gpon b erful neigh}oer 
Sod Hnglend requis the preservation’ of that land's tags 
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and fudependence. Her best instructors on the matter have told 
‘her that such is her interest, and she believes them. Interven- 
‘tion, therefore, becomes necessary ; negotistions ensue ; and the 
Tevolves ittelf into a partition of 

demarcation of baundary—in other words, the question becomes 
cue of y-—what I should call, for reasons to be explained 
hereafter— 

man, should 





itical Geography. Who, if sot the rulmg ststes- 
know the true principle on which to deal with a 
legge settlement of this nature—one, it may be, invalving ethno- 
logical, cammercial, humanitarian, quite as much as territorial, 
considerations? Who, if not the agent on the spot, should know 
the details to regulate the application of the principle? But the 
statesman should be in full ton of his agent's details, and 
be of appreciating t not only from the latest reports 
but from a certain insight into the matter obtained 
from early ree He should have been coached im that com- 
prehensivs kind of geography which would have embraced the 
i information required Under present arrangements 
is mot so. The geography taught at schools 1s too simple or 
too oo complex or too ag , in any case it 18 
not the hy which would benefit the Cabinet Minister in 
solving a territonal difficulty any more than would those “1n- 
genase artes’ which have so strong a civilising influence on the 
natural mae. Expertence in classics may forestall the faulty 
quotation and false ay but fail to suspend the false move 
on the political boa And it need not be said that, while the 
first, mm point of fact, affects the speaker only, the last concerns 
the happiness of the million 
_ ‘We now reach the second consideration : the mode of impart- 
ing a knowledge of geography s> as to render it at once practical 
and , and I may be pardoned if I dwell upon this 
somewhat lengthily, for it involves the gist of the whole question 
before us. Ir 1s always easier to detect a flaw than to find a 
reteedy, and in the present case the flaw is generally admitted 
‘There may be differences of opinion on its character 
and extent, byt apparently there are none on its existence. I 
shall have to recur to the first, but would ask leave to dismiss 
the lart as established = We are told on excellent authority that 
in our own country the elements of success in geography are 
weating, and the conclusion has been practically accepted by the 
representative Society of this branch of knowledge The remedy 
has been soqgened, and in a certain sense partially apphed, but 
great d 


q 


a more remaths to be done, and the many views 
entertained and expressed by competent men on the claims and 
Lia. emia of gengraph in England render necessary a short 
of what may led the ‘‘ situation,” including notice 

Of Of inte years the Royal Geographical Society, 
e eographical Society, in parsuance o 
cxiginslly expressed aims and objects, and strong in the ex- 
perience of a long and prosperous career, has endeavoured to 
arquse the rising generation to a sense of their shortcomings as 
regards the pasticular science in the promotion of which it has 
ite own razon d’re It granted prizes to such public schools 
ax chose to compete for them, and after sixteen years’ trial dis- 
coftinued the grant, owing to unsatisfactory results It opened 
with schools and colleges, and made other judi- 

clous and laudable attempts to evoke sympathy and support. 
Bat all sts proceedings have been as it were preliminary, and 
may be considered rather as foundation-stcnes of a temple of 
success than the outer walls or any vistble part of the bailding 
itecif. A more recent attempt to reach the masses was the 
Exhibition of Educational Appliances. Objects used in geo- 
i at home and abroad were collected and 

in gallerses hired for the occasion, and the public were 

to inspect them. At the same time appropriate lectures 

wigne periodically delivered, by competent experienced men, 
to the ° 


F 


wsitors, many of whom were not merely interested ama 
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a step to take in fartherancs of Tot 
desire to raise the character of hical study, | At a Tupi 
date, on the recommendation of their Educational Coutigitnany 
they resolved on addressing the Universities to the effuct’ tim 
chairs or read be instituted similar to those which 3 
at that time filled in Germany by Carl Ritter at Bediin 
Profs, Peschel and Richthofen at Lei In out Hea’ 
resolution alternative schemes wore submitted. Council 
would appoint, under approval of the University authorities, ’& 


lecturer or reader in geography, paid out of the Societys 

he being accorded a fitting local status ; or each Uni ; 
join with the Council in the matter hc a Sage and a, reader 
appointed by a committee on w the Society should be- 


resented. .. . 
t will thus be seen that ain efforts have been made and 
continue to be coord i rise a acrence which has never, $0 
far as can be ascertained, held its proper place in the eddcational ' 
programme of our schools or Universities, We must not, how- 
ever, lose sight of one important consideranon. More semains 
to be done than to institute a chair, a professorship, a reader 
ship It must be clearly understood on what general lines of 
study we are about to proceed. Is geography to he taught in its 
full, comprehensive sense, a8 something involving a k 
more or less, of mathematics and astronomy, of anclent 
modern history, of ethnology, zoology, botany, geolagy, of men 
and manners, Jaws of nations, modes of vernment, statintios 
and politics, something requiring in the disciple a quick ear, a 
searching eye, an appreciation of scenery and outer subjects as 
well as physical aspects of country, a power of sry bat 
an adherence to accurate description? If so--and Tf ve I 
have only stated the qualifications of the travelled and Gnished 
pher—would it not be well to inquire whether the com- 
ponent parts of the science should not be reconsidered, and a 
subdivision effected which would make it easier to deal with than 
geography as now understood, under the terms physical, poll- 
tical, and perhaps commercial? . . . 
Not six months ago I wrote as follows :—‘* We are authorita- 
tively told that, at one of our greatest public schools, which 
be fairly taken as representative of tts class, there is no yitasantie 
teaching of geo raphy at all, but ‘thatin the history fessons, as 
well as in the classical Jessons, a certaso awount of geography is 
introduced incidentally ’ Again, if we look at the 
abroad, it has been found the custo n, until quite lately, both in 
France and Germany, to combine the chairs of ipsography and 
history under one professor. Now the ‘incidental’ character of 
geographical instruction ws a tacit declaration of its pope estas 
which every day’s experience shows to be without warrant; 0 
its combination with history may be an expedient to reader it 
less distasteful than it appears as a separate study, Huta 
hint may be taken from the Continental practice, agile grt’ 
fusion of two departments effected, which would com itgelf 
to common-sense, and, to judge from the recorded opinions of 
certain of our educational exper's, might not be objected to uy 
head masters in i ome collectively. Let us, then, end 
to extract from the lessons of conventional geography chat Part 
which 18 inseparable from the study of nations and people, asd 
place it under a new and more appropriate head. In this 
so-called ‘political geography, stripped of its i 
belongings, would be taught in connection with ot, ae 
made an essential ingredient in the early training of 
statesmen, whose after reputation should ‘be more or less the 
outcome of a University career, the ground 
mar school, or private tattion. It fs dificult 
the amalgamation of whet may be * acl 
graphy with history. One is as thoroughly 
as geology 1s from garni 


of a public or 
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hinnge faifly-Ghipowed of in the recognition of reralts, 
A edia we hare sioxply commercial geography with ethao- 
sian wed eoosiderations which we may call political in the 
 eanant, but which are undoubtedly histoncal in the past. Surely, 
<a auid be wise aod reasonable to combine the studies voF 
ft nolitical —patiing a wider interpretation 

Lin one dtl the fatter designetion in such a 












quite ready to abaridon before Sagat. arnt of sounder reason 
— is that we have here something which belongs mainty to histery, 
and, in such hight, its scientific should be separated from sts not 
scientific elements. A partition should be made which would 
equally suit the mind of the student whose tendencies are rather’ 
er tow metaphysics than mathematics, as of him who is 
Seat then fov8 votary of practical science only. I do not presume to tote 
that the two together should be just the so-t of padudum | upon the action of Universities, except to say that I can one: 
aepenerd to the rising generation of statesmen, diplomatists, and | ceive no better example conld be afforded that. the mtellect o 
ail eho gepire to the name of politectan, in its higher sense of | England had due regard for the material interests of Engtane 
capability to promote as well as to discuss the national welfare. | than by the creation of a chair fur scientific y and 
at adimirable lecture on “ Geography in its Relation to His- | the relegation of that which u non-scientific to the chair 4 
tory” -was delivered Mr James Bryce—the late Under- | history. .. 
Seeretary for Foreign A ffairs—in connection with the recent Time warns me that I have detained you long enough, anc 
Londen Exhibition of Geographical Appliances. Those who | that if my illustrations apply to the argu.sent intrusted LI 
ave: with it will readily anderstand why I pause to | consideration, the application should at once be made 
sexnark on its enlightened teaching ; to those who have not that | To my own mind bearing 1s clear, A Boundary Comma 
ad I would explain that if seems to embody the argu- | sion represents the three branches of Science, Research, wax 
ments of Modern Thought on the important question we are now | Diplomacy—in other words, all that comes under actentific geo 
ing, and that a brief allusion to it 1s therefore no irre- | graphy and political geography. The first, you will unders 
levant introduction here The lecturer, seeking to demonstiate | comprises the survey of country, mapping, and determinatioss 
that history and graphy touch one another in certain relations | localsties. The second has to do with the definition of territocia 
and interests, jal dowe € proposition that man 1s, in history, | mits, and, m such sense, with history, argon and laws ~ 
more or jess ‘‘ the creature of his environment” ; that ‘‘on one | nations. ‘That all this hay been done, and weil done, on th 
side, at all events, he is largely determined and influenced by | present occasion is not disputed, any more than that hh fetes 
environment of nature”; and that “it is in discoverin | attention will be given to the due disposal of resuits. t 2a 
the different effects produced on the growth of man as a politicnl ; not these matters of sufficient importance to be taught aa d&it 
amd State-forming creature by the geographical surroundings in | lessons in our schools, and presided over in University chairs 
which he is placed” that one pomt of contact 1s found. He, | Even those barren and desolate lands of which we have mer 
moreover, maintained that man, ‘‘ although he may lift himself | spoken—and I have myself traversed many miles of sach, some 
above his environment, cannot altogether escape frum its power.” | indeed, n the near vicinity of the Perso-Afghan frontier, b 
Dividing the influences thus exercised into three classes, he | tween Herat and Farah—they may have a meaning which ex 
showed that those arising from the configuration of the earth’s | only be understood by the initiated, by those who have mad 
surface affected movements of races, mtercommunications, and ; them a long and sertously-undertaken study. To the many the 
barriers of s: paration ; that those belonging to chmate affected | are but mssernble deserts displayed im incomplete maps ; to th 
the occupation or abandonment of particular localities on the | few they may have a value far beyoad their outer show. Wer 
score of health, fertility, or non-fertility of soil, and consequently | I asked to sketch out the kind of manual whch might be usefu 
commerce and cultivation, and that those which owed therr | m prepanng officers for dealing with questions such as these, 
existence to natural products unmistakably directed the energies | would solicit reference to a late paper which I contributed te 
of peasantry and pcople into certain fixed channels of enterprise | quarterly journal, and which I have once before quoted. Yn 
~—~@ result which appties to the zoology as well as to the mineral | | stated -— 
and. agricultural resources of a country, He made the very ** Asta itself 1s a stupendous study, Lut the difficulties may © 
true observation tlrat the ‘‘animals affect man in hrs early sta e ; smoothed to the learner by the judicious employment of metho 
in to the enemies he has to face, in respect to his power | which, after disposing of essential generalities, would naturall 
of by the chase, m respect to the clothing which their furs | tend to division and subdivision. The first would imply a reyio 
and sims offer to him, and in respect to the use he 1s enabled to | such as Turkestan; the second, a group of States or singh 
make of them as beasts of buiden or of foud’’, and he therefore | States only, such as Bukhdsa and Khiva. Given, then, a parti 
concluded that ‘zoulogy comes to form a very important part | cular area, the next consideration should be to explam its i 
of the environment out of which historical man springs” A | cal geography. This should comprise the scientific 
volume might well be written on this suggestive theme alone; | of its mountains, mvers, and valleys. Its geography sh b 
and if, as I believe, the proposition of a human being’s depend. | co nprehensive m ct of direction, elevation, watersheds, sex 
ence on environment be admussible in its entirety, what a field of | connection with plains and plateaus; its hydrography shoul 
speculation 1s open tothe ingmrer! A condition held apphcable | treat of sources and mouths, basins, drainage, and connec 
te the anreckoned millions of to-day must have had a marvellous {| with lake and swam Climate and the more important foemi 
effect in giving character to origina Man! of animal and vegetable life should follow in due course ; indeed 
This conception of man’s environment supposed heads of | somethmy of geology, zoology, and botany, and it may be mor. 
of geography, all bearing of history, which might | besides, might reasonably be added to satisfy the requiremmenty ‘ 
bad ed by names such as ethnological, sanitary, com- purely scientific teaching. After science, history would follow 
nsercial, linguistic, political and miktary, legal—the last leading | and, joined to history, an account of the religion, manmers, and 
to the consideration of the Suez Canal and sea-channels in | customs of the people, as affected by the historical narrative. 
which several States have interests. As tame, however, will not | a statement of the artificial lines of separation which have re- 
Wow me oe the lecturer's apt and well-put illustrations | placed natural boundaries in consequence of the wars, 
Oo 2 
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which. foil I may mention that the express object with | tions, or arbitrary changes which have characterised cerntin 
which were introduced was to show how ‘‘the possession | reigns or epochs; an exposition of the form or forms of govern: 
knowledge, and a full grasp of the geographical | ment in vogue at different periods ; and, finally, a chapter en 


” with regard to some of the leading countrics of the | trade and commerce, including a notice of indigenous c 
+"will enable a person stud thew history to make the { and manufactures. Map, applicable to relations of 







bistevy more int and * "Ta strict conformity with | ch , would be of immense value ; and an historian’s eriticiam 
shia and in the conviction that the want of hical | on these relations, if offered in that far spirit which dome, 
aon end ‘full grasp” of geographical conds will be- | 1s jusufied in composing history, would be an indispensable 
sway WeeR,. in power to commit dangerous mistakes, calculated to | complement.” . . fc 
bee ihe aational prestige and credit, and men out of power to eee vale 
their upbolders in error, I would express the hope that, pa 
h.wny fature arrangements which may be perfected for the better REPORTS sa 
wihies of onr comatrymen, while p and scientific geo- itinte 
iy arp:davested with a degrec of prominence and honour to {| Secund Report of the Committee, consisting of ‘bona 


~ "have kwon agcumomed.to eal] political will be Prerih Boas ito CH. Darvin, Buf, G. Chk 
mee ui 4 % * . . . F ® * 

iakced. ¢ ‘newly defined by competent men, The | Prof, 5, ¥. Pevy, Mr. C. 2. Carpmad, Prof, Schuster, Cage 
‘4+ wish J have mvself arrived—one which I am | Crank, and dis. 6. af, Whepele appuniad taf 
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’ Prof. Batfour Stewart. 
Mt wich oop regret that the Com vitte od the deaths off ous 


of their number—Capt Frederick Evans, so well known for 
the valuable contributions which he had made to terrestrial 
magnetism. His eminent scientific qualities combined to make 
him a hs ay wsteemed member of this Committee, who now 
ore : 
e Committee have added to their number the followin 
tlemen :—The Astronomer-Royal, Mr. William Elis, Prof 

: G. Adams, and Mr W Lant Carpenter. They could hardly 
consider their list complete without the addition of the first two 
names, and they are glad that, although not members of the 
British Association, these gentlemen were not unwilling to serve 
on one of its Committees. 

Since the last meeting of the Association Mr. G. M. Whipple 
has made a comparison between the method «f obtaiming the 
golar-diurnal variation of declination adopted by Sw E. Sabine 
and that of Mr Wild. These methods were applied to three 
years’ observations at the Kew Observatory, and the results were 
compared with those deduced by the Astronomer-Royal from 
the same three years at Greenwich The compamnson will be 
found in Appendix IV _to this report. 

The Comnuttee think that thi. com n deserves careful 
study, but they do not feel themselves able to pronounce as yet 
tapon the comparative ments of these various methods. Never- 
theless, they are of opinion that it 1s highly desirable to record 
the daily mean values (undisturbed) of the three magnetic ele- 
ments side by side with their solar-diurnal vanations. 

it will be seeen by Appendix IIT that Sir J. Henry Lefro 
has continued his companson of the Toronto and Greenwic 
@bservations. He has obtained from the smooth curves—that 1s 
*o say, taking Mr. Wild’s method—results which appear to 
show tha’ the turning-point of the declination 18 decidedly later 
in local tume at Toronto than at Greenwich Sir J. H. Lefroy 
attributes this to the fact that these two stations are on different 
sides of the Atlantic.! 

Appendix IL. exhibits, by aid of a diagram, an ati 

son of Senhor Capello between the diurnal variation o 
the inclination and that of the tension of aqueous vapour It 
is remarkable to notice the great similarity between these vania- 
tiens ; a similarity which holds separately for each month of the 

- Senhor Capello hopes that these results may be confirmed 
Ge more extended series of observations. 

The researches to which allusion has now been made refer to 
the solar-diurnal vanation, excluding disturbed observations. 
With respect of disturbances, Sir J. Henry eeey has con- 
tinued his companson of Torontoand Greenwich, and his results 
are indicated in Appendix Til 

Prof. W G. Adams has, it 1s well known, made, in connec- 
tion with another Committee, extensive compansons between 
the simultaneous traces of magnetographs in various places 
We is at present engaged on such an undertaking, and the Com- 

ittee are in hopes that when this 1s completed he will give 
them the benefit of hisexperience The subject 1s an extremely 
interesting one, and it seems not impossible, judging from the 
Greenwich results as obtained by SirG B Airy, that magnetic 
disturbances may be in a great measure due to earth-currents, 
so that an easy approximate method of recording the latter may 
be obtained from magnet h indications. 

The Rev. S. J. Perry and Prof Stewart (Appendix V.) have 
completed their preliminary companson of certain simultaneous 
fluctuations of the dechnation at Kew and at Stonyhurst in a 


paper which has been published in the Proreedsngs of the Royal 
Society, No, 241, 1885. The results are virtually those which 
were stated in the last report of the Committee. The comparison 


is Peing continued and extended 
: Stewart and Mr. W Lant Carpenter (Appendix VI ) 
have given the results of other four years’ reduction of Kew 
declination disturbances classified according to the age of the 
moon These are very similar to the results of the first four 
years given in our last report. The same observers give a com- 
parison, extending over four years, between declination disturb- 
ances and wind values, which appears to them to show that 
there 1s some relatzon between these two phenomena. They are 
anxious to continue and extend both there inquiries. 

Prof. Stewart has poimted out certain general considerations 
which appear to indicate that the solar-diurnal variation ma 
perhape be caused by electric currents in the upper atmosp 


* See Appendix by Sir G B. Alry to the Greenwich Observations, 1884, 
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tion of the Gansgiaa sending confiem: tha'h oes 
that currents in the upper regions ave the cause Ede 
variations. ! + * "Rai y 


By this analysis Dr, Schuster obtains certain refetions 
the solar-diurnal variations of the three magnetic elexertts 
ought to hold on the hypothesis that these variations ‘axe 
by currents in the upper atmospheric regions. One 
that the horizontal force component of the daily 
to have a maximum or minimum at the time when the 
component vani hes—that is to say, atiains its mean 
Another 1s that the horizontal force ought to be s «meaxieai 
in the morning and a minimum 1n the afternoon in the : 
regions, while in latitudes above 45° the minmum t to take 
place in the morning. A third 1s that in the equatorial region: 
the maximum of horizontal force ought to be coincident witt 
the mimimum of vertical force, and wece versa. 

These conclusions are sufficiently well confirmed by obserra: 
tions, and thus render hopeful the first attempt to apply the! 

Gaussian analysis to the solar-diurnal variation. : 

The appendices of Capt. Creak (1) and of Dr, Schuste 

(VII ) have reference to subject, and indicate the import- 
ance of some action beiag taken by the Committee to 
for a thorough application of the Gaussian analysis to the mag- 
netic variations. It will be seen from the remarks of Dr. 
Schuster that some tame must elapse before observations ar 
obtained sufficiently good and complete to justify a systematic 
application to them of mathematical analysis. This circum; 
stance has induced the Secretary to lay before this Committe; 
in Appendix VIII. a provisional working hypothesis regardin * 
the cause of the periodic variations of terre-trial 
which has gradually grown up by contributions from varioud 
quarters } 

While this Committee do not hold themselves responsible for! 
the various statements contained in this hypothesis, they wouk 
int out the desirability of ascertaining to what extent well! 

Caswei magneto-electric laws may succeed in accounting for thi* 
phenomena of terrestrial magnetism, and likewise the deurabilit’ 
of ascertaining to what extent the magnetic earth appears to b’ 

subject to the laws of ordinary magnets f 

A preliminary working hypothesis of this nature might serv, 
to elicit facts while the material for the Gaussian analysis ts bein 

completed, and it would add to the interest of the final result 1, 
we should obtain reason to think that clectnc currents in thd 
upper atmospheric regions are at once the smmediale causes 0. 
magnetic variations and the efec/s of atmospheric motions 
these regions, so that a knowledge of the one set of current 
might possibly enable us to determine the other 

inally, in Appendix IX we have a list drawn up by Sir J’ 

Henry Lefroy of the various stations where magnetic o 

tions of any importance have been made 
The Committee have drawn 10/, tos., and returned to th 

Association a balance of 29/ 10s. They would desire 
re appointment, and would request that the sum of so/. shou 
he placed at their disposal, to be spent as they may think 
on the researches mentioned 1n this report : 


Third Report of the Committee, consisting of Prof. 
Stewart (Secretary), Prof. Stokes, Prof. Schuster, Mr. G. 
stone Stoney, Prof. Sw H E. Roscoe, Capt. Abney, and 
G. ¥. Symons, appointed for the lurpose of Co the Bed 
Methods of Recording the Direct Intensity of Solar Kadwatione, 
The Committee, in conformity with their report, have hay 
constructed by Mr. Casella an instrument of the followin 
descnption :—It consists of a thick-sided copper cube, one sid 
of which is to be exposed to the sun. In the thickness of 
side are inserted two thermometers; a third is put in the alti 

ite ; while the bulb of a fourth occupies the hollow centt 
, the readings of these instraments are found to have at 
constant relation, the fourth instrument will be' replaced by. 
flat bulb thermometer ex to the sin’s rays through a pr 
in the sua-ward side of the cube. The Committee 


r 
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they be re-appointed, and that the sum of ao/. be pins, 
at their disposal, eee 
rem tht Report of a Com consisting of Prefs. G,.: 
Darwin and F, C. y Pol jor the Harmonic dt-of as 
Otservations, Drawn up by G, &. Darwin pete 9 4 
“Manual of Tidal Observations” is now printed,.end , 


2 An account of these researches will be found: is the PAM, a 
and May 1696. : | eit 
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tate ites Attocition, 3%, AlbemarleStreet, W. The 

parila or ee of of ous and those given in the 

a. i sentlts previ eda have. be covers by 
port 


A these have been added the results derived by the 
Peted Brates Coast Survey, and the whole has been published 
m the Proceedings of the Royal Society, No. 239, 1885, in a 
by Major Baird and Prof, Darwin. In the course of the 
wan operations a discussion has arisen as to the deter- 
asigtation of a datum-level for tide-tables The custom of the 
Adunieslty is to refer the tides to ‘the mean low-water mark of 
pedinary spring tides.” This datum has not a precise scientific 
as the diurnal tides enter into the determmation of the 
istum in an undefined manner; and it follows that two determin- 
wioas, both equally defensible, might differ sensibly from one 
mother. A datum-level should be sufficiently low to obviate 
he went occurrence of negative entries in a tide-table, and 
be rigorously determinable from tidal theory It 1s now 
id to adopt as the datum-level at any new ports 1n India, for 
thich tide-tables are to be issued, a datum to be called “‘ the 
mdian spring low-water mark,” and which 1s to be below mean 
wa-level by the sum of the mean semi-ranges of the tides My, 
Ig K,, O; or, in the notation used below,— ‘ 
H,, + H, + H’ + Ho 
velow mean water-mark This datum 1s found to agree pretty 
early with the Admiralty datum, but 1s usually a few inches 
wer, The defimtion 1s not founded on any precise theoretical 
Onsiderations, but it satisfies the conditions of a good datum, 
ind ig precisely referabic to tidal theory If, when further 
hoiwalcas are made, 1t 1s found that the values of the several 
1’s require correction, it is not proposed that the datum-level 
hall be altered accordingly, but, when once fixed, it 13 to be 
Uways adhered to The report then shows how harmonic 
nalysis might be apphed to the reduction of a short senes of 
idal observations, such as might be made when a ship lies for 
fortnight or a month ina port The method has been applied 
y Mr. Alnutt to the computation of tide-tables at Port Blair 
ind several other ports, and the computed results are compared 
‘ith those given both by a rigorous instrument and by actual ob- 
srvation. It is remarked that, while better agreement was to be 
saired, the eriors are inconsiderable fractions of the whole in- 
prvals of time and heights under consideration. An attempt 
nade to detect the nineteen-yearly tide by observations at 
“arachi has led to the belief that it 1s extremely improbable 
ant thse tmportant datum will ever be detected. 








P, T. Main presented a Aeport on our Experimental Know- 
edge of Certain Properties of Matter —Vhe report di cussed 
scent work on the testing of Boyle’s law for very low as well as 
br very high pressures, the researches of Amagat and C. Bohr 
ting included It then passed tu the verification of Gay-Lussac’s 
aw. Recent researches on the saturated pressures of vapours at 
arious temperatures, especially those of Ramsay and Young, 
reve next considered, especially to determime (1) whether 
tical and dynamical methods of observatiun lead to similar 
esults , (2) whether the pressures of ice and of water-vapour are 
% vame at the same temperature. The important question of 
% pressure of mercury-vapour, and modern research in the 
termination of the critical points of nitrogen and other gases, 
tad in the measurement of vapour-dersities, were also included 


Prof. Gearge Forbes presented the Xeport of the Commiutice 
Standards of Leght.—The Commuttee had met repeatedly 
uriig last winter. It had been proposed in last year’s report to 
tyy on experiments on electrical standards in the hope of 
at an absolute standard of light. One of the first 5 eps 
ato discover a means of reproducing a definite temperature, 
experiments were proposed for this purpose. At one 
the first meetings of the Committee Capt. Abney announced 
at he og already found Gens of doing this in a different 
anper to that proposed in the Committee's report, and depend- 
- ony upon the change of resistance of the carbon filament. 
nder these circumstances the Committee left this part of the 
snc icai investigation to be reported upon by Capt. Abney. 
: her researches had, however, led him to believe that the 
w 


rt 






he had announced to the Committee did not hold with 

of carbon filament. He had, however, been engaged 
ner experimental researches, which were almost ready 
acdtuen, aed which had an important bearing upen the 
b aaa the Comraittes. In last year’s report attention was 
Pate hy oe 
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Peatane standard of Mr. Vase 
Harcourt as a practical reproducible , and Mz, 
had been then further exammation 
standard. Sir James Douglass had also made some 
which were no es completed, but had gone so far as to gli 

promise, Some account of the experiments in that 

been expected the Comunttee, but the absence of . 
James Douglass on o: business had interfered with this. , 
one of the first meetings of the Committee the Secretary show 
what he had done in the way of improving thermopiles suah 
it was hoped would be of use in the investigations recommenth 
in last year’s report, and he was instructed by the Committee 
proceed with the construction of the instrument, which had be 
completed, and was now to be placed before the Section az 
described in a ns espa paper. The Committee requested to 
re-appointed, with a grant of 25/. 


Report of the Commuttce on Electrolysis, presented by Pn 
Ohver J e (Secretary).—The report, which was only 
interim report, stated that only one meeting had been held, but 
large amount of correspondence had passed, as well as wu 
done by the various members. This work was discussed 
separate papers The Committee asked to be re-appointed w! 
a grant to defray the expense chiefly of printing selected 


and of getting pure substances. 


Report of the Committee on English Channel Tides.—T 
Committee had received the records of the self-recording tic 
auges at Dover and Ostend for the four years 1889 to 188 
hese are so bulky that they content themselves with discussil 
in an appendix to the report the records of four periods of 
fortnight in the year 1883, namely, at the solstices and the eq 
noxes Of these diagrams were shown. The Committee sugg 
that they hand over their papers and records to the Commit 
for the Hanuonte Analysis of Tides. 


Prof. Johnson submitted the Report of the Committee form 
en Canada to establish a System of Tidal Observahons in t 
Country.—He said they had communicated with the Governme 
in the matter, and while, owing to the expense at present mcurr 
in hy phical work on Lake Ontario and elsewhere, t 
Government had not yet given+heir consent, it was hoped t' 
before long their object would be attained. The Commit 
asked for re-appointment. 


Report of the Electrical Standards Committee, presented 
Mr. Glazebrook (Secretary) Eighteen standard coils have be 
tested during the year, and certificates of their value is.ue 
The attention of the Secretary was called to the fact that t 
paraffin in some of the coils showed a trace of green coloratic 
round the edges. This has been shown to arise from the actx 
of a small amount of acid, left in the paraffin, on the cop 
the case and connecting-rods, and the Committee are co: 
how to deal with the difficulty At present the insulation resis 
ance of the coils is extremely high, amounting t» as much 
8000 megohms. The Committee wish to express their sense 
the great desirability of establishing a Nauonal standardisi 
Laboratory for Electrical Instraments on a permanent basi 
and their readiness to co-operite in the endeavour to secure ¢ 
same. The Committee “pp oe appoinrment, with the additi 

the Tertiary aa 


of the name of Mr. J. ttomley 

Second Report om the Fossil Plants of 
Secondary Bids of the United Kingdom, by F. S. Gardner.- 
Attention has been devoted exclusively this yeat to the foes 
flowering or phanerogamous plants. The results point to th 
conclusion that while the Gymnosperms, to which the Canifen 
belong, are of the highest anuguity, there are no angiospernta 
plants in British rocks older than the Secondary, if we exee 
the problematic plant known as Sfsrangemms. iKven so tate: 
the lias no indisputable Angiosperm has beew discovered withii 
our area, for the supposed Monocotyledona the spr 
ng leg mer ng phage to the fa oly pear cede tan 
the name Nayadita, are really togamic kOe 
tribe, closely allied to the sic coas fontematis, This grok 
had not previously been found fossil, and, so far as it goes, Woikke 
indicate rather a temperate climate, It is sec fro to noble 
that these conclusions arc shared by Prof. Williamaoa, M 
Carruthers, and by all botanists who have examined them,’ 
well as by Mr, ie, the possessor of the specamens, ‘Thy 
Liiia, Gensomia, ani other supposed Monocotyiedons of siagfia 
.= very imperfectly preserved, and doubtless referable * 

a family whith abounded then. 
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*Wehave examined « lange number of specimens of the anonm- ' and it is those of the Cretaceous, xa the inet-ift sti 
fous Jurassic plant desoribed by Corrathers 3 Wihamsénia. | sammie la Wat wees of the Rooms Sern fat ore-of Pea mediiane’ 
there are still mavy difficulties in the way, our own , interest These belong, exclud , Shiefly to turwewelt 
of the spectmens m London, Manchester, Cam- | section of the Conifers, the Pine . We are able tose 
brlige, and elsewhere tends to confirm Saporta’s view, referring | the following contribution to our knowledge of these y+ ite 


thein to the group of Pandanacez, 30 as that there does 
to be vestiges, in some cases at least, of lignitic structure 

ich may ent the areolx or carpels, The-¢ rather minute 
cavities and the lignitic matter surrounding them fall away on 
to the arr, and only 


most perfectly known the Secondary Angiosperms, since 
all the organs of fructification and even of flaucn are more or 
fess known. 

A still more definite Monocotyledon is the Poducarya, from 
the Inferior Oolite, originally figured by Buckland, and re- 
desorbed Carruthers. Its resemblance to the frat of 
Wilsenesonia, as mterpreted by Saporta, is extremely striking, 
and on suggesting this to that author, he rephed that he was in 
the act of ;re an important work on the very subject. 
The same work is to mclude an sllustration of the most recent 
mesnber of the group, obtamed from the Grey Chalk of Dover, 
and which we thought advisable to communicate to him. 

Next in point of age, among ag ae Monocotyledons, to the 
Podocarga 1s the Xaidacarpum, trom the Great Oohte, also 
described by Carruthers, and by him referred to the Pandanca 
We have been able to ascertain that a second species, hitherto 
supposed to be of Cretaceous age from the Potton Sands, is a 


derived fossil, and undoubtedly Jurassic, A third species was | 


originally figured, without any ref rence in the letter-press as to 
i or locality, by Lindley and Hutton as S sabsiites Buck- 


this, however, » far more hkely to prove a Jurassic than 
a Cretaceous fossi] if found, and the genus should not be in- 
cinded m lists of plants of the latter age 
The oldest pacbaget face thus appear to be referable to the 
Pasdance, a group of plants distributed in widely distant and 
remote oceantc wlands, and whose fruits are still met with at 
sea in drifts of vegetable matter 
Next to these in antiquity are two very monocotyledonous- 
fragments from the Jurassic of Yorkshire, which have 
been fully described in the Geological Afa,aeine for May and 
shoe re The one 1s apparently an unopened palm hke spathe, 
nd the other a jomted cane hke stem = Mr. Brodie possesses 
an undoubtedly monocotyledanous leaf fragment from the Pur- 
beck of Swindon. 
_ The Arader have long been supposed to be a group of very 
high antiquity, but there are good reasons for believing that the 
remains of arofdeous plants from beneath the Lertiaries 
are, without exception, referable to other groups, and actually 
there are no known traces of them earlier than the Middle 
Eocene, when they become by no means uncommon 
In a similar manner the fruits once su to represent 
palms in the Palxozorc and Mesozoic rocks have been gradually 
yemoved or suppressed, and, ualess the fragments of palm-like 
wood in the Gault at Folkestone are taken into account, there are 
no traces of palms in any of our Secondary strata They, how- 
ever, appear as low down in our Eocene as the Wvolwich 


The supposed hliaceous or Dracena-like stems from the 
Wealden, so frequently mentioned by Mantell, are not easy now 
to s but it is very probable that certain stems of Zndo- 
‘yetstes in the British Museum are those intended, in which case 

are of course The Wealden has, indeed, so far 
go trace whatever of any more hizhly organised plants 
than ferns and Gymnosperms, and this, when we consider that 
Monocotyledons were undoubtedly in existence, 8 a fact that 
should be of great significance to speculative geologists. The 
sediments must py aes the deposits of the drainage system of 
& large area, for they are of vast extent and thickness, varied in 
and abounding in remains of tronks and stems, fruits 
and foliage of plants. In them, therefore, of anywhere, we 
reasonably expect to find at least the traces of reed and 
, but the swamps seem to have been tenanted only by 
Equisetum aad ferns, and the forests b ee 
spexme are absent throughout { cocomian and Gault 
é 3 aed it is only in the White Chalk that we meet with 
‘the nal f Phaner 
naspermous section o ogams the records 
ase ery dierent. To refer here to the eartier 
Soaifers: and Cycades: wenld be quite beyond our 





traces of them are visible. Should | Greensand, Potton). These are described 
“s contention be upheld, H/:/iamsonta will be by far the | report then gives a list of thirteen species of Briush Cretecton® 
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Andiet, Coemans (Gault, Folkestone); 4 Vablenits, 
Wealden, Brook Point, Isle of Wight), 2. Carruthers, ap.ne¥;’ 
Wealden, Brook Point, Isle of Wight); #. cylisndroidkes, oe, 4 

{Lower Green-and, Potton); P. Pottonicns nepuor. Com 

> le 

Conifers previously described. ed 

Passing to the Tertiary forms the report refers to leaves i 
the basement bed of the London Clay at Colden Common, bes 
tween Bishopstoke and Winchester: the blocks of clay in which 
the leaves occur are derived, but the plants are allied to the Alum 
or Fic ; there are no palms. 

uch work has been done in collecting at Sheppey, dut there 
are great difficulties in the way of determining the fruits. 

A large series of leaves of Swtlacee has been obtained from 
Bournemouth, by means of which the number of good species i¢ 
now reduced to five 

The leaves of Smzlacee are highly characteristic, and can be 
determined with a large degree of certainty, but it is quite 
improbable that such will be the case with very many of the 
families of Dicotyledons 

Fortunately fruits and even flowers are comparatively abundant 
at Bournemouth, and we consequently anticipate hittle iahivhale A 
m determining leaves belonging to such easily distinguishable 
fruits as Alnus, Thita, Acer, Carpinus, the Legunisavuse, and 
many other, but the residuum with indeterminable fruits, or 
fruits that will not float, may be very large. We are thus 
brought to the question, whether any value beyond that of mere 
landmarks, or aids to the correlation of rocks, can be attached 
to the determinations of fossil dicotyledonous leaves arrived at 
when fruits are absent. Nearly every Tertiary and even many 
Cretaceous floras are said to comprise Quercus, Fugus, and 
Corylus, to select these as typical examples. Now, we very 
much doubt whether the fruits of these genera have been met 
with in any strata older than the Cree Miocene, we might 
almost say the Pliocene ; whilst in the latter the fruits of at least 
two of them are very far from uncommon. Fossil hazel-nuts 
are well known to abound in forest beds such as the one at 
Brook, in the Isle of Wight, and at Carrickfergus. It does 
appear to us that it would have been wiser and more consistent, 
when arnving at the-e determinations, to have taken the absence 
of frusts into account, when these were such as would naturally 
have been preserved ‘The Jarge proportion of foaml dicotyled- 
onous leaves that have been referred without any hesitansa to 
h enera, must strike every one, in comparison with the 
relatively few associated fruits that have been ctermined other- 
wise than as Carpoluhes—a name which isa confession of failure, 
It will thus be seen that in our o the fossil Dicotyledons of 
our own Bocene must be dealt with in a manner different from 
that pursued by the majonty of foresee writers on kindred 
subjects, and that a revision of much of their work 1s urgently 
needed. 


Report on the Caves of North Wales, by Dr. H Huchs, FR. 
—The explorations have been confingll to the caverns of ¥ 
Beuno and Cae Gwyn, in the Vake of Clwyd. Among the 
discovered in these two caverns up to the commence- 
ment of the work this year there were over eighty jaws 
to various animals, 
about 400 rhinoceros, 15 mammoth, 
teeth. Other bones and fragments 


very great abundance. Several flint implements, 


fakes, scrapers, 


and lance-heads, were fou 
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in praogs of the 
‘g@higayene to acrive at the tre 
ities eieerved. When the tions were suspended 
gue inthe Cac Cave it wen epee that we had 
@ Chamber of considerable size, but after a few days’ 
wk-this year it was found that what appeared to be a chamber 
wagradual widening of the cavern towards a covered entrance. 
ie genie of this entrance greatly surprised us, as hitherto we 
“Y ed that we were gradually getting further into the 
vestone hill. The rise im the field at this pent, however, 
weil to be composed of a considerable thic of glacial 
soaits heaped up against a limestone chff A shaft, 20 feet 
‘was opened over this entrance from the field above. The 
a were carefully measured by Mr. C. E. De Rance, Mr. 
semoore, and the writer, durmg the prosecution of the work. 
‘low the soil, for about 8 feet, a tolerably stiff boulder-clay, 
mtaining many ice-scratched boulders and narrow bands and 
wkets of sand, was found. Below this there were about 7 
et of gravel and sand, with here and there bands of red clay, 
also many ice-scratched boulders The next deposit met 
‘+ was a laminated brown clay, and under this was found the 
me-earth, a brown, sandy clay with small pebbles and with 
“ular fragments of limestone, stalagmute, and stalactites, On 
use 28, an the presence of Mr. G. H. Morton, of Liverpool, 
d the writer, a small but well-worked flint-flake was dug up 
un the bone-earth on the south side of the entrance = Its 
wition was about 18 inches below the lowest bed of sand 
rveral teeth of hyana and reindeer, as well as fragments of 
oe also found at the same place, and at other points in 
£ teeth of rhinoceros and a fragment of a mammoth’s 
oth. One rhinoceros tooth was found at the extreme point 
amined, about 6 fect beyond and directly in front of the 
itrance. It seems clear that the contents of the cavern must 
ve been washed out by marine action during the great submer- 
mee in mid-Glacial time, and that they were afterwards covered 
* marine sands and by an upper boulder-clay, sdentical in 
avacter with that found at many points in the Vale of Clwyd 
id. in other places on the North Wales coast. The bone-earth 
sms to dimini-h in thickness rather rapidly outwards under the 
acial dep rsits, but it was found as far out as the excavations 
ve been made Here the bone-earth rests directly on the 
nestone floor, with no local gravel between, as in the cavern. 
would be interesting to know how far the cave earth extends 
der the glacial deposits, but this could only be ascertained by 
aking a deep cutiing through the terrace of glacial deposits, 
rich extends for a considerable distance in a westerly direction. 
se glacial deposits here are undoubtedly in an entirely undis- 
rhed condition, and are full of smooth and well-scratched 
nildera, many of them being of considerable size. Among the 
miders found are granites, gneiss, quartzites, flint, felsites, 
aries, volcanic ash, Silurian rocks, and limestone Silurian 
tka ate most abundant. Its clear that we have here rocks 
am morthera sources, along with those from the Welsh hills, 
d the manner im which the hmestone at the entrance to the 
vern in the shaft is smoothed from the north would indicate 
atto be the main direction of the flow The marine sands 
4 gravels which rest immediately on the bone-earth are pro- 
ibly of the age of the Moel Tryfaen and other high-level sands, 
id the overlying clay with large boulders and intercalated sands 
p Ag considered of the age of the so-called upper boulder-clay 
area. The latter must evidently have deposited. by 


in view this was to criticall 
caverns. not Previa ecplored. 
cane 







eut-ice, Whether the caverns were occupied in pre- or only 
E times it is difficult to decide, but it is certain that 
ey wore frequented hy Pleistocene animals and by man before 
(ihamoteriatic glacial deposits of this area were accumulated. 
wAaced 


eat.nare. 
ly defore 


ae found in the caverns, underlying the bone earth, 
washed in by streams at an earlier penod, pro- 
the excavation of the rocky floor of the valley to its 
From the Glacial up to the present time 
the glacial deposits, which 

to a level considerably above the 
he characteristic red boulder-clay 





is thet the caverns were occupied by 
and by. man anterior to the tub- 
level maring, sands, an ‘one 
ge-called great upper bow 
» ke there in wo evidence acdinst such « view 
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it may even be legitimately assumed that the sasiférous rents 
fiat im —— of an earlier date than any glacisl: 


depoaits found in area. 


Fourth Report on the Fossil Phyltopoda of the Paleozoic Rocks, 
by Prof. T. R. Fones —This report tabulates 37 species with 
their geological range, critical remarks bei i 
species ere are 28 species of Ceratiocaris beds ra 
from the Carboniferous limestone to the Lower Wenlock ; 
doubtful forms are recorded from the Upper Liandovery aid 
Tremadoc. The other forms referred to are Aaemelecanss (four 
species), PAysocaris vesica, and Xiphocaris ensis, all from the 
Ludlow beds 


Repo t on the Vo'canu Phenomena of Vesuvms and its =< 

bourhood, by Dr H F Fokns'on-Lavis —The gave a de- 
scription of the volcanic activity of Vesuvius daring the past 
year, illustrated by photographs. The fourth sheet of the 
logical Map of Monte Somma and Vesuvius {scale 1 ; £0,090) 
has been completed, and was exhibited at the meeting > this 
distinguishes in great detail the lava flows of various dates. 
present year has been remarkable for the chances it aff rda for 
studying the subterranean structure of the Campi Phlegrei aad 
the volcanic region around Naples. The great main deaia 
which 1s to convey the sewage of Naples to the Gulf of Gaeta 
will traverse the region west of Naples on a line running 
east ani west Five borings have been made to test the g 
to be cut throuzh, in which observations on the water-level, 
temperatare, and p-esence of volcamic gases were made. A desp 
well 1s in progress at Lago Fusaro. Five other borings an of 
near the reaowned Starza or fore-shore of Puzzuoh, on the new 

| works of Sir W Armstrong, Mitchell, and Co, are int 
as bemz within a few hundred yards of the celebrated so 
Temple of Serapis Two are on the shore, and three at bat 
distances out to sea ; they fully confirm the apt alons venerally 
as to the oscillation: of the ground here The new Cumana Rail- 

| way from Naples to Baia and Fusaro traverses the rocky esc 
ment just west of Naples. This has hitherto been supp sed to 

| conposed of a moderately uniform mass of pelagonatised basic 
marine tuff, bat under the middle of the Corso Vitt. Emantele 
and the Via Tasso the edze of a trachyte flow was traversed for 
over 70 metre. Mach interesting information is expected from 
this railway, which wall require a number of cuttings and tunnels, 
and will have to traverse the hot hill behind Bara. A deep well, 
in progress at Ponticell: on the outskirts of Naples, towards 
Vesuvius, has already been carried to a depth of over 109 
metres ; in the lower half of this a series of leucitic lava-streams 
was traversed, showing the great distances to which the old 
flows from Monte Somma reached, and also that ether great 
depression of land has taken place, or that Monte Sommsa once 
formed a volcanic island. The work in hand, in addition to 
watching the progress of the works mentioned above, aad 
mapping the old lava-streams, includes a careful stuiy of the 
ejected blocks of Monte Somma, both chemical miero- 
scopical, and a comparison of these rocks with those of the 
ancient volcanic regions of the Fassathal in the Tyrol, which 
they greatly resembie, 


Tatrteenth Report on the Erratic Blocks of Eugland and Wale. 
by Rev. Dr. Crosskey.—~This descrnbes boulders near Settle 
cogae ys ce the ss iris of Rae penjpucdey agers nn 

rof. T. McKen es, which are on 
a hmestone striated in the direction of the main ice-flow. ‘Tie 
boulders have preserved the rock immediately beneath from 
denudation. Mr, Plant gives much information upon the’ 





boulders inthe valley of the Soar near Leicester recently well’ 
exposed in deep excavations. Thousan ls of blocks here occar 
in the boulder 


ay ; about one half are from Charnwood Forest, 
the remainder from the Permian sandstones and Carboniféerdus 
rocks of the Ashby coal-field, with blocks of mountain Inmestone 
brought fifteen or eighteen miles from the north-west ; the rest are. 
from the east side of the Pennine Chain, to Sty ee 
distant to the north-dast. Details of various other exca 

and around Leicester were given, from witich it is inferred that” 
the Charnwood district was the centre of loa! ice-sction, iyi." 
Crosskey and Mr. F. W. Martin describe a group of 

between Shifnal and Tong, the stones of ; 

the Lake district with Criffel granites which have evidently 
travelled together to their present position. Pee 
» Sat the Evesion of iene Saeed and Wels, 


R ¥ 
&. De Rance and W. Tepes, —The information, . 
reas! velccsed Tan ts Gee Wace Sapien cose, Sx WG : 


* 


returns had been received. The rate and mode of 
of the chalk cliff at the north-west part of the Isle of 
is described by Mr. R. B. Grantham ; in places as much 
feet in width cliff has been lost in five years, but the 
' loss is not so much. 


i T. Griffiths and Mr. H. W. Williams contribute a 
_on the north-west coast of Pembrokeshire, where the 
tions are in places important, and in all are historically 

A report by Mr K McAlpine, on Pembrokeshire, illustrated 
by numerous photographs, was also lnid before the meeting, 


The Twelfth rik oad of the Committee on the Circulation 


of Underground Waters, by C E De Rance —Du the 
the investigation had been going on much valuable 
formation had been obtained , the complete de ence of the 


supply of underground water on the annual rainfall and the cha- 
ratter avd porosity of the strata on which the rain fell, had been 
completely established, varying from one inch to twelve inches of 
rainfall annually absorbed on each square mile ; one inch of rain 
giving 40,000 gallons per day for each square mile of surface 
The great value of underground supphes had been 
shown during severe droughts, the dry-weather flow of the 
streams and rivers being wholly dependent on underground sup- 
plies ssumg as deep-seated springs Large quantities of water 
could be obtamed by deep wells in sutable situations, as was well 
shown by the Birmingham Corporation supply,—the Aston well 
yielding 3 million gallons a day, the Watton well 23 million 
gallons, King’s Vale a quarter of a milion gallons, Perry well 2 
million gallons, Selby Oak well 1} million gallons, giving a total 

ly trom wells of 9 millien gallonsa day, the remaining sup- 
ply from streams yielding 7} million gallons a day ; giving 
a total supply of 164 million gallons, of which only 12 are 
required at present Large supplies of pure arte-1an well waters 
are obtained and used at Nottingham, Liverpool, and Birken- 
head. The supplies to other cities were investigated, and the 
recent successful borings at Stafford commented on. 


Report of the Cammuttce, consisting of Mr Fohn Cordeaux 
(Secretary), Prof A Newton, Mr [£ A Harve- Brown, Mr 
Waltham Eaele Clarke, Mr R&. Al Barrington, and Mr A. G 


[Ma deflt |® 


More, re-appointed at Averdcen for the Purpose Obtaining 
(with the consent of the M.ster and Brethren of the Trinity 


House and the Commusstoners af Northern and Irish Lrghts) 
Observations on the Migration of Buds at Lighthouses and 
Léht-vessels, and of reporting on the same —The General Re- 
of the Committee, of which this 1s an abstract, 1s comprised 
na gle deh of 173 pages,’ and includes observations taken at 
lighthouses and light-vessels, as well as at several land stations, 
on the coasts of Great Hnitam and Ireland and the outlying 
wlands. The best thanks of the Committee are due to their 
numerous observers for their assistance. Much good work has 
been rendered by those amongst them who have taken the 
trouble to forward a leg and winy of such specimens as have 
been killed against the lanterns, and which they have themselves 
not been able to identify. This has already led to the deter- 
mination of rare birds, which otherwise would have 
i notice. It 3s evident that, unless the birds can be cor- 
ly named, the value of this inquiry 1s matenally diminished, 
and ornithologists may justly refuse to accept the accuracy of 
the statements. It 1s intended, in order to facilitate the sending 
of wings, to supply the light keepers with large linen-lined en- 
ready stamped, and inclosing !abels for dates and other 
particulars. The best thanks of the Committee are also ten- 
dered to Mr. H. Gatke for the increased interest he has given 
to their Report by forwarding a daily record of the migration of 
birds as observed at Heligoland between January 1 and Decem- 
ber zt with the concurrent meteorological conditions under 
the various phenomena occurred. Altogether 187 stations 
were supplied with ted schedules for registering the observa- 
tions, and returns have been sent in from 125. Abont aa 
separate schedules have heen sent 1n to your reporters e 
eneral results, as far as the special o' ject of the inquiry, have 
very sati-factory, and much information has also been ac- 
ctanulated respecting the breeding habits of sea-fowl on the 
ons islands and skerries on the Scotch and Irish coasts, and 
& great mass of facts and valuable data obtained 
cannot fail to be of value to future inqurers. A 
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were accom by male redstarts in large nun 
species swarming for two or three days. The i : 
this period was not exclusively confined to these two 

Mr, Agnew, writing from the Isle of May, at the entrance of: 
the Firth of Forth, says, under date of May 3:—‘' An é 


a 


extine 
ordinary rush of migrants to-day ; have never seen anything 
it in spring. To attempt to give numbers is simply bina : 
will just give you the names in succession : fieldfares, red : 
ring-ouzels, blackbirds, lapwings, dotterels, rock-pigeons, haw. 
meadow pipits, redstarts, whinchats, tree-s ws, yellow wage - 
tails, ortolan (obtained), robms, chiff chaffs, wood 7 
blackcap warbler, marsh-tit, whitethroats, and pied flycatchers. 
And on the 4th: ‘* Stil increasing in numbers, but shifted 
this morning to E. for S E.” A noteworthy incident also of 
the vernal migration was the great ru~h of wheatears observed at 
the Bahama Bank vessel off the Isle of Man, and at on 
the night of April 13, when many perished and were captured. 
On the same night, wheatears were killed at the Coningbeg and 
Rathhin Island Lighthouses on the Irish coast. On the rath 
and 13th the rush was very heavy at stations on the west coast 
of Scotland. No corresponding movement was observed on the 
east coast of Great Britain on the same night, bat at Hanois 
L H , Guernsey, on May 10, at night at the north hght, and on 
the Lincolnshire coast and Farn Islands on the roth and rth, 
These entries are sufficient to show the immense area co 
by the migration of this species at or about the same period, 
On the east coast of England the first wheatears were observed 
at the Farn Islands on February 22 The autumnal mogration 
1s first indicated at Hehgoland on July 6, and was continued 
with slight intermissions up to the end of the year. A similar 
movement affected the whole of the east coast of Great Britain 
dunng the same period, but was apparently less constant and 
deen than at Hehgoland. It has been remarked in previous 
rts that the migration of a species extends over many weeks, 
and in some cases 1s extended for months. Yet it 1s observable 
that, at least on the east coast of England, year by year, the 
bulk or main body of the birds come in two enormous and 
almost continuous rushes during the second and third weeks in 
October and the corresponding weeks in November. In the 
autumn of 1885 it 1s again observable that the chief general 
movements which usually charactense the southward autumnal 
passage were two in number, and affected the stations over the 
whole coast-line both east and west of Great Britain. first 
of these commenced about October 11, and was continued to 
the 20th. The second from November 8 to 12 It 1s worthy 
of notice that these two chief movements of the autumn were 
ushered in by, and concurrent with, anti-cyclonic conditions, 
preceded by, and ceasing with, cyclonic dep: essions, affecting, 
more or less, the whole of the British Isles From this it a 
not unlikely that birds await the approach of favourable meteoro- 
logical conditions, of which, perhaps, their more acute senses give 
them timely warning, to migrate in mass Whatever may be the 
cause which impels these enormous rushes, often continuous 
days, 1t 1s one which operates over an immense area at one 
the same time. The Sctober rush reached its maximum on the 
16th, at which date almost all the stations report ex 
numbers of various species on the wing. As one out of many, 
we quote from the journal of Mr, James Jack, p 
the ‘Bell Rock Lighthouse :—‘' Birds began to arrive at 7,30 
pm., striking lightly and flying off again ; numbers 
on increasing till midnight, when it seemed that a vast 
had arrived, as ey now swarmed in the rays of light, 
stnkmg hard, fell dead on balcony or rebounded into the sea. 
At 3 a.m. another flock seemed to have arrived, as the numbers 
now increased in density ; at the same time all kinds crowded 
on to the lantern windows, trying to force their way to the 
hey made shneking and battering the 
windows baffies descnption. The birds were now @) 
th ; nothing ever seen here like it 
Wherever there was a light visible in the 
he bedroom w. 
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usual for air all and put the 

birds went wt Onm., W.S.W, Redwings 

The rush in Novesber chedly took Hopapiat 
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” Bel aprrergn inaghtvat ghabtacegern Alig sare 
a ivta,, When the wind became strong from S.'W. 
igocealing s statistics we have come to almost 
Ssnetasion the lines of flight—regular end 
mity sised routes where the migratory hosts are focused 
at streams. Three salient lines on the east coast of 
otland dre invariably shown, viz. (1) by the entrance of the 
‘ih of Forth, and as far north as Bell , both coming in 
wtnmti aad leaving in spring; (2) by the Pentland Firth and 
entland Skerries, likewise in spring and autumn ; and (3) by 
te insular groups of Orkney and Shetland, which perhaps may 
# lodked upon as part of No, 2. On the other hand, three 
reat areas of coast-line, including many favourably lighted 
ations, almost invariably, save in occasionally protracted 
winds, and even then but rarely, send in no returns, or 

ah of the very scantiest description. ‘lhese areas are 
erwickshire, the whole of the east coast south of the Moray 
‘rth, and Caithness and East Sutherland Each and all of 
ese aréas possess high and precipitous coast-lines, if we except 
ve minor estuaries of the Rivers Tay and Dee, and a small por- 
ion of the lower coast-line of Sutherland, which face towards 
1¢ east, On the east coast of England these highways are less 
early demonstrated. The Farn [slands, Flamborough Head, 
d the Spurn are well established points of arnval and de- 
arture ; but south of the Humber as far as the South Foreland 
e stream appears continuous along the whole coast-line, and to 
single locality can any certain and definite route be assigned 
cannot be said that the southerly flow of autumn migrants 18 
ually distributed along the entire west coast of England On 
xe contrary, the schedules afford unmistakable evidence that 
1¢e t majority of these migrants, so far as the English and 
telah comm: are concerned, are observed at stations south of 
lesey But while the north west section of the coast 1s thus 
s¢ favoured than the rest, such 1s not the case with the Isle of 
“an, Which comes in for an important share of the west coast 
sigratory movement The fact has already been alluded to 
rat large masses of immigrants from Southern Europe pass 
wough the Pentland Firth, and, along with migrants from 
aroe, Iceland, and Greenland, pass down the west coast of 
scotland, whence many cross to Ireland, and tt seems most 
obable that the remainder leave Scotland at some point on 
1¢ Wigtown coast, and pe by way of the Isle of Man to the 
st coast of Wales, and thus avoid the English shore of the 
ish Sea The schedules sent in from the coasts of Flint, 
heshire, Lancashire, and Cumberland show that in 1884-85 
smperatively few migrants were observed, and that the great 
sneral movement did not affect them in any general degree 
‘hese remarks do not apply to migrants amongst the waders and 
ucks and geese, which, as a rule, closely follow coast-lines, 
ad which are abundantly represented on the Solway and coasts 
Cumberland and Lancashire There 1s a much-used bird 
nite along the north coast of the British Channel, and thence, 
om the Pembroke coast, across to Wexford, passing the 
usker Kock, the best [rsh station The fact of a double 
ligration or passage of birds, identical in species, ac.oss the 
orth Sea in the pring and autumn both towards the bk. and 
.E., andto the W. and N.W., is again very clearly shown in 
@ present report This phenomenon of a cross migration to 
id from the Continent, proceeding at one and the same time, 
larly recorded on the wiole of the east coast of England, 

ut #% specially observable at those light-vessels which are 
an the south east district; at the same time, it 1s in- 

atiably persistent, and regular year by year. Our most inter- 
fea, Seren are those on small islands or rocks, or light- 
at a considerable distance from shore, and the regular 
‘ontrence of so many land birds, apparently of weak power of 
ht, around these lanterns, is a matter of surprise to those 
smcquainted with the facts of migration. No clear indication 
the migration of the redbreast has yet been shown on the 
igh coast ; the records of its occurrences are few and scattered, 
xe dlack Several stationa in the 
mthern half of Ireland ; specimens were forwarded from Mine 
ead, the Skelligs, and Rockabill, It 1s apparently a 
inter'visitant to the Skellgs and Tearaght, gene appear 
“-ig October and November. The occurrences so far 
corded by the Committee of the black redatart on the east 
inst, Britain, in the autumn, range between October 
wed gj. In the spring of the present year, Mr. G. 


March 20, rts an extraord Aight 
coast, which he obuerved 





















than a thousand in sight at one time; they kept in thia 
wavering line. The coast line here runs due north and south. 
ea . Gurney reports :—‘‘I saw the rooks and grey crows 
on the same day in much smaller numbers as were seen at 
Somerton, which is fifteen miles further south, I again saw 
them on the 21st, 22nd, 25th, 26th, and 29th, but none aftet 
this date, with us, however, grey crows preponderated ; the 
direction was to S.E. An enormous migration of these 
many others 1s recorded from Heligoland, also from Hanover 
between March 19 and 25.” Io conclusion your Committee 
wish to thank H.R.H. the Master and the Elder Brethren of 
the Trinity House, the Commissioners of Northern Lights, and 
the Commissioners of Insh Lights for their ready co-operation 
and assistance, through their intelligent officers and men, in this 
inquiry. The Committee respectfully request their re-appoint- 
ment 


Report of the Commuttee, consisting of Prof. Cledand, Prof. 
McKendrick, Prof Ewart, Prof. Stirling, Prof Bower, Dr. 
Cleghorn, and Prof. McIntosh (Secretary), for the Purpose ef 
continuing the Researches on Food-Fishes and Invertebrates at 
the St Andrews Marine Laboratory.—The Committee beg to 
report that the sum of 75/, placed at their disposal, has for the 
most part been expended in the purchase of instruments and 
books permanently useful in the Laboratory, only a limited pro- 
portion having been disbursed for skilled assistance. Since the 
meeting of the Assoctation at Aberdeen last year several struc- . 
tural inprovements im the wooden hospital, now converted into 
the Laboratory, have been completed, and others are bemg 
carried out by the Fishery Board for Scotland These changes 
will render the temporary building much more suitable for work. 
A small yawl of about 21 feet in length has also been added to 
the apparatus by the Fishery Board. The desiderata now are 
an increase in the number of yood microscopes and other ex- 
pensive instruments, and an addition to the nucleus of books 
which workers require always at hand. In this respect the 
Laboratory has been much indebted to the Earl of Dalhousie, 
who forwarded a complete set of Fishery Blue Books, and to 
the Trustees of the Bntish Museum, who sent such of their 

ublications as bore on marine zool Collections of papers 

ave also been forwarded by many observers, amongst whom 
Prof. Flower, the late Dr. Guyn Jeffreys, and Prof. Alexander 
Agassiz are conspicuous Most of the Continental and American 
workers in marine zoology and cognate subjects, as well as those 
of our own country, are indeed represented. The first work of 
the year was the exammation of a fine male tunny, 9 feet in 
length, caught in a beam-trawl net near the mouth of the Forth, 
and the skeleton of which 1s now being prepared for the Uni- 
versity Museum. Various interesting anatomical features came 
under notice, and its perfect condition enabled a more correct 
7 Ses of its external ap nce to be made (cde Ann. Nat. 

tst, April and May 1886, and ‘‘ Fourth Report of the Fi 
Board for Scotland,” plate 8). The examination of various 
and other fishes in their adult and young conditions was ays- 
tematically carried out, and notes on the following species will 
be found in the Asnals of Natural History, and the ‘“‘ Report of 
ea srebe :— Weever gress oe lesser), i. 
sand-eel, ut, salmon, common trout, herring, s comges, 
ballan-wrasse, shagreen-ray, piked dog-fish, ve ies 
shark Special attention was also given to the ‘* Mode of 
turé of Food-Fishes by Liners,” ‘ in uries to Baited Hooks and 
to Fishes on the Lines,” ‘* Shrimp-Trawhng in the i 
‘* Sprat-Fishing,” and to the ‘Eggs and Young of Food: and 
other Fishes,” “‘ Disenses of Fishes,” the ‘* Effect of Storms on 
the Marine Fauna,” and ‘‘ Remarks on Invertebrates, 1 
Forms used as Bait” (ede ‘‘ Fourth Report of the Fishery 
for Scotland,” 1886). The active work in connection with 
development of fishes for the season may be dated from 


cal The embryos in these eggs (which are the 
traw: 


middle of January, when one of the local trawlers ped a 
large ee of i ova of one of the food- + 
of the salmon’s) were well advanced, so that, : 
exce of a few hege pepsi — bpairy 
experiments of 1 earlier stages have yet: 
examined, eS ee a edn pat 
matted a satisfactory comparison to be instituted between them 


2£ 


wade their g cronbany deri 
gimuing of Febreary, and the examination of these, together 
with those of the cod and common flounder—both of which wene 
‘wnusually lete—enabled Mr ©. FE Prince and the Secretary to 
extend considerably the observations of last year. Nopaover, 
fe the first time, the ova of the Imz (Afuloa vadgures) were 
examined, aed the development followed to a fairly advanced 
. These were procured by a 1] ng-line fisherman of Cellar. 
dyke (who with others fal supplied essa irate ager : ware 
jars boar ages 1 a visit to the La to ertelsed 
about 100 miles off the Island of May, and safely bromaiit after 
ofthe lai d lem ee cal emi Cen, 
Ade plaice an on dab were similar ry 
Bar, late of the Hussars, from the Moray Frith; for the . 
tory had then no boat susted for procurmy a supply nearer home. 
No fish, however, has been more useful to the workers this 
season than the gurnard (7rig/a gurnardus), the spawning period 
of which seems to have been somewhat later than usual. The 
first ova were procured about the middie of May, and the em- 
bryos of the last hatching (middle of Angust) still swarm im the 
vessels. Further observations were also made on the ova and 
fone of the lu mpsucker, Montazu’s sucker, sharny, stickle- 
sand-eel, Coftus, &c. Amongst others the ripe ovum of 
a mmodytes fohtanus has been examined. It es colourless, trans- 
lucent, and has a beautifully reticulated capsule Mr Prince is 
‘of opmion that, as suggested in the “ Report of H.M. Trawhng 
ission,” it most nearly resembles a pelagic egg More- 
over, the information neces-ary for filling up the gaps between 
the very carly stages of the young food-fishes near the surface 
and cet pearance off the shore as shoals of young forms more 
or lens easily rege Yprestign specifically has been considerably in- 
syeased. Much of this knowledge has been obtamed by the aid 
of « hage tow net of coarse gauze—upwards of twenty feet m 
length—attached to a tnangle of wood, ten feet each way, sunk 
ene weight and kept steadily at the required depth in 
3 by a galvanised iron float, such as 1s used for the ends 
nets. Since the completron of the net, however, the 
services of the Fishery Board tender Garland have only once 
teen available, and the yawl has been at our disposal 
only a few weeks. In these brief opportunities, however, 
the young of vanous fishes have been obtamed at stages 
hitherto anknown, and some rare mvertebrates and a new 
Medusa have been captured Enough, in short, has been seen 
to mdicate the value of this apparatus, and of certain mod: 
acations of the ordinary beam trawl for work on the >ttom. 
The hatching and rearing of the embryos of the common food- 
fishes have been attended with much greater success than lest 
rear or the A teas one, and a large series of microscope pre- 
‘yarations (chiefly sections with the Caldwell and rockmg micro- 
tomes) has been made by Mr. E E Prince, embracing the 
satire development of the food-fishes from the early ovum to a 
iste farval stage © The study of these preparations is now being 
caine is age iS but in traversing a held so extensive as the 
embryolozy of the.e important Teleosteans a great expenditure 
€ time and labour 1s required It 1s hoped, however, that the 
results will be completed during the winter (ee for other obser 
vations the 4ana/s o Natural Aistery for April, May, June, 
and Augast 1896; NaTuxk, June 1856, &e.) Since the be- 
“Saning of June, Dr. Scharff bas been occupied with the invwes- 
of the intra-ovarian egg of a number of Teleostesa 
. Among the ovaries examined were those of 7rigia 
wraardus, Gulus wrens and G luscus, Gadus merlanges, 
Asaarrhichas lupus, Conger vulgaris, Blennsus prolis, men aps 
pisnatorins, and Salmo salar ‘The researches were mide 
inetly ovaries and on spirit specimens Most of those 
ot section-cutting were previously treated cither with picro- 
or weak chromic acid. Special attention was paid 
the structural changes m the growing nucleus. The 
ng egg, as well as 
and development of the yolk, will be dealt with in « 
te sepia shortly. Considerable advancement has 
stody 
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the development of the common mussel by Mr. 
Sone of the very early larvse are bed in 
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ayat 
ming of Jane gseat numbers of vente 
swimming actively on the surface of the sea close.to 
and measuring ‘134 mm. They differed from the most ad 

of those artifiaally reared only in their being more 

stage reached being the same in both. At various 

what later in the season many older, though still 

mossels were captured with the tow-net in St. 

frow the shore seaward for 4 miles. Besides the careful aunty 
of their development, Mr Walson has also been engaged 

the histology of the mussel (especially that of the ey spel 
organs) at various stages, up to the adult candition. Com- 
mutee beg to recommoad a renewal of the grant (100/.) for the 
ensuing year. 

Report of the Committee, consisting of Pruf. AdcKenduch, 
Prof oe Prof, Young, iG Me rach, Prof Alleyne 
Nicholson, Praf Cossar Ewart, and Mr Fohw Murray (Secre- 
tary), idee al Sad the Purpose of Promting the Exstabléshavcnl 
of « Marine Biological Station at Granton, Scotiand.——The Con- 
mittee report that the sum of 75/, placed at their dwposal, bas 
been used to atd in defraying the expenses of bg on the 
work of the Scottrsh Manne Station at Granton wo Feports 
on the work of the mstitutron aia the past year are given. 
below ; they have heen sent in to the Secretary by Mr, ‘if fa 
Cunningham, the Superintendent, who has charge of the 209- 
logical mmvestigations, and Dr Hugh Robert Mill, who is 
eg for the physical work -—~ 

‘he biological of the Station falls into three ‘ 
cipal divisions. (1} Embryology and morphology; (2} fasun- 
ology; (3) the accommodation of students and in - 
tors (1) Efforts to elucidate some facts bearing on 
reproduction and de mt of Myxme formed the prin- 

] part of the work ander this head durmg the autumn and 
winter. In the summer the aquarium had been arra and a 
large tank was speciatly devoted to the purpose of keepeng 
specimens of the antmal tn confinement. After careful attention 
to the matter, tt was found that th: creatures refused vee Bs 


feed winle m captivity ; they lived several months, but no 
of reproductive actrity appeared, with one exception noted 


below It was then determined to continue tre examination of 
large numbers of spectmens month sn the year ia order to 
find rf the ova were shed at imited season. As almost no- 


thing accurate was known on the whole subject, the first 
was to obtain mpe males and females. In November the testis 
in its immature condition was recognise], and it was subse 
quently found that with few 1ons all very immature 
mens were hermaphrodite, containing immature test 
at the posterior end of the generative organ rgehapat ra 
examination of the largest ova obtained showed that the weill- 
known polar threads belonged to the vitelline mewbrane, aed 
were d in tubular depresmons of the peices aX 
thehum. In December, January, February, and March, 
were omnes weer had in discharged 3 eign coe colores 
capsules, sti te e, berm sent in the ovary. 

Fa cae Dee tard ma ta pl 


the ends of the incl follicle. One specimen with egge 
in this condition was from the aquarium. We per 
fectly ripe ova were ever obtained. In February moving. 


spermatozon were discyvered m hermaphrodite gern 
but the total quantity of mitt present was quite 
fcant. The ay seeder of the examina 





& Tyhe egg 2+ "4a ij 
s) 

eV ais 

i a ae 


a ny 











ahd Sua eaove Fallyin a paper which will 
tng SENT savteriy Fournal of Microscopical Scrence 
present year the systematic examination of the 
| es of fish which could be obtained was coim- 
med * ic ova of the cod, haddock, whiting, and 
aad’ fad been examined in the previous spring, and those of 
liroe umber of additional species have now been figured and 
dupbribed at successive stages of development. The results of 
bis work are now being published in full by the Royal Society 
f Kai , and will appear as a memoir in the Society's 
Uhaneactions, (2) The ‘Tenclogical investigations have been 
sarriod on as time permitted since the opening of the Station, 
ma have, since June last, been receiving ar attention. 

Report on the Chelopoda, in the preparation of which Mr. 
3. A, Ramage is giving his assistance, will appear in the 
coming autumn ; a Report on the Sponges is being prepared by 
Ms, % Arthur Thomson, and miscellaneous notes on other 
slasses -will be incorporated with these special Reports (3) 
"he following 1s a list of those who have carried on studies at 
He Station 


ome 
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Na ve Began | Lefe Subjects 
885, Dr Kelso, Edinburgh ug Sept 26 | Teleostean ova 
. And D Sloan, adineargn Aug 8 April 1886 | Coclenterates 
A. HW Macd nald, E. in- 
a ; ee ct. § Nov 1885 | General 
G. L. Gulland, Edinburgh | Oct. 6 Nov 1885 | Crustacea 
6.G A R , Edinburgh J 63 _ Chalopoda, &c. 
MM Kav, Edmburgh uly 24 _ General 
Muss Macomiush, London Aug. 2 | Mollusca 
J. Asthur Thomson, Edin- | 
burgh tr) o « e Aug 9 — H Sponges, &c. 
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se a ag ee 
ag Sorina t up in the same condition as at the opening of 
he Station, pee 8 the number of men 1s unaltered T. be ae at 
Mallport 1s again in use this summer, and 1s in the charge of Mr 
David Robertson. Mr. Cunningham worked there for one 
reek in June, having found at Millport a particularly favourable 
portunity for the study of Teleostean ova. Many other 
naturalists have taken part in the Afedusa’s dredgings in the 
clyde district during the present summer. The services of Alex. 
“arbyne, the keeper of the Station, in making excursions in 
sawlers to procure fish ova, have been moot valaable. All 
hose interested in the Station are greatly indebted to Mr. 
Robert Irvine, of Royston, for the friendly assistance which he 
ras always been ready to afford on every occasion Preserved 
pecimens of marine animals and plants are still sent out to 
applicants, and some attention 1s being paid to the question of 
oyster-cultivation in the Firth of Forth. 
J T. Cunnincuam, B A., F.R.S.EL 


Physical marine research has, from the commencement, formed 
me of the distinctive features of the Scottish Marme Station. 
lant year work has been carried on in this direction by Dr. 

i. R. Mill and Mr J. T. Morrison ; other gentlemen have occa- 


sionally made use of the facthtres of the Station. Regular 
meteorological observations are continued twice daily, in- 
tude the temperature at surface and bottom of the water. An 


aboente set of experiments with moe Aitken’s new forms 
if thermometer-screen were completed last year by Mr. H. N 
Jicksan, who has discussed the results in connection with 
howe obtained by him with the same apparatus on Ben 
Yew, Experiments with vanous anemometers are still in 
wogress. Atmosphenc dust is being collected on several 
glands in the Firth of Forth, by means of 


mad carboys, which are 
for examinaten. Monthly 
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forwarded to Ni. Man 


aewiag 
eige along the Firth of Forth for the observation of tem- 
nefatarc and salinity have from river 


taken regular! 
ca ay of Relaborgt have 25 co.nm ed to the 
of dtcgrp Bol gap ‘tc 
inoecon salinity is nearly ready for publication. It shows 
relatwnships between salimty and configuration, 
Wich have suggested new definitions of the words river, estuary, 
Medi attention has been devoted to the relation of 
tide sre pier? fd ey Forth. 
Cbeervations of the stientific of the Sustion, 
ts pr ina arate Res gregh ager? gene 
wth Sel. The Metuce Was made tripa on the 
Ag Inst wt intervals of two months, Tentpeeatare 
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and salinity.observations are made in all shed giet ‘ed 
firth from Dumbarton to the North € , and in ah Ge 
connected fochs. These trips Nave yielded results of pest 


interest and novelty. They are communicated in several 
to various Sections of the present meeting. The temperature of 
two deep fresh-water lakes—Loch Lomond and Loch Katrine 
has been observed at all depths once a month since 
1885, in contmustron of Mr. J Y. Buchanan’s work. ng 
temperature observations have been established on a number 
rivers and at several points on some The Station has 
of observations on the Thurso, m the north of Scotland, 
Forth and Teith, and the Tweed ; and it has also been the 
means of inducing mdependent observers to undertake sitaliac 
work on the Tammel (a tributary of the Tay), the Tay, and’ 
the Derwent, »n Cumberland. ese are all salmon rivers, 
and the observers being interested in fishing have already 
succeeded in showing some connection between temperature 
and the movements of salmon. In consequence of experi- 
ence gained in physical marine investigations the apparatas 
used for the purpose has been pr ively wad 
improved—the Scottish thermometer-frame and water-dottle 
may be pointed to as special instances. The Station has, singe 
September 1885, been able to advise and assist several psblie 
bodies tn starting observations of temperature and salinity, the 
National Fish Culture Association of England, the Dandee 
Harbour Trust, and the Fishery Board for 
amonzst the number. Thermometers have been lent to 
naturalists for use on short scientific voyages The collection of 
all existing records of sea and river temperature round the coast 
of Scotland 1s proceeding, and promises, when completed, to be 
of t value in showing the different sea-climates of the east 
and west coasts—a question of much importance m relation to 
the distribution of marine spectes. 

Huct Ropert MIL, D Sc., F.R S.E. 


Report upon the Depth of Permanently Frosen Soilin the Polar 
Regions, us Geographical Limits and Relations to the Present 
Peles of Gr atest Cold, by a Commuttee consisting of Lreut.- General 

alker, CB, FRS, Genral Sir J. H. Lefroy 
(Reporter), Prof Sir W. Thomson, Mr Alex. Buchan, Mr. 
F. ¥. Buchanan, Mr. Sohn Murray, Dr F Rae, Mr. H. W. 
Bates (Secretary), Capt W $F Dawson, R A, Dr. A. Selwyn, 
and Prof C. Carpmael —The inquiry referred to the Committee 
necessitated reference to residents in many distant region’, and 
time must elapse befure any large harvest of observations can 
be hoped for; nevertheless, the Committee are in a posi to 
quote several valuable communications, especially one 
Mr. Andrew Fiett, adding materially to what was previously 
known on the subject of the extension of permanently froren: 
soil, or ground ice, in America. It will be convenient to arrange 
the data now available, in their order of latitude. 

r. Lat het 18’ N., long 156° 24’ W.—At the wintering 
station of the United States Expedition of 1881-82, under Lieut, 
P, H. Ray, United States America, that officer found the 
temperature of the soil 12° F. at 28 feet [rom the surface, and 
the ae at ar 

2. Lat. -» long. 135° W—At Fort Macpherson, on 
Peel River, Mr. Andrew Flett, who passed twelve years there, 
reports —"* The greatest depth of thawed-out earth I came 
across round that 08 was 3% feet, October 10, 1865. 
greatest depth of frozen ground was 52 feet 3 inches, 
tember 27, 1867, near the mouth of Peel River. The bank had’ 
falien in; at the bottom the perpendicular cliff, which 1 trie® 
with a boat pole, was frozen as hard asarock. A black sendy 
soil. The surface was not above two feet thawed-out. 
cliff was measured with the tracking line.” This account leaves. 
it doubtful whether the frost may not have entered the soil hom: 
the face of the cliff. On the other hand it is evident that i 

er depth from the surface than was modevned, 

3. Lat. 67°N., 142° W., on the Youcon.—The sage: 
ntleman writes:—‘'I spent twelve years on the Pally 

oucon River, on the west side of the R Mounteins. 
old Fort Youcon ground ice is found at 6 feet; this I have 
in the river banks in September where they had caved in? im 


no particular notice hes bert Campbell, now aiding, 
K 
Saath roma 
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Lat. 65° N,tnag. co” W, am the Mackepaie Rives, about. 
4 . °K, 120° oa ie Ri 

ten miles above the of Beer River.—Thesanie von 
writes: —* | have seen miany tandalips 


an the Mackensie, whith. 


My ‘s 


waore frequently takes place in rainy weather—July, August, 
and sometimes September: but I doom & examined asirall grbeag 
ee een one, which we came near being buried by in 
ca was about August 15, 1876. Bya pole, I found 
the bottom of the shde frozen hard, a grey clay and gravel mixed, 
Jrom where the earth broke off was not over 6 feet. The surface 
agél sandy. Some way hack from the river bank the country 1s 
beagre | more or less, and by removing the moss by hand we came 
to hard frozen ground m August.” The sentence printed in 
tae xs somewhat ambiguous. It is understood to mean that 
the bank was not much more than 6 feet high, and was hard 
frozen at that depth; the depth to which the frost extended is 
therefore unknown 

. Lat 64° a0’ N., long. 124° 15’ W , on Mackenzie River, 
~ face of achff from which a recent land slide had occurred, 
was measured by the present reporter in June 1844. The soil 
was frozen to a of 45 feet from the surface (See ‘‘ Magnetic 
Survey,” p. 161. 

6, 62° 39’ N , long 115° 44’ W., at Fort Rae, on Great 
Slave Lake —Capt Dawson, R A., observed the temperature 
of the sox] monthly at his station of circumpolar observation, 
1882-83. The followmg table contains his results in degrees 


b Po toes 





ag t Foot a Feet 3 Feet 4 Feet 
Z a J a s e 
September 40 6 379 361 345 
October . 32 5 32°79 325 32°3 
November 239 295 309 31 3 
December 138 246 288 30 8 
1883 
{enuary 8 3 19°9 257 28'5 
ebruary rs oe | 212 245 3 
March . 95 20 8 227 24 
Apnil 18°9 252 24° 25'3 
May 340 32°0 33 3° 5 
july 43°5 36 § 32 4 315 
uly 480 410 370 345 
August 47°3 49 38 5 365 , 


The mean temperature of the air at 5 feet to inches above the 
surface, in the same months, was as follows :— 


1882 1883 
September 44 40 February .- 10 41 
Detober .... 32°59 | March - 7°71 
November . 9°30 | Apnil 19°30 
December ~~ F§ 20 | May 36 30 
; June 51°49 
1883 ; July 6r'ns 
_anuary . -26'80 August §6 50 


We learn from this table that the soil is frozen at a depth of 
4 feet from November to June inclusive, and 1s at the lowest 
temperature at that depth in March. It further shows that, like 
‘he waters of the Scottish lakes, as proved by the observations 
of Mr. J. Y. Buchanan and Mr. J. F Morrison in Loch Lomond 
Loch Katrine last winter, the mean temperature of the soil 
‘eaches its minimvam about the time of the vernal equinox. The 
rise of earth-temperature in February above that recorded in 
tither January or March is remarkable. It does not appear, 
rom the conver-ence of the lines when projected, that temper- 
atures below 32° F extend lower than 11 or 12 feet. Capt. 
Dawson writes :—‘‘ There are two reasons why these earth- 

ures are above what 1s probably the average im that 
atitade The eee had a slope of 1/16 to the south-west , 
wet (2) it was fally ex to the rays of the sun; now, im 
thost the gro is either covered with thick moss or 
by brushwood, and its surface-temperature on the hottest 
day is not likely to exceed 70° F., whereas carth exposed to the 
of the sun may cassly reach a pg rg of 320° F.” 
Tort Rae is situated on a Jong arm or inlet of Great Slave, 
SER ae at eT, ate. 

7 ° ry . | ’ MCS, i ia. reat 
depth of permanently frozen soil in this of the valley of the 
Lena has tong been well known; sat the fol O etiadk: 

from a recent paper by Dr. Alex. Woeikof, of St. 

entitled “ Klima von Ost-Siberien,” contains in- 

Sirmetion on the influence of local conditions which will make 
r of wdine td observers, and we therefore reproduce it. 
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Thus, on heights in the vicinity of Jakutsk (these are heights 
on the left bank of the Lena, near Jakutsk) the earth tempers: 
ture 1s from 8°'1 to 8° 6 F. ngher than it 1s in the towa an. . 
valley at the same depth, and it 1s even lower at 300 feet in the’ 
former than at 50 feet in the latter locality. The total depth of: 
frozen soil 1s, uccording to Mittendorf (‘‘ Sibirische Reise,’ 
Bd 1) more than twice as great in the valley as it 1 on the > 
heights and observe that these lesser heights are in winter“ 
relatively colder than higher isolated mountains. Mittendorf 
also states that no frozen soil was found at 60 metres above the: 
level of the river at the mouth of the Maja, in Aldan, but that 
it was found four miles and a quarter op the stream at three 
metres above the level of the mver, and that about 28 miles 
further, in the mountains, there 1s a deep hollow from whi 
aqueous vapour is constantly nsing 

Kuppfer asserts that in Bergrivier Nertechinsk, in the Trech 
Swyatitile: mine, frozen soil was found at a depth of 174 feet, 
but that 1n Wossdwischenst mine, which hes 230 feet figher, 
the frozen soil ceased at 50 feet. Even in Altai it 1s acknow- 
leaged that many valleys are colder than the neighbouring 
heights. 

r Woeikof sums up a number of observations in the following 
sentences, which apply to the greater part of East Siberia, bat 
more particularly to the north-east portion, 

(1) As the greater cold coincides with calms and light winds, 
the valleys and lower grounds are colder than the heights, 

(2) The temperature of isolated mountains 1s relatively ngher 
than that of lesser elevations 

(3) The lowering of temperature in the valleys is so lasting 
and considerable that the mean of the year 1s also lowered, as 
ts proved by the observations of earth temperature. 

(4) The depth of the frozen soil 1s greater 1n valleys than on 
the neighbouring heights, probably also than it 1s on the higher 
mountains 

(5) In the tundras of the far north (answering to the barren 
grounds and mushegs of the North West Territory of Canada), 
the winter 1s warmer than in the valleys of the forest-zone 
Probably because the stronger currents of the air do not permit 
the cold stratum to remain so long stagnant. 

8. Lat. 61° §1’, long 125° 25’, Fort Simpson, on Mackenzie 
River.—The summer’» heat was found in October 1837 to bave 
thawed the soil to a depth of 11 feet, below which was 6 feet of 

ound ice (Kichardson), making the depth of descent of the 
Frost 17 feet. The result 1s anomalous; at other in the 
same region the summer thaw 1s much more superftcial. Thus, 
it will be observed above, that :n the month of October, at Fort 
Rae, the «oil was at a nearly uniform temperature, but tly 
above the freezing-point, from the depth of 1 foot to 4 
Franklin found a summer thaw of only 22 inches at Great Bear 
Lake, and the writer was informed that it was age 14 inches at 
Fort Norman (lat. 64° 41’). Fort Simpson is situsted on an 
island of deep allu soil, bearing timber of large size, and 

ng an exceptional climate. ; 

g. Lat. 57°, long. 92° 26, York Factory, Hudson's Bay.r= : 
Sir J. Richardson has stated that the soil was found frozen to-# , 

of 19 feet 10 inches in October 1835, the surface 
thawed to a depth of 2 feet 4 inches, & . 

10, Lat, 5§° 57, long. 107° 24’, Lake A la Crosse. Jt de: 

stated that nu frozen sosl was found m sinking a pit to « depik 
s 


of 25 feet in 1837, and that the earth Sk i ee 
are 


of 3 feet in the winter of 1841. Both reco 
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wevvale “hee thickneas of it. The same gentleman, wri 
ity Btive Late (lat. s5. 33')» pomaiin that he has aioe: 
any indication o nal ice daring the twenty- 

guays he has passed in the North-West Territory. 

et: Mey Andrew Fiett, writing from Prince Albert, April 21, 
anys:—! Hundreds of wells have been sunk in this settle- 
4me I had sunk myself, beginning of July 1882, 2 feet deep 
w to'frozen earth, As far as I have noticed on prairie 
when there is a good fall of snow when the winter sets in, 
frost does not penetrate s6 deep as when there 1s no snow 
late, atid in some ean vere t snow. I had a pit opened 
the oth inst. (April) ; the surface was thawed 3 inches; we 
through the frozen earth at 4 feet 7 mches On the 11th 
-, 1 saw a grave dug in the churchyard at Emmanuel Col- 
, one ‘mite from my place, 5 feet deep, and had not got 
‘eagh the frost. My place 15 on higher ground, loam soil,’ 
3. Mr. W. Ramsay, settled on the South Saskatchawan, 
7 miles from here, sunk a well 40 feet, May 27, 1884— 
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4. Mr. Jos. Finlayson, three miles from here, sunk a well 

inning of fuly 1882, 46 feet. He saw no frost. 

5. oot . Mackay, on the same section as the above, 
ok ae 27 feet, July 15, 1884, found particles of frozen earth 

eep. 

"6, Mr. W. C Mackay, my next neighbour half a mile west 
this, sunk a well about June 20, 1884, found particles of 
wen earth at 54 feet 
17. Lat. 53° 32’, long 113° 30’, Fort Edmonton, on the 
uwkatchawan, 2400 feet above the sea.—Dr. James Hector, on 
arch §, 1858, found the soil frozen to a depth of 7 feet 6 inches 
‘ournal R, G. S. vol, xxx, p. 277). . 

18 Lat 51° 14’, long 102° 24’ —At Yorkton, Mr. J Riaman, 
nen digging a well last summer (1885), found the frost at a 
‘pth of 19 and 20 feet, and continuing for a depth of Fi inches 

this case, therefore, the total depth to which frost descended 
as about 22 feet. Mr. J. Tarbotton, of Yorkton, in communi- 
ting the last observation, remarks :—‘‘ The depth to which frost 
metrates during the winter, vanes, I find, with the character 

the winter itself and with the nature of the locality, I made 
servations in an open unprotected spot, where there was little 
no snow, and found frost to the depth of 5 feet 9 inches. 
ns occurred last July, and the frost was then about 2 feet deep 
¢ had descended to 7 feet 9 inches) But m the bluffs near 
house, I dug a cellar, at the same time, going down between 
and 9 feet, encountering no frost at all. 

‘“*This year, however, when digging another well mn April, in 
most the same place, I encountered frost at 2 feet, and the 
ound continued solid until I had gone down from 43 to 5 feet 
om the surface. From this, and from the information I obtained 
3m others, I am safe in saying that the frost penetrates here 

an average 5 feet, except when we have had a depth 
snow in the beginning of winter, in which case it does not 
metrate nearly so far The bluffs referred to are groves of 
plar from 3 to 6 inches im diameter, on the edge of an open 
ain, 

Prof. Charles Carpmael, Director of the Meteorological Ser- 
se of Canada, to whom most of the above rts were 
dressed, remarks -—‘‘ We can easily imagine that at a depth of 

feet at Prince Albert, there might be no frost at all in winter, 
at owing to the slow travelling downward of the wave of cold, 
might have reached a depth of 17 feet in the early summer. 

* it is easily seen that the annual mean temperature of the air 
ight be considerably below the freezmg-point without the 
ssurrence of permanently frozen soil, for in winter the soil 1s 

en covered deep m snow, so that the temperature of the soil 
ight be but little below 32°, alinangs the temperature of the air 
oe. or 40° F, below zero, n, the heat which had 
xt the soil in summer would only be removed by slow con- 
action, whereas the summer heat would not only travel down- 
aris by conduc but be carried inte the soil by percolation 
‘ She warm water through the surface.” 
tg: Lat, §0° 30’, long. 103° 30’, the Bell farm, near Indian 
“ad.—Froren soil is said to have been met with mm the summer 

5884 at a depth of 12% feet ; details are wanting. 
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A further communication of June 1, 1886, states that the 
frost only descended 3 feet 6 inches on the higher ground in the 
winter of 1885-86, and had at that date disap . It descended 
§ feet in the lower ground, but had almost disappeared. 

At. St. John’s rast in the city, “Iam advised by the 
clergyman,” says Mr Bell, ‘‘that frost has been found at from 
§ to 8 feetdepth ”, careful investigation will be made there this 


ear 

: St Boniface, a suburb of Winnipeg to the east.—The frost 

netrates from ; to 8 feet, according to the season, vary- 
ing locally under the conditions of the exposure, til dryness, 
and heat or frost cracks During the summer of 1855 froet was 
found at a depth of 5 feet, and down to 7 feet, when the 
work was stopped This was in July or early in August. The 
localtty was probably exposed to the action of the sun. . 

2t Lat 49° to 494°, long., in the valley of the River Pembina 
to the extreme south of the North-West Territory —Dr, Alfred 
Selwyn, Director of the Geological Survey of Canada, who has 
two sons settled m this region, states that those gentlemen have 
had several wells sunk, the deepest about 40 feet, and have never 
seen any permanently frozen ground. There is similar negative 
evidence from Brandon, a little further north 

It would be premature to draw any general conclusions from 
the observations thus far collected. ‘There is want of proof of 
the existence of permanent ground ice beyond the district of 
Mackenzie River in the North-West, but frozen soil kas been 
shown to exist at a depth of 17 feet at Fort Simpson, at 
Prince Albert, and at Yorkton, and it may be questioned whether 
the wave of summer heat has time to descend to such a depth 
before 1t 1s overtaken by the refrigerating influence of the early 
winter. It certainly exists alsoin the neighbourhood of Hudson’s 
Bay, on the eastern side, and it 13 evident that under favourable 
conditions frost, without beg permanent, may in some cases 
last in the soul all the year round over a wide area, and in other 
years disappear. 
At whatever level we locate the maximum of absorbed heat, 
it must be remembered that when the winter sets in, and freezes 
the surface, which it does rapidly to the depth of a foot or two, 
the heat will then be abstracted in both directions, and its rate of 
descent checked 


Report of the Committee, consisting of Sir Fosepk D. Hooker, 
Sir George Nares, Mr Fohn Murray, General $ T. Walker, 
Admiral Ser Leopold BMeChntock, Dr. W. B Carpenter, Mr. 
Clements Markham, and Admival Sir Erasmus Ommen 
(Secretary), appointed for the Purfose of Drawing Atientin to t 
Desirabiulsty of Parthir Research in the Antarctic Regions. —Your 
Committee, after having given full consideration to the great 
importance of a further exploration of the Antarctic 
Polar Sea, desire, in the first place, to expres« their opinion that 
it would be most essential, before ak Wipe Her Majesty's 
Government with the view of urging the scomtiency of eq 
ing such a naval expedition as would be required for the casty- 
ing out an oration of such magnitude, interest, and import- 
ance, that the requirements for its success and a plan of 
operations should be most carefully considered, and the results 
embodied in a written form for the approval of the Council of 
the Association and for the information of the Government. 
Furthermore, in order to obtain the co-operation which. the 
matter requires from eminent men in science, your < 


feel it necessary for their body being enlarged by the 

influential members of the "Agsonaiion, oad oF other bod 
da aberetras the various branches of science interested in the 
n 


igation of this comparatively unknown region, and. 
hical Year Comite 


cially of the R Geograp' R 
reat point tae ons khowledge af the South Peter 
is chiefly confined to the grand discoveries effected by that,: 
brated expedition under the command of C Sir om 
Rosas, ucted between the years 1839 and with’ 

have been greatly augmented application 


This has been proved continuous experience in the Arctic 
# #as ducing the late half-century. For the above reasons your 
Committee deem it desirable to defer making their report, with 
a view to giving more definition to the pe sought to be 
~abiained aud to the best means of obtaining them, as also to 
this Committee, in order to eheit to the fullest extent 
the opinions and to secure support from those conversant with 
She various branches of science which are to be mv-estigated 
during an exploration which, from its very important aad serious 
nature, emineatly merits the favourable consideration of this 
great and enterprising maritime nation 





NOTES 

Tet soth annual meeting of the Association of German Natu- 
taligts and Physicians will take place at Berlin from the 18th to the 
24th inst. General meetings will be held on the 18th, 22nd, and 
agth, the sections, of which there are thnrty, meeting at other 
‘times when and where they wish 1n the vanous places offered 
them for that purpose At the same time there will be an 
exhibition of smentific apparatus, mstruments, and educational 
objects. On the morning of each day a journal will be issued 
coritaining information of mterest to members, and as much as 
possible of the proceedings at the various meetings of the pre- 
ceding day The Phy-ical Section ts under the Presidency of 
Dr. von Helmholtz and Dr. Kirchhoff Amongst the papers to 
be read are the following -—The microscope as an aid to 
physical investigation, by Dr Lehmann; the determination of 
the electro chemical equivalents of silver, by Dr Kopsel, elec- 
trical discharges, by Dr Goldstein , on Palmieri’s investigations 
into the develop nent of electricity in the condensation of steam, 
by Dr, Kalischer. The President. of the Chemical Section are 
Des. Hoffmano and Landolt. In this Section there will be 
papers on silver oxydul, by Herr von der Pforten, a new syn- 
thesis of naphthaline derivatives, by Dr Erdmann, and on a 
peculiar phenomenon of reaction, by Herr Lieoreich In the 
Batancal Section there will be pip.rs on Goethe's influence on 
botany, and on the reception of wate: by the external organs of 
plants. In the Zoological Section papers will be read on dual 
eyes in insects, on the ongin of the frontal ganglion in Hydro 
philus, on freshwater Bry ozoa, the Protozoa of Kiel Bay, on the 
boundaries of zoo-geographical regions from the point of new of 
ornithology, the fauna of North German lakes, and on the old 
Peruvian domestic dog In the Section for Geography and 
Ethnology there will be several papers on Africa, especially on 
the Congo region , one on the Kurds, other. on South Polar ex 
ploration, of the Goayira Indians, and on the mportance of the 
Xingu for the ethnology of the northern part of South America. 
A. great majority of the sections are occupied with medical sub- 
jects. One of these will be devoted to the discussion of 
the cond:uion of Europeans in aifferent climates, their diseases, 
acclimatisation, &c. The last section of all 1s dev ted to scientific 
education 

Sex Haney Roscos has given notice that in the next session 
of Parhament he will call attention to the Report of the Depart- 
mental Committee on the National Scietce Colle:tions, and 
will move a resolation 

Tm reply to a question by Sir John Lubbock in the House of 
Commons on the oth inst., the Chancellor of the Exchequer 
stdted that the appointment of a Minister of Education, as 
recommended by the Committee of 1884, had not yet come 
under the notice of the Government, nor could he hold out any 
hope that it would be likely to come very soon under its notice. 
Lord Randolph Churchill said he suspected the proposal would 
involve an increased charge upon the public revenes, “ and 
every alteration, reform, or modification of a department which 
wikis involve an increased charge pussesses in my eyes an 
‘indupable defect,” 

Catrequanst have continued at Charleston daring the past 
week, tmt the shocks are decreasing greatly in frequency and 
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vielence. ne occurred on Saturday sight and one 06: ee 
but no harm was done by either. The Metican G We 
has been officially informed that Tequisiation wes aheken Py-atli. 
earthquake at 4.30 an the morning of September 3. Thyaiines 
ment was from east to west A Naples correspondent of si4.; 
Times writes that the shock of the 28th ult. was severer Shan 
any which has been felt for some years. The panic was thewtkv’ 
fore great, and waa increased by superstition. There weve tw: 
shocks—one was horizontal, the other vertical, but they folinered. 
each other in such rapid succession that they appeared to he one. 
shock, and for many hours after the replica was expected with: 
much apprehension The shocks occurred about 12% p.m, and ; 
were felt severely at every place in the Bay of Naples, and in the 
Island of Capn, which has no volcanic element 1n its formation,, 
Similar reports were received from Pugha, Calabria, and Sicily, 
where the shock was very severe. At Forio, in the Island of 
Ischia, st was felt, and created a panic. Vesuvius has long been 
ina state of comparative repose Prof Palmieri says that at 
4 p.m oo the 28th it showed signs of renewed activity by 
frequent thunders, and by throw.ng masses of lava into the air. 


Mx Povp, the Government Analy.t of New Zealand, has 
proved by actual experiment that the dust thrown ont danng 
the recent volcanic eruptions 1s of a highly fertilising kind. He 
obtained samples of the dust from three different places, and 
sowed a quantity of clover and grass seeds in each The soil 
was kept morstened with distilled water, so that no manurial 
elements might be imparted by the water used In all cases the 
growth was almost as vigorous as in rich volcanic soll, The 
ra ud growth of the plants and their colour show that the dust is 
a benefit to the soil on which it has fallen 


Tit programme for the autumn meeting of the Iron and 
Steel Institute, which 15 to be held in London on October 6, 7, 
and 8 next, has just been issued = The Council of the Institate 
has arranged to hold the meeting in London this year, for the 
second time to the history of the Society, with a view to afford- 
ing Members the opportunity of studying the mineral resoarces, 
&c., of the colomes, as illustrated by whit 1s shown at the Ex- 
hibition, and of cominz into contact with culomsts and Indians 
wh> are interested 1n mineralogical operations, ‘That being 90, 
perhaps the most intcresting paver in the hist 1s one on the iron- 
making re ources of our colonies, prepared by Mr. Gilchrist 
(whose name 1s associated with the well-known basic process) 
and Mr Edward Riley Among other papers to be read there 
1s one on the chemical composition and mechanical properties of 
chrome steel, by M_ Brustlein, another on combustion with 
special reference to its application in the arts, hy Mr F, Sie- 
mens ; another on the treatment of Ingh-class tool steel, by Mr. 
A. Jacobs, of Sheffield; and one on modifications of Bessemer 
converters for several charges, by Mr. John Hardisty, of Derby. 


THe Pans Academy of Sciences has issued in separate form 
the text of the discourses pronounced at the Museum of Natural 
History on the occassion of M Chevreul’s centenary, August 32, 
1886. The speakers were M Fremy, Director of the Museum 3 
M. Jules Zeller, President of the Institute, M. Janseon, on 
behalf of the Academy of Sciences; M Broch, Corresponding 
Member of the Institute ; Colovel Le Mat, in the name of the’ 
Washington National Institute; M. Ressmann, italian Pigni- 
potentiary; M. Gilbert Govi, President of the Neapolitan, 
Academy of Sciences; M. de Bouteiller, on behalf of the Pasis. 
Manicipal Council and the General Council of the Seine}, Mi, . 
Chaumeton, President of the Association of French, .atahiniag; 
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bial, frown which the following is an extract :—'* He who 
6 in a, pomplite idea of your so busily occupied fife 
‘eAGid fellow the entire course of your creative activity, which 
ye Sieen: directed to all departments of chemistry He must 
itlow alk the innumerable detailed researches which have en- 
ablefl you to determine the nature of various minerals and of a 
wage ‘number of salts, as well as the composition of many 
isganio matters, He should study your chemico-physiological 
worka, by which you have maie such great advances towards the 
inowledge of the most :mportant secrets of the animal organism 
as well as your labours on the most varied questions of public 
ygiene. He ought ta follow the excursions which enabled you 
to fix the laws of the contrasts among colours, and to class them 
ystomatically and scientifically He ought to study your lec- 
sares on the chemical principles of dyeing. He should finally 
imagine himself at the period when misty ideas of the most false 
and fantastic kind threatened to surround and obscure the mind, 
and when, with the record of history in your hands, you dis- 
sipated the mists by making your countrymen recognise in the 
delusions of the past the errors of the present time. [faving 
As represented in all it, extent the activity that you have shown 
-hroughout your lonz hfe, we hold that your name should be 
inscribed in one of the first places ont the list of the great men 
who have carried the scientific glory of France to the extremities 
of the earth.” 


In a long communication to the 7imes of September 7 from 
its Correspondent with the Grenada Eclipse Expedition, it 1s 
stated that a botanical garden 1s in course of formation under Mr, 
Lihott, with a view to the development of the resources of the 
island. Mr. Ellrott, the article goes on to state, ‘* has made fre- 
quent excursions into the high woods for the latter purpose, and 
jhe results of his botanical exploration of the land, which will 
oon be made known, are very satisfactory, many valuable woods 
having been found It is hoped by means of the botanic garden 
© encourage the planters of the Windward Islands to cultivate 
the minor products of this fertile region, and especially to tm- 
prove their fruits by exhibiting the finest kinds in the gardens 
brought from other regions and giving information showing how 
it can be done. No more healthy sign of the progress of the 
solony could be afforded than in the enterprise of the Colonial 
sxovernment in establishing such a garden and the interest taken 
in it by the planters of the island. So mich for applied botany. 
Juring the stay of the Expedition pure botany has been studied 
with much success by Mr. George Murray, of the British Museum, 
he waturalist attached to the Expedition, who arrived a fortnight 
fore the observers of the eclipse to gain the necessary time for 
finding good working grounds, His special mission is an inquiry 
into the life-history of certain manne Adige called the Sephonee 
The forms of this group are well enough known to European 
wtanists, but the development and Iife-phenomena of most of 
the genera composing it have not yet been mvestigated. He 
has been: greatly gratified to find an abundant supply of maternal 
for bile special research, though the island is poor in d/ge owing 
ta the small rise and fall of the tide, which exceeds a foot only 

at sprizy tides. The operation of examining this material is 
pdadacted in a well lighted and very convenient room set apart 
lor thy purpose by His Excellency the Go¥eraor, who has in this 
ieatume, too, shown the greatest spmputhy with the object of 
the work, and an unfailing helpfulness towards its accomplish- 
matt, So far as the examination of the material collected has 
peomises to yield an answer to the question of the nature 
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already better known, cinnot, of course, yet be determiedd. 
The land and marine fauna are also engaging Mr. Murray's’ 
attention to the extent of collecting these, and the reptites and 
small mammals have in this department of work been kept par- - 
ticaterly in view.” 


Mr, JOHN TAYLOR, a pupil of Dr. Marshall Ward, who went 
out some time ago as botanist to the Bahamas Government, is 
evidently pursuing his work under difficultres. While he and 
his companions were on shore at Acklin Island, 30 miles from 
Long Cay, on August 13, the cook, a Haytian, who was left in 
sole charge of the vessel, made off with it under cover of dark- 
ness, and up to the roth no trace of ship or cook was fouad, Mr. 
Gardiner had on board nearly all his scientific books, and all 
the instruments, &c., necessary for a month's good work He 
lost everything of that kind he had, including his Zeiss micro- 
scope , besides all nis manuscript scientific diary, and list of the 
Bahamas flora, not to mention a sum of money, bedding, &c. 
His total loss he estimates at 75/.; we are sure the Buhatwas 
Government will not allow Mr Gardiner to sustain a loss which 
to him must be serious. 


Tue translation of an English botanical book into German is 
so nuch a reversal of the p esent fashion that 11 1s of some interest 
to know that a translation of Dr. Maxwell Masters’ ‘' Vegetable 
Teratology”? has been made by Mr, Udo Dammer, and pub- 
lished by Haessel of Leipzig Many additional notes have been 
added by various German and Itahan botanist, as well as by 
Dr Masters, and some additional woodcuts provided, 


Tue celebrated waterfall of Teverone, which Horace calls 
‘* pre eps Anto,” has been employed to put in operation two 
dynamos of 100 horse-power for the illumimation of the city of 
Tivol1 Others are being fitted up. The motive power, which 
1s to be utilised by a company from the designs of M Canton, 
1s equivalent to several thousand horses The ilumimation of 
Kome is contemplated, as well as the distribution of force to a 
distance from the station The excavations and canals are con- 
ducted under the house of Mzcenas, which 1s described as 
situated at s/n Tidus, now Tivoli 


Two more of the Paris theatres are now illuminated by mecan- 
descent hght—the Palats Royal by Edison, and the Vanetés by 
Woodhouse With the Opera and the Eden Theatre this 
brings the number up to four. Every evening the Industrial 
Exhibition at the Palais des Champs Elysées 1s lighted also by 
electricity 


We have received a copy of a paper read by Mr. H. C. 
Russell before the Royal Society of New South Wales, on 
‘¢ Local Variations and Vibrations of the Earth's Surface,” in 
which he records his own experiences on this subject in the hope 
that other astronomers will do the same, and thus by united 
action assist m the work of tracmg thes¢ vibrations and changes, 
Mr. Russell's observations took place at Lake George, and were 
made chiefly by means of an automatic recorder of the height of 
the water in the lake, Althongh the instrument used hes mot 
the extreme seusitiveness to minute vibrations which Mr 
Darwin's reflecting mirvor and similar instruments have, yet it 
was so placed that all such changes, became magméed hy the 
relatively enormous extent over which it exteads ite sensitive. 
part, if this expression may be used ; for any change in. gravity,:. 
or the direction of the vertical, is not seen as it affects the. base. 
of a small instrument a few feet square, but as it alfocts 5 spelege 
90 miles long and § to 6 miles wide. Borometric end..wand 
changes, too, 20 difficult to see in other instemmants, at ote, 
became evitlent hem, by thelr efferts on. such a, lege ‘banly of 
water, and the lakesgasige for three. reasins is’ not only, ; 
of showing changes quite as minuté as the , 
apparaton,, bat also of keeping’ & “peetedtly entbfectory rebatilof, 
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atiepting the results of so-gaited experiments. It must be 
evident that the efforts of thy Krupp party are directed to 
speead an impression that his'¢ystem of constructing guns 
aed projectiles has some mystesjous property of reducing 
the sesistance of the air Now it 1s perhaps fortunate 
that the English experiments were made when the Service 
guns did not shoot quite so steadily as they do now, 
because all the observations were made gear the gun 
whet the motion of the shot was most 
direction of motion. Although one gun was 
goed ene-——we will suppose that the average 
guns gave coefficients slightly above those due \%, per- 
fectly steady motion in direction of the axis of the (hot. 
Let us consider now what actually takes place on a 

The elevation we will suppose 10°, and also th 
the shot leaves the muzzle with perfect steadiness. The 
tendency of the shot is to preserve the parallelism of its 
axis, but the curvature of the trajectory soon causes the 
axis of the shot to be inclined to the direction of motion. 
The resistance of the air then acts od/:guely on the shot, 
and so tends to place the axis 1n the direction of motion 
If it succeeded in accomplishing this feat at any instant, 
ali would be out of order the next moment In this way 
the axis is kept nearly in the direction of motion Our 
shot would perhaps fall at an angle of 12°, making 22° as 
the angle through which the axis of the shot had been 
turned during its flight, by the od/:gue action of the resist- 
ance of the air. This oblique action of the air causes 
other disturbances, as “drift,” &c. Thas if in the Enghsh 
experiments the shot moved with their axes at times 
shghtly inclined to the direction of their motion they 
would give coefficients more nearly corresponding to the 
conditions of their motion on long ranges than if they 
had been obtained from shot moving with the axis exactly 
in the direction of their motion. 

Afterwards Capt Ingalls treats of the general properties 
of trajectories, the rectilineal motion of shog, and the cal- 
culation of tables. He explains the methods of cafculating 
trajectories adopted by Euler, Bashforth, Niven, and 
Siacct. Numerous examples are given to illustrate and 
explain these methods, and examples taken from Bash- 
forth’s treatise are worked out by approximate and other 
methods. 

The work concludes with three ballistic tables adapted 
for the calculation of trajectories by Siacci’s approximate 
method. Table 1, for spherical shot, 1s based upon 
Mayevski's coefficients (1872); Table I1, for elongated 
projectiles, 3s based on Bashforth’s coefficients , and Table 
IIL. 18 said to be copied from Didion, who copied from 
Euler. This table 1s given by Otto for every minute up 
to 87° o', which is its most complete form. 
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OUR BOOK SHELF 


lilustrations of the Indigenous Fodder Grasses of the Plains 
of North-Western India. (Roorkee: Nature-pnnted 
at the Thomason Civil Engineering College Press, 
1886.) 
THIS is an atlas of forty plates, the representations in 
which are most natural and life-like, the characteristic 
= of each species being yg id oe = 
lates aye accompanied jagrams o s ets 
OF Sores, Of che 40 selected species, 7 g to 
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Andropogon, 7 to Panicum, 3 cela ya he to Eragr 


and 2 each to Aristida, Cenchrus, and Paspalum. 7 
14 remaining genera, represented each by 1 
include, amongst others, Saccharum, Setaria, £ 
and Sporobolus. All the species shown are extra-Briti 
exce une Cynodon Dactylon, Pers. [and Panicum C#, 
Gali, L.). Of these grasses none perhaps is of Free 
current interest than Sorghum palsbeube Pers,, 
amongst Enghsh-speaking peoples as ‘Johnson grat 
respecting the drought-withstanding capacity of whi 
very favourable reports continue to bs received fr 
Australia and from the Western United States. Mr. J. 
Duthie, under whose careful supervision the work - 
been published, states in a short introduction that # 
increasing de nand for reliable information concerni 
the various grasses used in this country, either as fodc 
or forage, has induced me to collect materials for 
preparation of a work embodying all the available infi 
mation on this very important subject” This 
ats 1s a contribution in the direction indicated, and 
destmptive letterpress, which Mr. Duthie promises 
have ready by next cold season, will be welcomed 
those and their number 1s rapidly increasing—who 
interested in vbe economic study of the Graminez. 
3 W FREAM 
Exerceses on Missuration By T W.K. Start (Lo 
don: Sampson ow and Co., 1886 ) 


A WRIIER who inva.ably mis-spells “ hypotenuse ” spea 
of squaring two nunbers and * subtracting the result. 
and treats of the areaof a triangle before the area of 
rectangle, does not detrve success Yet so unsuited 
non-technical schools ithe scope of most of the existi 
bookson mensuration, tlt t a little manual lke this of 32 4 
has an excellent chance 1_the struggle for existence. 
hope the present editron may be rapidly sold, and fi 
lowed by a second edition<shoroughly revised T.M. 
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Lectures tn the Trainng Sch 
YC Heath a. 


Elizabeth P. Peabody  (fuicton 
Co, 1886 ) = 


In these eight lectures, which C ve been addressed durs. 
the past nine or ten successivé years to training class 
for Kindergarten teachers in Bose7n and elsewhere, M 
Peabody explains the system of-Froebel, and the 
ciples on which it rests The vert firdt sentence of t 
first lecture shows the sernous viesd entertamed by M 
Peabody of the duties of such teag ‘ers 4+ Whvever p 
poses to become a Kindergartner$'ycording to the i 
of Froebel, must at once dismiss (om her mind 
notion that it requires less ability and\ulture to educ 
children of three, than those of ten of fifteen years 
It demands more ” 


age. 

Le Mouvement scentifigque et indus@ye] en 18 
Causeries sceentifigues. Par Hen Mrez, (Par 
Libraine Centrale des Sciences, 1886) ~~" 


THIS volume 1s a republication of a number of sketc’ 
on scientific subjects contributed weekly to the jour 
La Gironde, with a view to keeping the readers of t 
periodical a courant with the progress of science in 
various branches. They are therefore popular, and 
made as entertaining*as possible. The wniter bas 
ft, so common amongst his countrymen, of render’ 
the most technical and abstruse subject clear and inter 
ing. The “ Causerie” is peculiarly a French device 
journalism : hitherto it has been mainly devoted to 1s 
ature and the drama, M. Vivarer has applied it w 
much success to science. It-would be absurd to sp. 
of this as » work of science, but it certainly is 5 wort 
which the latest results of science are explained - 
illustrated for the millien. . 
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' $YETTERS TO THE EDITOR 


; > does wet hold himself responsible for opinions ex- 
sia) nee by his corre wri Neither sete undertake to 
“peltnen, or to correspond with the wrsters of, reacted manu- 

- geedpts. Mo sotice ts taken of anonymous communications. 
The Rditor urgently requests correspondents to keep ther letters 
"as short as possible, The pressure on his space 1s so great 
that it ts smpossible otheriwsse to wnsure the appearance even 

of communications containing interesting and novel facts.) 
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British Association Sectional Procedure 


As one who has attended fourteen consecutive ay of the 
British Association, with seven years’ experience as a Sectional 
Secretary, as one, moreover, who has a high opinion of the benefit 
these meetings may confer upon aspiring leirners and isolated 
workers, I venture to submit a few observations on the details 
of the conduct of the business of the Sections-——a subject, I think, 
of general interest and importance. 

My remarks apply directly to Section A, and only touch 

ons B and G incidentally. I have no means of knowing 
anything about the conduct of the business of other Sections. 
But as regards Section A every one must feel how great a burden 
the papers are becoming, and how impossible it seems to deal 
with them pnt led on the present fbb The papers sent 
in are good and interesting almost without exception—there 1s 
no fault in the quality of the papers, it 1s their superabundance 
in proportion to the time that constitutes the evil It is dis- 
heartening to a man who has taken much care and trouble in 
some piece of work, and in preparing an account of it to lay 
before the Section in order to get advice and encouragement for 
further labours, to come on at the end of a long day when every 
one is tired—the seniors many of them absent, and to find it 
expedient to abstract even his abstract, and give a hasty and 
barely intelligible account of what he has done the next paper 
being hurried on without any adequate discussion in order to try 
and get through the list I speak with the greater freedom 
because I have no personal grievance whatever what I say 
merely represents a feeling which 1s certainly prevalent More- 
over, I by no means imply that any one isto blame The effective 
conduct of the business of a Section in which titles of papers 
are lable to be handed in at the last moment 1s a most difficult 
matter, and one can only grow wise by experience. 

This year the experiment has been tried of sitting on only four 
complete days, and of putting 35 papers down for one of them 
in order to avoid a Wednesday Sitting uf possible. My impression 
of the general feeling 1s that this has been a failure, and has 
resulted in a duli meeting, There rre several objections to not 
sitting on a Saturday~not the least of which 1s that the break 
between Friday evening and Monday morning 1s rather a long 
one, and the temptation to go away 13 strong 

In the days when I received the traditions of the Secretaryship 
from Mr. J W 1. Glaisher, a Saturday sitting was the universal 
rule, and it was devoted to pure mathematics, At Bradford this 
pas mathematical day was a mast memorable and brillant one 

n those days, moreover, joint os with other Sections were 
uoheard of Electricity was then almost unknown to Section 
G, and the border region between physics and chemistry was 
less active Nevertheless the of papers was even at that 
time considerable, and a long Wednesday sitting was a frequent 
occurrence. 

At the present time joint sittiags, or semi-joint sittings, with 
B and G, and even with C and D, are liable to have to be provided 
for these joint sittings and interdiscusstons are surely likely 
to be among the most fruitfal and instructive periods of the 
whole meeting, and everything should be done to encourage 

But if time 1s to be found for any such diseussion or joint 
ug, and if at the sane time the papers accepted are to be 
uately treated, so as really to encourage, and not discourage, 
» then I may take it as evident that it 1s quite hopeless 
attempt to avoid sitting on both Saturday and Wednesday. 
_ erday 1s in many or eg a favourable day for a sitting of 
er 


jor so many of cae “= eae are then ~ that a good 
ce is wen obtai and opportunit or & junction 
jot Sections is afforded. It is true that the maoriton of aria 
moussions is supposed to militate against this arrangement ; 
aturday ‘should not begin tll middle day ; moreorer, 
A cape are to interfere with scientific business, there ought 
“he v0 Question a2 40 which should give way. 
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‘this granted, I proceed to indicate a plan for the 
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classification of papers so as to get a convenient list on each 
day, and to endow each day with a character of its own. 

is an ol Paces but it seems in some danger of being dis- 
ome A it is a most useful one. Let us constder the days in 
order. 

On Thursday there are, of course, the Presidents’ addresses ; 
not only the address in A, but also those in B and G, which are 
likely to draw off 2 considerable number of physicists Indeed, 
these Sections considerately postpone their commencentent till 
12 o'clock, for this most desirable interchange of members. 
Those least affected by either of these Sections are, perhaps, the 
astronomers ; and therefore it 1s convenient to fill up the rest of 
Thursday with papers on astronomy, tides, terrestrial magnetism, 
and ath reports, The day thus acquires a dignified and sub- 
stantial character 

Friday 1s a day to be devoted to pure physics, z¢ to 

apers interesting to theoretical physicists as distinguished 
fon those concerned with celestial or terrestrial ications. 
The day 1s suitable for mathematico-physical papers, for report: 
on theories of light and electricity, and such like. 

On Saturday the pure mathematicians should take their 
innings as of old: they should be the main Section for that 
day, and should not consent to be shunted off into some small 
and unknown room. The rest of the Section may either meet 
as a sub-section to clear off a residue of perce on general or 
apphed'physic-, 1f any were left over from Thursday ; or, ifoppor- 
tunity offers, it may hold a conjoint meeting and discussion with 
some other Section, such as B or D in that Section’s room, 

Monday 1s a day devoted to meteorology; and the growing 
importance of this branch claims that it Should have the time 
fairly to itself, and not be swamped by a multitude of o he 
papers crowded into it from other days But imasmuch as ¢ 
number of members take only a general interest 1n mcteorolog: 
they are set partially free for attendance at other Sections, ant 
accordingly it is becoming customary for Section G to take 
electrical and other communications of a physical interest on this 
day, and for Section B to read its papers on physical chemistry. 

Tuesday 1s another day for pure Pas: tke Friday, but 
inasmuch as the physical aspect of chemistry is manifestl 
growing in importance, it 1s probably feasible to take papers 

ving a more chemical bearing, as well as all those which were 
omitted from Friday’s list. Section B would doubtless be able 
to take its technical papers of less general mterest on this day, 
as it did at the late meeting 

Finally, Wednesday 1s a most useful day, not only for clearing 
up arrears, but fora class of papers often very interesting, and yet 
such as should not be allowed to interfere with the more serious 
business of the meeting at times when the as mayores are likely 
to be present in force. These are papers on minor and semi- 
technical points—new batteries for mstance, telegraphic aad 
observatory details, rheostats, commutators, and all manner of 
things, not by any means unimportant, but yet involvmg no 
serious difficulty or novelty of principle. Some of these might 
be taken in the sub-section on Saturday. If, by reason of di- 
cussion on other days, there are arrears of work to be dealt with, 
then a sub-section to deal with them may be appointed for We.i- 
nesday Splitting of Sections 1s undesirable (hough it 1s much 
better than destro the whole object of the meeting hy 
undue haste), but if it to be done, Saturday and Wednesday 
are the days for doing it; partly because the work to be actom- 
plished 1s by that time known, partly because few other Sections 
are then pati but mainly because the im days of 
general interest, Tuesday and Friday, are thus left uninterfered 
with, and with thear interest undissipated ; while on Monday, when 
the interest 1s more ial, and toa less extent on Thursday algo, 
many members may be expected to wish to attend B or G and 
an A sub-section in addition 1s quite undesirable, The possi- 
bility of meeting at 10 on Saturday and Wednesday 1s a feature’ 
which enables a good deal of work to be got through, before 
excursions on the one day and committee-meetings on the other 
put an end to the sitting. Let me summarise these i 


d 
an 


Thursday.—President’s address in A. Reports an 
on astronomy and earth physics, At 12 o'clock Presidents’ 
addresses in B and G. . 


fer eee and papers on pure and more mathemat 
physics, 
Saturday.—Re and papers in mathematics. Alsp 
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Ynextay.—-Reports and papers on pure and more chemical 
ph Technical chemistry in B. 

(* on minor or semi-technical 

en 


experim Sunultaneous sub-section, 
for clearing off arrears without haste. 

It may be felt that this means a hard week’s work. Well, it 
does. Attendance at these meetings, if attentive, is no child's 
pity: But if any diminution is necessary, I submit that st is 

er to shorten each day’s sitting than to lessen the number of 
days. One is fresh enough at 10, when the committee work 
is but ty tired and hungry at 3 If interest dwindles, 
papers n to hurry themselves off without discussion, or 
to drone themselves dismally through, it 1s far better for the 
to rise at 2, instead of constramung itself to continue the 
process till the allotted hour. On the other hand, if interesting 
discussions anise, and attendance 1s good, 1t 1s very well to be 
able to contmue the sitting till 3 or even longer. Though, 
indeed, Thursday 1s the only day on which a sitting may happily 
be Aacieiati beyond 3 without being disturbed by a committee 
meeting. 

I have now said my say I offer no apology for treating the 

subject, because my single aim in dottig: 90 has bean to 
vour to do something to promote the usefulness and 
success of these meetings. OLIVER LODGE 

University College, Liverpool, September 13 
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The Geological Age of the North Atlantic Ocean 


Wuize the interest attaching to Sir Wilham Dawson’s Presi- 
dential address at Birmingham 1s still fresh, I wish to be allowed 
to offer a few observations on that part of 1t which deals with 
the geological age of the North Atlantic Ocean The President 
in referring to those writers who, hike Mr Crosby in America, 
Mr. Mellard Reade and myself im Britain, maimtain that the 
North Atlantic and the Amencan continent have in the mam 
changed places in Paleozoic times, makes the followimg state- 
ment. Admucting the correctness of the facts as to the swelling 
out of the Palecozoic sediments in the direction of the Atlantic 
seaboard, he endeavours to account for these very striking pheno- 
mena thus: ‘‘I prefer, with Hall, to consider these belts of 
sediment as in the main the deposits of northern currents, and 
derived from Arctic land, and that, like the great banks of the 
American coast at the present day, which are being built up by 
the present Arctic current, they had little to do with any direct 
drainage from the adjacent shore” Now, 1n reading this 
passage it occurs to me that Sir W Dawson mast have felt he 

a very beer case when he attempted to support it 
by such an hypothesis. To hken the great sheets of sediment 
w. spread themselves sometimes over half the North Amen- 
can continent south of the Great Lakes to the banks heaped up 

the Atlantic coast 1s a point of analogy in which, deteape 
he will find few toconcur. The Palaozoic sediments are certainly 
not banks, but sheets originally spread over the sea-bed, and dis- 
tributed according to certain recognised laws of increase and 
decrease of thickness 

Bat, putting this point aside, I may be allowed to ask, How 
can we suppose the existence of a northern current bringing 
sediment from the Arctic regions, and spreading it over Eastern 
America, unless there was at the same time a coast line to guide 
the current in taking @ southerly direction ; and if such « coast- 
line existed, must it not have lain along the eastern American 
shore, because the American continent itself waa then sub 
merged? If we examine a current chart of the globe, we ind 
that all the N.-S. oceanic currents flow along the continental 
shores and take their directions from them. If America and 
the Atlantic, south of the Arctic regions, were both oceanic in 
Palseozcic times, then the current would not have been southerly, 
but westerly or easterly, according to circumstances, ce iy 
not ing from north to south ; therefore this explanation for 
the distribution of the Palzozoic strata cannot, I venture to say, 
bear the test of examination. 

‘¢ It is further obvious that the 


Again, the President states : 
ordinary reasoning respecting the necessity of continental arcas 
ly oblige us to suppose 
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alseozoic with, of course, ever-varying mar- 
gine’; andl it is only 20 far ous a writer in the dthenaum, Sep- 
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tember 4, coals pil pcmpge out) that I have “in four 
of its continental con But undonbtedly t “» 
in favour of the interchange of ocean and cottinent during | 
Paleozoic times, as applicable to North America, would be } 
found to apply more or leas strictly to other oceans and can- 
tinents, owing to the wide distribution of the formations of 
period over the present continental areas. Northern aad Cen- 
tral Africa and Greenland may prove exceptions ; but apart from 
these tracts, Paleozoic strata appear to have been distributed 
(prior to denudation) over by far the greater portions of the con- 
tinents, and the sediments must have been derived from thet 
adjoining continental areas, which are now covered by the 
waters of the ocean ‘i 

The question between the President and myself is mainly} 
this. Did the sedimentary strata of the Paleozoic period off 
North America come from lands lying around the Arctic Cirele,<2 
or from others occupying the position of the North Atlantic % 
Amenican geologists have a favourite theory that the Arctig’ 
regions have been the originating lands, but I venture to repes 
that if it be allowed as a general principle that the co dela 
lands lay in the direction towards which thesedimentsthicken, and: 
opposite to that in which the Inmestones are most developed, thes: 
conclusion is inevitable that the Atlantic was in the main a Jand-!! 
surface in Paleozoic times. All the Palseozoic formations of ; 
North America point to this conclusion, as I have on former, 
occasions attempted to show,! and this, regardless of the ques- . 
tion whether or not there was also land along the Arctic Circle.? 
Throughout the Silurian, Devonian, and Carboniferous epochal 
marine limestones were in course of formation mainly over the + 
regions west of the Mississippi, and sediments mainly east of”, 
that line and chiefly in the Appalachian region The general” 
direction of the swelling out of the sediment is (if I mistake not) 
rather south of east than north of east. Thus, the ‘‘ Potsdam 
beds” appear to swell out towards the ES E , the ‘‘ Hudson: 
beds,” SE., and SSE, the “Hamilton beds” of the 
Devonian, towards the E or E S E., and different members of , 
the Carboniferous series swell out N.E., E., and S.E. On the 
whole, and as a general result, the centre from which the sedi- 
ments appear to have been chiefly distributed seems to have 
lain around the point intersected by the parallel 30° N. lat. 
and the meridian of 60° W. long , except in the Carboniferous 
period, when the onginating lands appear to have lain in the 
region of the first Atlantic cable, between Newfoundland and 
the British Isles, and which lands were probably continuous with’, 
those of the Arctic continent 4; 

1 wish, 1n conclusion, to take this epee of adding a few ° 
words 1n reference to the Archxan rocks. I am much disposed 
to concur in the view of Sir W, Dawson—that the fundamental 
gnet-sose beds of the Archean period may have had a different 
origin from the metamorphic strata of succeeding periods, and } 
that they may not have been originally sediments. This obser- , 
vation doc. not, however, apply to the schists, limestones, and ‘ 
quartzites which succeed them, and which sometimes include | 
beds of gneiss, as in Scandinavia. From this point of view, the 4 
birthday of the Atlantic continent may not have dated farther 
back than the commencement of the Palscozoic age—represented 
in Bntain by the Cambrian, and in America by the Potsdam, 
sandstone. As a continent it remained till the close of that age. 
To what extent it survived the terrestnal movements wh 


closed that epoch I am not prepared to say 
Dublin, September 15 Epwarp Hur. 
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Earthquake at Sea 


CaPrain H. J. OLSEN, commanding the brig Wilhelanne of 
Drammen, pate that, on the rst inst , being by dead reckon- 
ing in lat. 50° 10’ N., long, 1°40’ W,, he observed, between 
3.30 and 4 p.m., three rumb ings at short intervals, during which 
the ship was felt to tremble violently, so that both the bulwarks 
of the cabin and plates on the table clattered, The wind was 


north west, with a gentle breeze, and the ship was on the star 
board tack. 


as H. Mounr 
Det Norske Meteorologiske I ut 
Christiania, September 15 
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ATOR that in January 1881 I captured a le 
= ae Lona rap en damp woods at Breves, on the 
Marxjé, mouth of the A sPCoraell University, Ithaca, 
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Bloomington, Ind., U.S.A., September 2 





THE RECENT EARTHQUAKE IN GREECE 


FORWARD the inclosed copy of a report made by 

I the master of the steamship La Valetie in reference 
to the earthquake which occurred in Greece last month, 
in case you may not have received the report and might 
i bhish it. 
se Saat W. J. L. WHARTON, Hydrographer 


Admiralty, September 20 


Report made by the Master of the s.s.“ La Valette” to the 
Superintendent of the Ports, Malta, furnishin 
certain particulars in connection with the carihauate 
which occurred on August 27 


On the 27th inst, at 1130 pm, whilst in lat 
36° 18 N. and in long 21° 32’ E., or at_a distance of 
50 miles W %$ S. from Cape Matapan, I felt, all of a 
sudden, a very strong shock, which made the ship 
tremble, especially the engines, for the space of about 11 
seconds. The ship was proceeding at the rate of 10 
knots an hour, and with such shaking lost her course. 
The engineer thought that the screw had been lost. 
After the shaking was over all was mght again. At mid- 
night im the direction west-north-west, in lat. 36° 17' N., 
long. 21° 27’ E,, I observed on our right something like a 
mass of thick black smoke, which, like a cone, was rising 
up perpendicularly from the horizon, and at intervals 

ging into a reddish colour. In the meanwhile a 
perfect calm prevailed, with heavy sea from west at inter- 
vals, At 4am of the 28th, when the ship was in lat 36” 
12’ N.. and in long 20° 43’ E., the wind commenced blow- 
ing from north-west, which made the horizon a little clear. 
At 10am. the mate, who was on watch on the bridge, 
reported to me that he had observed in the sea several 
stripes of a dark yellowish colour about one quarter of a 
mile long in the direction from north to south, which 
looked hke shallows, The sea continued always heavy 
from west with very little wind. As the ship had a cargo 
of cattle, which suffer greatly from heat, I could not lose 
time in measuring the depth of the aforesaid stripes; 
therefore I tried to avoid them During the navigation I 
thought proper to take precautions, as when I was at 
Alexandretta my owners informed me by telegraph of 
the report made by Capt. Tomlinson, of the steamer 
Transition. (Signed) Capt. L. AQUILINA 

Malta, August 29, 188 





THE TOTAL SOLAR ECLIPSE OF 1886 


E suppose that if, some months ago now, when the 
pa of sending out an Expedition to Grenada 
during the rainy season was first discussed, any one had 
hesied that out of a party of eight seven would see 
eclipse and record results, the general feeling would 
ve been that such a view would have been too sanguine 
js, however, 1s what has happened, and so far as the 
ing of observations and photographs goes the Expe- 

ion must be pronounced a success. 
* With regard to the total result, however, no one is yet 
Min a position to speak with certainty, for some of the 
4 pocerare taken are not yet developed, and others, 
iBhoug developed, have not been submitted to any exami- 
On this point, however, we need not lay any great 
for such photographs, though invaluable as records, 
. wot help yet so much as such pictures will certainly be 
pds to. Beveatter in the matter of solar theory, for the 
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mentor CHA they are not large enough and not detailed 
enoug: ~ 

Has, then, solar Piaf been advanced by the eye obser- 
vations? From the sketch of the work done which 
appeared in yesterday’s 7imes, from the pen of a Corre- 
spondent in Grenada, and which we reproduce, we think it 
has certainly. Prof. Tacchini’s observation that the 
prominences seen most prominently during the echpse 
were not the prominences seen by the ordinary meth 
and that the latter only reveals part of a very complica 
phenomenon, is valuable in itself, but taken in con- 
nection with the fact that the eclipse prominences and 
the parts of the prominences not seen by the ord: 
method are probably downrushes, wholly or partially, it 
is difficult to overrate its importance. These eclipse 
prominences, which Prof. Tacchini calls “ white ” promin- 
ences, are high and filamentous, and that distinguished 
observer, we know, does not hesitate to express his belief 
that the “comet” seen in the eclipse of 1882 was really 
one of them If this be so, then the meteoric downpours 
of consolidating and consolidated materials are 
en évidence with a vengeance, and these are the of 
the solar economy we want most to lay hold of just 
now 

That part of the Zimes Correspondent’s letter which 
refers to the results obtained runs as follows :— 


“The Green Island party was the only one doomed. 
to disappointment. At Carnacou, Boulogne, Hog (or 
Fantéme) Island, and Prickly Point the eclipse was seen 
and results secured, although at these places even it was 
touch and go, the sky being cloudy everywhere. Carriacou 
was most highly favoured. During the totahty the sky 
was Cloudless, though the sun was covered one minute 
after the rim ig Steir hige At Fantéme Island the last 40 
seconds, and at Prickly Point the first 50 seconds, were 
lost. At Boulogne the clouds were still more persistent, 
and cut off 70 seconds of the totality, although Mr. Turner 
secured some observations during the four minutes before 
and the five minutes after The presence of cloud during 
totality is a more serious matter than it might appear at 
first sight, for not only 1s the time reduced during which 
precious facts may be recorded, but pre-arranged pro- 
grammes are interfered with, and 1t may be nece to 
change them 1n order to meet the altered conditions. is 
requires a rapid and wise decision. 

‘ Before I attempt to give any summary of the general 
results obtained, it may be remarked that the kinds of 
work attempted as a rule by echpse expeditions are four 
in number, and are very distinct both in their methods 
and results from each other We have first of aH new 
facts, or new views of facts, which experience shows us are 
always obtained at such times, though they are not sought 
for as such, Next comes the testing of views which have 
been put forward to explain and harmonise the results 
previously obtained, and this part of the attack becomes 
very important when there are rival hypotheses in the 
field, the superiority of one of which can be estabhshed 
by a few entical observations. The third kind of work is 
the testing of the new methods of obtaining facts, the 
introduction of new instruments, or of new or improved 
ways of using old ones. Only in this way can a complete 
and perfect system of echpse observation be built 
Finally we have the apphcation of the ordinary m s 
of obtaining records, which for the most part are photo« 
graphic. Astronomers not only want to study the 
phenomena of each eclipse to get at the physical and 
chemical structure and nature of the sun’s atmosphere, 
but they want to note the changes from eclipse to eclipge, 
m order to see which phenomena are liable to vari 
and the extent arid period of such variation if it exists. 

“Now in the eclipse observations sectired in Grenada 
and Carriacou a distinct advance has been made 
all the four lines to which reference has been made. Noe 
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facts have been acquired, old views have been satisfactorily 
tested, new mstrumental methods have been studied, and 
records of the general phenomena have been secured. 
I will as briefly as possible go over each of these points 
in turn. 

“ First as to the new facts. For these we have to refer 
to the work of Prof. Tacchini at Boulogne. No one was 
more competent than he to note the promimences and other 

neces visible during the echpse This he did with 
a 6-mch, and so soon as the clouds permuted after*the 
eclipse he observed the spectrum of the prominences by 
the ordinary method. He found that the prominences 
seen under these two different conditions and by means 
of such different methods were not the same. He also 
noted that the prominences seen during the eclipse itself 
had the same characters as the so-called ‘white’ pro- 
minences which he observed m 1883 at the Caroline 
Islands, These appear whiter and dimmer as the dis- 
tance from the photosphcre increases These observa- 
tions have been very closely examined by Prof. Tacchini 
and Mr Lockyer, with the result that both these solar 
observers are now prepared to ascribe these new pheno- 
mena to the descent of relatively cool material 

*Ie1s difficult to over-estimate the importance of this 

result from the point of view of solar theory The deter- 
mination of the direction of the currents in the solar 
atmosphere is indeed so important that it was included in 
the programme of the observations to be made by Mr. 


Turner with his 4-inch finder, but no certain results were , 


secured by this means, as the structure of the corona was 
apparently unusually complicated In the spectroscope, 
however, one long streamer was observed to be much |. 
brighter near the hmb. This 1s not absolutely conclusive | 
evidence, but it has its value 

“To return, however, to Prof. Tacchim’s other ob- 
servations. He found that the prominences which were | 
visible both dunng totality and by the ordinary method ; 
peewented very different appearances, so that we are ! 
riven to the conclusion that by the Jatter we only see 

rt of the phenomena. This entirely accords with Mr. 

ockyer’s recently published views, in which it is sug- 
gested that the metallic yb shaia seen near spots | 
are really mixed up and down rushes, with probably an 
excess of the cooler descending matenal Thus, for 1n- 
tance, the metallic prominences observed by the ordinary 
method after the eclipse were found to be only the 
central portions of those observed during totality, the 
part visible only during totabty forming a whiush f..0ge 
round the more mcandescent centre Another very 
important observation was made, The ‘flash’ of bright 
hnes, attributed by Prof. Young to the existence of a 
thin stratum which was all eel to contain all the 
vapours the absorption of which 1s as aha by the 
Fraunhofer lines, was found to be due solely to the great 
reduction in the intensity of the light reflected by the 
earth’s atmosphere allowing the spectrum of the higher 
regions to be seen the moment the lowest stratum of the 
corona was covered by the moon This 1s carrying the 
unveiling of the spectral effects by the mcreasing dark- 
ness recorded in the Egyptian echpse to its furthest 
lirnst, and 1t harmonises all the observations of this kind 
miade since the eclipse of 1870. 

* So much in the way of new facts and new ideas. We 





ones. In this connection we have to referto Mr. Turtier’s 
work at Boulogne and Mr. Perry’s at Carmacou. Mr. 
Lockyer, before the eclipse of 1882, had been driven by a 
long series of expermments and observations to conclude 
that the lower part of the atmosphere was composed of 
fuccessive strata giving different spectra, and that the 
sole cause of the difference was temperature. A test was 
possible during an eclipse, for then these lines of any 
substance seen to brighten when a higher temperature is 
employed in the laboratory should 


be seen shortest and 


next come to the second kind of work, the testing of old 


brightest, The test was perfectly sharp and definite, ft. 
was appiied during the eclipse of 1882, and the Inéw 
as pradict yo! 
_ So far, then, the hypothess which had enabled a pre- 
diction to be made which was subsequently verified wae. 
pore of confidence. But this was a reason for i. 
the observations to put the hypothesis on a wider 
Mr Turner did this, and found that the facts observed 
this year were the same as those recorded in 1883, It 
remains now for those who oppose Mr Lockyer’s views to 
ve a more simple and sufficient explanation of those 
acts than he has done. Mr. Perry was to have extended 
the test further, but he failed to make the critical obser- 
vation, as a large number of lines were seen, and those 
oy for a short time, for the clouds came up directly after 
totality 
“Capt. Darwin was charged with a test of a different 
order. It was stated, after the echpse of 1871, that the ° 
hght of the corona was in all probabihty strongly photo- : 
graphic ; and in 1875 the evidence Jn this direction was 
greatly strengthened, and some attempts were made to 
utihse this guahty to obtain photographs of the corona 
without an eclipse The efforts fatled More recently * 
Mr Huggins has tried the same methods with great pte- 
cautions, and he has obtained appearances on hrs plates 
which resembled the corona, so that some thought that 
success had been achieved. The natural thing to do was 
to test the method during the progress of the eclipse to 
see if the appearances in question, due to atmospheric 
glare according to some, to the corona according to 
others, really resembled the corona when revealed by 
totahty. Capt Darwin’s work seems to leave no doubt 
that the effect 1s due to glare only, and that the corona 
has nothing to do with it 
“ Next as to new methods of attack. This year the only 
new method applied has been a change of the photo- 
phic manipulator, with a view of obtaimng a much 
arger number of photographs and increasing the size of 
the images at the same time, by using larger lenses of 
longer focus and secondary magmifiers Along this lime 
success has not been complete, because the photogra 
have not been actually taken, as this new work was u - 
taken by Mr Lockyer and his party at Green Island, and 
was clouded out in spite, however, of this want of phnto- 
graphs, Mr Lockyer will not hear of want of success. He 
holds that the problem has been solved 
“| have given an account of the work at Green Island, 
including the results of the rehearsals, and your readers 
will have been able in a large measure to form an opmion 
of their own. The improvement consists essentially m 
using four plates in one shde The difficulty alvays has 
been in getting the slide in and out of position, so that 
the more plates we can work in one slide the more the 
difficulty and consequent loss of tune are evaded. Another 
advantage lies sn the use of a secondary magnifier, as by 
this means not only 1s the photographic nnage of the sun 
enlarged, but a system of cross wires can be mtroduced 
which permits of a perfect onentation of the picture ob- 
tained—that 15, the exact east and west pomts on the cir- 
cumference can be determined with the utmost procime 
and from this the position of the various phenomena with 
regard to the sun’s equator and poles. It can be easily 
imagined that on this pont there must be no uncertain 
und, . 
“We next come to the Gogiapbic record obtained by 
old methods—that 1, methods dating in the case of 
graphy of the corona from Absa are in the case of spec 


trum photography from 1875. About twenty photographs 
of fhe cusane il been obtained in all, Sot Gos hae 
graphs of the chtomosphere and lower ne of. the 
corona. Mr. Maunder obtained scyen corana, 
could have obtained more, at Carriagot. " 
obtained six, and Dr. Schuster, we believe, Sve, at Pxithdy 
Point. Of the photographs seven spectra, two withthe 
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aolar am on the same plate-—the only ones worth 
anything, bere also been secured by Mr. Maunder. But 
we not build teo nruch on this, for, as I have said 
before, these phs have not yet been developed ; 
Ted ft anty one good one has been received, the laboratory 
work it should set going will take at least one or two years 
before the teachings of the precious record are exhausted. 
The so-called ‘measurement’ of such photographs 1s 
worth next to nothing. 

* Among the records obtained on this occasion must be 
Classed the disk observations, now for the first time in- 
cluded in the ordinary routine of eclipse work, The point 
of a disk observation 1s that an observer 1s by its aid able 
to observe the outlying solar appendages under the best 
conditions, so far as the sensitiveness of the eye is con- 
cerned, For ten minutes before totality the observer is 
blindfolded, and at the moment of the totality he 1s led to 
a smalf aperture through which, the bandage over his oes 
having been removed, he sees a black disk some 40 fect 
away, which shuts off the moon and the brighter intertor 
portion of the solar atmosphere. The eye, therefore, bemg 
thus shtelded, 1s 1n the best position to pick up faint 
Streamers extending beyond the borders of the disk, and 
to note their positions and extension. Streamers were 
thus noted at Grenada, extending far beyond the hmits 
seen in the ordinary way, but the air was so saturated with 
aqueous vapour and 1ncipient cloud, even where substantial 
clouds did not make their appearance, that the failure of 






any of the observers to see the equatorial extension ob- | 


served by Prof Newcomb in the clear sky of Wyoming, 
at an elevation of 7000 feet, in 1878, by no means proves 
that the extension was not there. The question of the 
continual existence of an extension of matter of some sort 
or other in the plane of the sun’s equator must be held to 
be still sb zudsce 

* et Archer at Fantéme Island, and Capt. Maling 
at Prickly Pomt, made disk observations fairly accordant 
The former had greatly improved the disk provided him 
by surrounding it with concentric rings of wire, so that 
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the hesitaney with which he accepted the position of President 
of the Congress, a hesitancy induced by the knowledge that he 
could not presume to appear before a body of sanitary experts 
as an instructor, Having referred to questions which had been 
dealt with in regard to sanitary science by his predecessors in 
the Presidential chair, he observed that 1t now remained to be 
considered how sanitary improvements might be carried still 
further by the co-operation of investigators, legislators, and ad- 
ministrators. As to the work of investigation, it had hitherte 
for the most part been personal, and the waste of lahour had 
been enormous. The Institute must develop into something 
grander and more powerful. The Colleges of Physicians and 
Surgeons had done much, but it was rather for individual thaa 
collective good. Why should we not have a College of Elealth? 
The President then reviewed the work which those whom he 
called the “advanced guard of sanitary science” had accom- 
plished, in lessening the death-rates of our population, and in 
benefiting the public health by prolonging hfe. Much of this 
he attributed to the coincident progress made in the science and 
art of medicine and surgery. He claimed for the medical pro- 
fession a considerable hare in the gain to the State of mecreas- 
ing numbers of more healthy subjects. We could not be far 
wrong if we put the average duration of human life in Great 
Britain half a century ago at about thirty years ; now, according 
to the healthy hfe table, 1t was forty-nine years. Formerly it 
was calculated that a twenty-third part of the population was 
constantly sick, and the products of all that labour for the time 
necessarily withdrawn, A great deal of this sickness had been 
altogether prevented, and the duration of that which comes in 
spite of sanitation was lessened. He then dealt with the pro- 
gress which had been made, since the Sanitary Institute had 
come into existence, in the moral and physical condition of oar 
population. Dealing then with the various subjects to which 
the Institute had given attention, he divided them into five 
groups; (1) those relating to the training and health of the 


distances from the centre could be measured with the | Population, (2) to their social comfort and well-being ; (3) to 


greatest accuracy 
“The records obtained by Prof. Thorpe regarding the 
intensity of the light of the corona were sufficient in 
number to suggest that when they are reduced a value will 
be obtained to be placed side by side for purposes of com- 
exons with those previously obtamed in 1870 and 1878 
n this connection it may be remarked that the darkness 
of an echpse must not be taken as a measure of the dim- 
ness of the corona, for, if the totahty be longer, more of 
the brighter portion of the solar atmosphere will be covered 
This was certainly the darkest eclipse seen since eclipse 
expeditions have been in vogue This shows the impart- 
ance of Prof. Thorpe's work, for if successful it will give 
is the luminous intensity per unit of surface of different 
ons of the solar atmosphere, as well as the intensity 
the total light emitted. 
“The preceding sketch of the results obtained has of 
Mecessity been of the most general character Not till all 
ihe observations are published im detail, as they doubtless 
Hl be at no very distant date by the Royal Society, 
not till they have been discussed by those competent 
} discuss them, can a final verdict as to their value be 
len. We have of set purpose dealt only with the con- 
ons which lie on the surface.” 


£ NOTES 
"Tin death of Alessandro Dorna, Director of the Astronomical 
of Turin, took place on August 19 last, at the age 
P sixty-one years. 


sz annual Congress of the Sanitary Institute of Great 
Mésin:commenced on Tuesday'in York, Sir T. Spencer Wells, 


5 


Je President, commenced his inaugural address by expressing 
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the prevention of disease , (4) to the care of the sick ; and, 
lastly, those relating to the disposal of human refuse and re- 
mains As to teaching the public on sanitary matter:, it could 
never be done without elaborate organisation and legislative 
authority. 


One of the tasks undertaken by the authorities of the British 
Museum since printing has taken the place of handwriting in 
the Catalogue 1s the publication of certain umportant sections of 
the Catalogue in separate parts. Thus the entries under 
America, Cicero, Luther, London, and many others have 
already appeared. The last of these 1s one of special scientific 
interest; it 1s a reprint of that part of the Catalogue which is 
classified under the head Academies. The definition of 
academies for the purpose 1s ‘“‘ Learned and Scientific Socie- 
ties,” The entries fill five parts, making a thick folio volume 
of about one thousand pages In the great written Catalogue, 
which 1s well known to all readers, twenty-eight volumes 
were given to this one subyect. The headings have been 
thoroughly revised throughout, and the names of a number 
of societies have been expunged, to be placed under more 
appropnate headings. Thus, agricultural societies, schools, 
political clubs, &c., which had crept into the Catalogue 
by degrees in course of time, have all been omitted. <As 
it 1s, the total number of entries is about 32,000, ‘ Lon’ 
don” is the longest sub-heading; it fills nearly 200 page || 
with about 6500 entries. Pans, St. Petersburg, and Berlin , 
have about 3000 entries each; Vienna and Amsterdam about 
1000, Towns are used for sub-headings, and under theme ate 
arranged alphabetically the names of the societies isuning the 
publications. The old swb-headings of countries have been 
abolished. Formerly the sub-heidicg; would read thusi-—~. 
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* Academies, &c.,—Great Britain and Ireland,—London, Royal 
Society.” The towns are now arranged alphabetically, regardless 
of countries. Only completed series are fully entered ; works in 
progress are, according to the rule of the Museum, catalogued 
with the date of the first volume, and the words ‘‘in progress.” 
The work covers the greater part of the scientific hterature of 
the world ; when the Catalogue of ‘periodical publications” is 
finished, there will Le little relating to science which cannot be 
found under appropriate heads in one or the other. It seems 
Hke looking the gift-horse in the mouth, but we cannot refrain 
from observing that the value of these five volumes would 
be enormously increaced if some approximation to a subject 
index could be added to them. It would be a simple task to 
have headings Chemisiry, Micro xopy, Geology, &c., under which 
were given the names of the towns where societies on these 
aubjects are to be found. The student would then have before 
~him at a glance the names of aff the societies on the globe work- 
ing at any particular subject. Instances will present themselves 
to every student in which the first name of a society, and that 
by which it has to be sought in the Catalogue, does not always 
indicate the sphere of work of the society. The price of the 
Catalogue unbound 1s, 1t should be added, a sovereign. 

Tue small launch Volta, which 1s propelled by the electric 
current, in a method invented by Messrs Stephens and Co, of 
Millwall, left Dover on Monday morning last week on her 
voyage across the Channel. The hull of the Volta 1s 37 feet 
long and nearly 7 feet beam, built:of galvanised steel plates. 
She has a very light appearance in the water Her bow ts about 
2 feet above the water-line, and from this point down towards 
the stern she gradually reduces the depth of her ganwale Her 
deck is nearly or quite on a level with the water. Below the 
deck, which is securely fastened down, are placed the electric 
accumulators, all co1pled together with the coils. They are 
little square boxes about 6 by 12 inches, and are wedgel in 
closely together so as to prevent shifting, and to fill the wnole 
of the space b:low the deck The propelling power consists of 
sixty-one accumulators, and 2 pair of Reckenzaun electromotors, 
also placed beneath the floor, so that the whole of the boat 1s 
available for passenger accommodation The motive-power 1s 
under complete control, and the speed can be regulated to what- 
ever rate is required. The spzed of the launch 1s regulated by 
a main switch, and there are special switches for going astern, 
the whole of the apparatus being easily managed by one man 
The power of the motors may be varied at will fron 4 horse- 
power to 12 horse-power, whilst the screw-propeller, which 1s 
coupled direct to the motor-shaft, makes from 600 to 1009 revo- 
lutions per minute, according to the position of the switch 
handle. The Volta returned to Dover shortly before § o'clock, 
having completed a voyage which is regarded as a great sctentific 
suecess. When the boat arrived at Calais it was found that the 
amount of electricity remaining in the accumulators warranted 
the retura journey being attempted When the voyage was 
completed, the current from the accumulators was still powerful, 
notwithstanding that during the Jast half-hour of the journey the 
launch had been driven at the rate of 14 miles an hour, and 
rushed through the water at sach a rate as nearly to throw it 
over her bow. The total distance traversed was about so miles. 
During the voyage the speed was varied at will by means of the 
switch. The experiment is regarded by all those on board as a 
success far in advance of anything they expected. An incident 
occurred on the passage which illustrates the noiselessness of 
the little vessel. About mid-Channel the pilot observed a psea- 
gull floating asleep on the water. The boat was steered close to 
the bird, which was caught by the neck by one of those on 
board, and brought alive to Dover. 

InTELLIGENCE has been received from Lieut, Schwatka, who 


was sextt to Alaska sn command of an exploring Expedition by | 


the proprietors of the Afaw York 7imes. On the wey to Mows 
St. Elias, which dominates the range to which the same nam 
has been given, the party crossed a river, the existence of whid 
had been hitherto unknown. At 2 distance of eight miles frox 
the mouth it is a mile in width, and its current fows at Hw 
rate of ten miles an hour. This is thought to be the Ineges 
river that enters the Pacific Ocean, and the glacial mud it 

down with it discolours the waters of Icey Bay for some milw 
out to sea, The rnver has been named Jones River, afer 
George Jones, of New York, one of the promoters of the 
pedition, To the east the explores saw a glacier twenty mile 
wide, which extended for fifty miles along the base of the St. 
Ehas Alps. Assuming the Jand beneath it to be fat, th 
thickness of this glacier is about 1020 feet. It was namet 
after Prof, Agassiz. Another glacier, to the westward, wai 
named after Prof. Guyot. After three days’ marching, Lieut 
Schwatka and his party came upon a third glacier, which the 
named in honour of Prof Tyndall From this point the 
resolved to make a final dash as far as they could go into the 
heart of this grand but desolate icy region At the end of twent 
hoars’ labour they came in sight of the south side of the great moun 
tain to which belongs the icy girdle along which they had beer 
travelling. They saw before them glaciers rising, sometime 
perpendicularly, to heights varying from 300 to 3000 feet. The 
Tyndall glacier, comparatively safe so far, was safe no longer 
Enormous crevasses, some as much as 30 feet across, now be 
came frequent, and the bands of ice between them were & 
narrow, that, in places, the explorers appeared to themselves t 
be walking on a bridge hke that of a house roof, with a chasa 
hundreds of feet deep on each side, These and other diffi 
culties, such as are familar to Alpine climbers, had been sur 
mounted until a height of 7200 feet above the level of the se: 
had been attained. As nearly the entre journey was above thr 
snow-level, this ranks among the best climbs on record. Ths 
Lieutenant telegraphs that he hopes, by renewing his attemp: 
upon the mountain on its northern and eastern sides, to mak 
further contributions to geographical science, and perhaps t 
ascend the mountain to a greater height , but the probability ‘ 
that Mount St Eltas will long remain an unscaled peak. Mr 
Seton Karr states that the whole region 1s vastly superior to an; 
other moantainous district with which he is acquainted. On 
incident of the journey was the disc very of three peaks, rangin 
from 8000 feet to 12,000 feet in height, which were severall 
named after President Cleveland, Mr. Secretary Whitney, ‘am 
Capt. Nicholls. 


Last autumn a few science classes were started as a pr 
liminary experiment in rooms belonging to the Royal Victort 
Hall, at the nominal fee of rs on first entrance and tr 64 
per class for the session. The success achieved has encourage! 
the promoters to extend the scheme, and this year it is intende 
to hold classes in mathematics, chemistry, animal physiolog: 
drawing, arithmetic, geometry, electricity, political econom; 
and English literature. Some of these classes will be in con 
nection with South Kensington. Last year they were welcome 
in the most enthusiastic way by the comparatively sma 
number who knew of their existence; no pains were taken 
advertise them, as it seemed likely the numbers would exeee 
the available accommodation, This has now been improvet 
and it is hoped that a ¢ery useful branch has been added to th 
work at the Hall. The entertainments, concerts, and legtar 
which go on in the large hall are in no way interfered wit 
thereby ; in fact the lectures gain by the existence of systemat 
instraction to which they lead up. Those at present announce 
are s October 5, Mr. W. L, Carpenter, on ‘' What may be don 
with a New Lantern” ; October 13, Dr, W. D. Halliberten 
on “ The Germs of Disease" 3 October 19, Prof. Judd, og “ 
Piece of Famice-Stone,” . 
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Te Canadian salmon on view in the Canadian Section of the 
Catania ‘and Indian Exhibition which were hatched out last 
Apell in the bhilding are thriving well. 


©T ee Indien fish lately imported into the Aquarium of the 
Célonial and Indian Exhibition from Calcutta seem thoroughly 
at home in thelr artificial existence. There are two species on 
view, viz., the Sacchobranchus fossiiss, or scorpion fish, and the 
Opkiocephalus striatus, or walking fish. A large consignment 
of German carp has just arrived, together with some Chiaese 
goldfish and specimens of Ssdurzs giants. 


Tue first field-meeting of the County of Middlesex Natural 
History and Science Society was held on Saturday, the 18th 
inst., at Hampstead and Highgate. Between 60 and 70 mem- 
bers assembled at Hampstead Heath Station at 2.30 p.m , and 
were conducted thence by the Rev, F. A Walker, D.D, and 
Mr. Clement Reid, F.G S. Passing along the top of the Vale 
of Health to ‘‘ Jack Straw’s Castle,” the party proceeded along 
the northern side of the Heath and reached ‘‘ The Spaniards ” 
about 4.30. At different points on the route the geology and 
physical features of the district were explained by Mr. Reid. 
At ‘‘ The Spaniards” the party were unexpectedly met by Mr. 
Goodwin, of Highgate, who had obtained the kind permission 
of Lord Mansfield for the members to walk through the Park. 
Mr. Goodwin conducted the microscopical section to the ponds 
where they were nchly rewarded Leaving the Park, the party 
proceeded to Highgate Schools, where they were received 
by Dr. McDonall, the head master, entertained at tea by the 
honorary secretary, Mr. Klein, and they afterwards inspected 
the collections of insects, mostly collected and arranged by Dr. 
Walker At 7 o'clock the members assembled in the theatre 
of the Highgate Institute, where, after some short notes by Mr. 
Lloyd, the honorary secretary of the Institute, on ‘' High- 
gate and Highgate Worthies,” Mr Mattieu Williams read a 
short paper upon ‘‘ Some Pecularities of London Atmosphere,” 
which was followed by a discussion, in which Messrs. W. 
L. Carpenter, RK Hammond, and others took part The Rev 
Dr. Walker then made some interesting remarks on the different 
orders of insects represented in the collections of the Highgate 
Schools, 


Science reports that Captain Dutton, of the United States 
Geological Survey, has recently been engaged in studying Crater 
Lake in Oregon, which he has found to be probably the deepest 
body of fresh water in the country. Boats were transported 
over a hundred miles of mountain road from Ashland, and had 
to be lowered 900 feet to the water. The steepness of the wall 
of the lake was very great. The depths ranged from 853 to 
4996 feet, the average being about 1490 feet. The descent to 
the lake is partly over talus, covered with snow above, and rocky 
broken ledges lower down. 


Tue works for deepening the Seine to a depth of 3 metres 
have been finished. The river can now be navigated by vessels 
ef about topo tons burthen, which are supplied with movable 
spans and chimneys for the bridges. 


t 3’ Wi have received the report of the Otago Acclimatisation 
“[oclety for the past year. The operations of the Suciety have 
“et, almost entirely confined to piscitulture, and apparently 
be #0 for some years owing to the spread of poisoned grain 

the country, and to the increase of the natural enemies of 

He rabbit, which are also the natural enemies of birds. But in 
‘ deciculture much has been done, and much more remains to be 
Mecitcc lauel ete Aa eee Von ee 
¢ New Zealand fishes. An experiment, which has so far 

’ , for the introduction of the Sa/mo salar has been 
ar prem ripe of Loch Leven trout, Salmo jor- 
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texas, and brown trout. Brown trout have been acclimatized 
with such success, that the Society 1s in a position to supply an 
almost unlimited demand for ova, as well as to provide liberally 
for the requirements of New Zealand streams, The late secre- 
tary, Mr. Arthur, had begun the collection of a series of data 
from which he hoped to gain some information respecting the 
sea-fish of New Zealand, and ultimately to arrive at something 
definite in regard to the nature and habits of some of the most 
important of them. The collection and tabulation of these 
returns and the important investigations of Mr. Arthur are being 
continued by Mr. Thomson, It 1s perhaps scarcely necessary to 
add that Sir James Maitland has seconded the efforts of the 
Society in acclimatising Sa/monsde in every pos-ible way. The 
only wonder 1s that :mportant public work of this nature should 
be left wholly to private endeavour. 


A “transportable electric lighthouse” has been lately in- 
vented by M. Beduwe, a builder in Lidge. The idea 1, to 
furnish the light in any place on short notice ; and it is thought 
the apparatus might prove useful in public works, cases of 
accident, gatherings in pubhe places, fées, &c. The con- 
stituent parts are (1) a telescopic system of copper tubes bearing 
the light, (2) a three-cylinder steam-engine to drive either a 
Gramme machine, or a suction and force pump ; (3) a vertical 
boiler on the tubular system; and (4) a reservoir for water. 
The whole is mounted on a four-wheeled carnage. The light is 
raised by hydraulic force. Further details may be found in Ze 
Génse Crusi of September 4. 


Tue first number of a monthly scientific journal made its 
appearance at Rio de Janeiro on July 25 in connection with the 
Philotechnic Institute of that city It bears the title of Revista 
Philotechnica, and takes the place of the recently defunct Resta 
Polytechnica, Its object will be the practical and experimental 
study of the sciences, and of their application especially to the 
development of the arts and industries 1n Brazil. The first 
number contains papers on practical astronomy, by F. Behring ; 
on building materials, by F. de Sa; and on practical chemistry, 
by Ad. Uchéa, chief editor. 


A New York telegram states that several detonations and 
tremors occurred at Summerville between Saturday night and 
Monday night, and three shocks of earthquake, two of which 
were accompanied by detonations, were also felt there early on 
Tuesday morning At Charleston three shocks of earthquake 
occurred on Monday night, one of which, at about daybreak, 
shook the houses to such an extent that many of the occupants 
ran terrified into the strects. One of the shocks was accom- 
panied by detonations. 


THE additions to the Zoological Society's Gardens during the 
past week include a Malbrouck Monkey (Cercopsthecus eyne- 
surus 9) from West Africa, presented by the Rev. H. R. 
Moolenaar , a Black-backed Jackal (Cases mesomelas) from West 
Africa, an Algerian Tortoise (7estudo maurttanica) from North 
Africa, presented by Mr. A. T. Marsh ; two Elegant Gabdias 
(Gahdia elegans) from Madagascar, presented by Mr. Burt. C. 
Muller; two Black Rats (2/us rattes) from Sark, Channel 
Islands, presented by Mr. W. F. Collings; a Bateleur Eagle 
(elotarsus ecaudatus) from Lamoo, East Afmca, presented by 
Dr. W Somerville; a Wild Duck (Anas doschas), European, 
presented by Mr. K. Lawson; 2 Barn Owl (Strix flanenea), 
European, presented by Mrs. E. Holloway; a Common Maz- 
moset (Hagale pacchus), two Black-eared Marmosets (Hasale 
peniciilata) from South-East Brazil, a Common Otter (iain 
vulgaris}, British, two Ariel Toucans (Ramphastos ariel) from 
Branl, deposited ; # Common Crowned Pigeon (Gewrs corenata), 
two Auticulated Doves (Zenaida auriculatah, bred in the 
Gardens. 
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OUR ASTRONOMICAL COLUMN 


PHOTOGRAPHIC DETERMINATIONS OF STELLAR PosrTIONs., 
Dr. B. A. Gould, in a paper presented at the Buffalo meeting 
ion for the Advancement of Science 


of the gigas gprs 
on Angust 90, 1336, gives some interesting particelars with re- 
gard to his phot 1¢ work at Cordova. He states that no 


northern stars were prerenes there ex the Pleiades and 
the P On the Pleiades plates all but one of Bessel’s 
stars are which fall within the limits of the Geld; the 
taissing one of the bps pranig 9%, whilst there are depicted 
om the plates other stars of the magmtudes 10, , and ry, 
Abont seventy southern clusters have been ly photo- 
graphed at Cordova, also more than a hundred double stars, 
t the total number of photographs which Dr. Gould has on 
hand for measurement 15 about 1300, only a few having been 
in which the images are not circular. In addition to 

these classes of objects, special attention was given for many 
to taking frequent 1npressions, at the proper seasons, of 

r stars selected, on account of their proper motions, as 
hkely to manifest appreciable annual All but one of 
these four stars—8 Hydri—have been included in the lists 
observed and discussed by Drs, Gill and Elkin at the Cape. 
Still, at will be a matter of much interest to apply the photo- 
gr" hic method of investigation to the same problem, even 

or mo other purpose than a com of the re- 
sults of the two methods. With regard to the progress 
made in the measurement of the Cordova photographs, Dr 
Gould states that the measurements thus far completed are those 
of the double stars, the four stars with large proper motion, the 
Pleiades, the Preesepe, and the clusters Lacaille 4375 and 
« Crucis. The correspondmg tatrons have been made as 
yet oy for a portion of the Pleiades plates, but it ts expected 
that all these will be completed at a comparatively carly 
date. The results deduced from the Pleiades photographs will 
be looked for with much interest, especially as Dr. Elkin has 
recently executed at Yale College a hehometric triangulation of 
the principal stars of the group, and the comparison of the 

ts will be a severe test of the photographic method for the 
determination of stellar positions. But astronomers expect good 
work from Dr Gould, and they are not hkely to be disap- 
sointed. Dr. Gould’s r 1s published im the Scsentsfic 
American Supplement, No. 556. 

Gorg’s Nova Ortonis.—Rev. T. E. Espin announces 12 
Circular No 9 of the Liverpool Astronomica! Society that, 
abserving on the might of is raeaped 14, he found the Nova 
to have a magnitude of 9°2. The star, he says, appeared very 
red. The smai!l comes / was estimated as of 9°7 magnitude. 

HELIOMETRIC OBSERVATIONS OF THE PLUIADES.— We 
earn from Science, vol, vii. No. 187, that at the recent meeting 
of the Amencan Association Dr Elkin communicated 2 paper 
upon a companson of the places of the Pleiades as determined 

ty the Konigsberg and Yale College heliometers. The results 
nves were isional, but they show unquestioned of 
position with reference to » Tauri since 1860 Most of the 
7 a stars of the group, as shown by Newcomb in his 
*‘ Catalogue of Standard Stars,” go with 9 Tauri, but among 
he smalier stars there are unquestioned departures from this 
sommunity of proper motion. 

Govutn’s *‘ ASTRONOMICAL JOURNAL.”—Our readers will be 
‘lad to learn that there is 2 prospect of the publication of this 
valuable periodical being resumed. The American Association 
at the recent meeting passed 2 unanimous sagt yaloie, Nan 
ating Dr. Gould on the proposed revival of the ¥ , wad 
sxpresaing its best wishes for his success. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 SEPTEMBER 26—OCTOBER 2 


"TOR the reckoning of time the civil day, commencing at 
F vohar- soley aaa i , counting the hours on to 24, 


here 
At Greenwich on Sepieaher 26 
rises, Sh. s;souths, sah. 53m. 17°48. 5 17h. 
"est oe beriden, 1°19 8.1 Sidereal Tle Senet 
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Planet Riess Souths Sets = Bak. on elisa 
h mm. b. i. kh. m. e e Pa 7 

Mercury eee 5 432 aoe ef 49 soe 17 56 oes © aN, 
Venus... «. 412 w«. 1050 .. 1728 1. 844M. 
Mars eee gee 10 45 Bee 15 3 yyy z 3aI eae 19 33. 


[upiter... » 649 .. 1230 .. ra .. 4 S,. 
see pes 23 * eon 7 Ae ae § t4 oat. 4 aG 2. 
* Indicates chat the nsing is that of the preceding evening. \ 


oY 


-. Venus in conjuaction with and o° 34’ nevt 
of the Moon. 


28 .. 3 peroury in superior conjunction with th 
un. 
Variable Stars 
Star RA Decl. 
h m eu h. m. 
Algol 3 08. 4031 N. . Sept.29, 3 43 % 
Oct. 2, O 3 w 
A Tauri ; 3544 I230N,... ,, 2, § 160 
¢ Gemmorum 6 574..20 44N. .29, 2485 
TGeminorum ... 7425 24 IN... Oct. 1, A 
8 Libre 14 54°99 .. 8 45S. . Sept. 28, & 45 m 
U Corone ... 15 136. 32 4N. » 28,23 27 m 
U Ophiuchi . 17 10°8 r30N.. ,, 28, I 20 m 
ae 5 is ar 28 pA 
Ps ttara 17 $7 - 39 35 Ss. rT) » 9 O 
U Sagittarnt 18 252 .19 128. ... , 28, 6 om 
Oct. 1, 6 off 
R Lyre i 18 §1*9) = 43. 48. N. . Sept. 28, m 
S Vulpeculese 19 43°7. 27 ON, » 29, im 
& Cephe: 22249 $7 5ON Oct. 2, we 
Ad signifies maximum ; a minimum 
Meteor Showers 


The Aurigids, R.A 85°, Decl so” N , the Aguarids, R.A 
33°, Decl. 2° S,, and meteors from the following radiants hav 
been obse-ved at this time :—From Musca, R A 46°, Decl. 36° 
N.; nears Aunge, R A 7o°, Decl. 32’ N. ; and near a Cephei 
R.A. 315°, Decl 62° N. 


Stars with Remarkable Spectra 


Name of Star R A. 18860 Decl 18860 Type of 

hm 8 P ; spectrun 
T Anetis . 2 4l 57 "7 19N., Ill 
D.M. + 8° 443 2 47 38 gziN. III. 
p Anietis 2 49 23 17 521 N, HI. 
a Ceti $s 2 56 18 3 38 5 N. Ir. 
p Persei 25750 . 38 239N 1495 
D.M. + §7° 702 3 240 $7 282N IV. 
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THE BRITISH ASSOCIA TION 


SECTION G 
MECHANICAL SCIENCE 


OpPRgNING ADDRESS BY SIR JAMES N. Doucrass, M.Inst.C. E. 
PRESIDENT OF THF SECTION 


. . . L propose to address you on a subject with which | hav 
been practically connected for nearly half a century, that is, th 
development of lighthouses, light-vessels, buoys, and beacons. 
together with their mechanical and optical @p ratus. . . 

ring the last sar ral Het very considerable increase has o 
curred in the number of lig" thouses and light- vessels on the 
coasts of the world, which have been required to meet the rapi 
of commerce. Only during the last twenty-five 
can accurate statistical information be obtained, and it is 
that in the year 1860 the total namber of coast lights th 
the world not exceed 1800, whereas the present sumber * 
sot much less than a ; 
se'lights during the lase Aly pests; very, gre tniprovensan® 
coast lights the last fifty years, very great imp 
have been effected from time to time in their . Th itn” 
Stmeaton’s lighthouse ah ede tae Seto ileminated By 2 
tallow candles, Ib, The iatensity of the 





of tallow was about 3 4 Ibs. per hour; therefore, the 
mete ot pet hont, a the carrent price of tallow candles, 


would be about 15. 6f#., sufficient to provide a mineral oil hght, 

focas modern optical apparatus, to produce for the 
a hr erpr gles a beam of aboat 2400 times the above- 
mentioned intensity. 

tabeducion of catoptric apparatus for lighthouse illu- 
mination appears to have first made at Liverpool, about 
lad Magy was the suggestion of William Hutchinson, a master 
the 


rt 


er of that port, The ivention by Argand, in 1782, of 
rical wick lamp, provided a more efficient focal lumin- 
ery them the flat wick lam prencany employed, and was soon 
oy adopted, for both fixed and revolving lights In 1825 
French lighthouse authorities effected another very important 

improvement im lighthouse :llumunation by the introduction of 
dioptric system of Fresnel in conjunction with the improve- 
of and Fresnel on the d lamp, by the addi- 
a second, third, and fourth concentric wick 

Coal and wood fires, followed by tallow candles and oil, have 
been referred to as the early lighthouse iluminants In 1827 
coal gas was introduced at the Troon Lighthouse, Ayrshire, and 
in 1447 at the Hartlepool Lighthouse, Durham, the latter for the 
first time in combination with a first-order Fresnel apparatus 
slow progress made with coal gas in lighthouses, except for 
small harbour ights, where the gas could be obtained in their 
vicinity, was chiefly due to the great cost incurred in the manu- 
facture of so small a quantity as that required and at an isolated 
station. In 1839 experiments were made at the Orford Low 
Lighthouse, Suffolk, with the Bude light of the late Mr Golds- 
worthy Gurney This light was produced by throwing oxygen 
gas into the middie of a flame derived from the combustion of 
fatty oils. The flame was of the dimensions of that of the 
Fresnel four-wick concentric burner. An increased intensity over 
that of the flame of the large oi] burner was obtained, but it was 
not found to be sufficient to yusufy the increased cost incurred, 
In 1857 a trial was made by the Trinity House, at Blackwall, 
under the advice of Faraday, with one of Holmes’s direct cur- 
rent magneto electric machines for producing the electric arc 
light for a gnwe luminary, and the experiment was found to 
be so full of promise for the future that a practical trial was 
made during the following year 

At the South Foreland High Lighthouse, on December 8, 
1858, the first important application of the electric arc hight, as 
a rival to oil and gas for coast lighting, was made with a pair of 
Holmes’s machines, and thus were steel magnets made to serve 
not only, as in the mariner’s compass, to guide him on his path, 
but alsa to warn him of danger In 1859 the experimental trials 
atthe South Foreland were discontinued, but they were suffi- 
ciently encouraging to lead to the permanent installation of the 
electric hght at Dungeness Lighthouse in 1862 In 1863 the 
electric arc light was adopted by the French hghthouse authonties 
at Cape La Héve. 

To 1871, after practical trials with a new alternating current 
machine of Holmes, two of such machines were supplied to a 


le 


F 


new lighthouse on Souter Point, coast of Durham, and in the 
follo ear the electnc arc hght, with these machines, was 
established tn both the High and Low Lighthouses at the South 


Foreland, where it still shines successfully. The early experience 

with the electric hght at Dungeness was far from encouraging. 

Frequent extinctions of the light occurred from various causes 

connected with the machinery and apparatus, and the oil hght 

had, at such times, to be substituted. As no advantage can 

counterbalance the want of certainty in signals for the guidance 

of the marmer, no further step in the development of the electric 

was taken by the Trinity House until the latter part of 

i when favourable rts were received from the French 

ouse authorities of the workingof the Alliance Company’s 

at the two lighthouses of Cape La Héve. Complaints 

also received from mariners, in the locality of Dungeness, 

the darzling effect.on the eyes when nayigating, as they are there 

uemtly required to do, close inshore, being prevented from 

judging their distance from this low and rous point. 

, m2 1874, the electric hight was removed from Dunge- 

pes, and a powerful oil hght substituted. In 1877 the electric 

are light was installed at the Lizard Lighthouses on the south 

aerate 
ight, 

ower, on the Iule of ey, Firth of Forth. I have 

the Gxst machines of Holmes at the South Fore- 

provided by him for 
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Dungeness being alsoof the sametype The French lighthouse 
authorities, however, adopted for their lighthouses ut Cape Le 
Héve the ‘‘ Alliance” alternating current magne 
machines, and, in consequence of the less wear and tear of these 
machines with greater reliability through their having no cogzt- 
mutator, Holmes was required to supply alternating current 
machines for Souter Point and the South Foreland. Those 
machines have been running at these stations fourteen and 
fifteen years respectively. They have during this period requined 
only a very trifling amount of repair, and are still in excellent 
order, but the time must soon arnve for replacing them 
more powerful machines. 

In 1876 a series of trials was made by the Trinity House at 
the South Foreland, with various dynamo-electnic machines, for 
the purpose of ascertaiming the then most suitable machine for 
adoption at the Lizard. The results were decidedly in favour of 
the Siemens direct current machine, and machines of this type 
were accordingly installed at the Lizard Station m 1878: 
consequence of irregularities in their working, and because, at 
the time, Baron de Méritens, of Paris, had perfected a very 
powerful alternating current machine, tt was resolved to send one 
of the latter machines to the Lizard for tral, where it has worked 
most satisfactorily for several years. The experience gamed at 
the Lizard suggested that, for the St. Catherme’s Station, where 
1t had been resolved to adopt the electric arc light, the De 
Menitens machines should be employed, and they were accord- 
ingly ordered , but, as arrangements were then being made for 
experiments at the South Foreland for testing the relative merits 
of electricity, gas, and oil as hghthouse illumimants, it was 
determined that these machines should first be sent there for the 
experiments, In 1862 « practical tnal was made by the Tnnity 
House at the South Foreland of the Drummond or lime bght, 
but the results were not so satsfactory, after experience with the 
electric arc hight, as to encourage its adoption. In the mean- 
time the successful development of the electric arc hght for 
lighthouse uUlumination very soon acted as a keen stimulus to 
inventors of burners for producing gas and oi] luminanes for the 
purpose ; m 1865 the attention of lighthouse authorities wae 
directed to the gas system of Mr. John R Wigham, of Dublin, 
which system was tried in that year by the Commussioners of Irish 
Lights at the Howth Bailey Lighthouse, near Dublin, and m 
1878 he introduced at the Galley Head Lighthouse, county Cork, 
his system of superposed gas burners. At this lighthouse four 
of his large gas burners and four tiers of first-order annular Jenses, 
eight in each tier, were adopted By successive lowering and 
raising of the gas flame at the focus of each tier of lenses, he had 
preveasly produced the first group flashing distinction. This 
ight shows, at periods of one minute, from ordinary annular 
lenses, instead of the usual long flash, a group of short flashes, 
varying m number between six and seven The uncertainty, 
however, in the number of flashes contained in cach group is 
found to be an objection to the optical arrangement here 
adopted. Jn the meantime the attention of the Tmnity House, 
the Commissioners of Northern Lights, and the French light- 
house authormties was being directed to the question of substa- 
tuting mineral oil for colza as a lighthouse illunmnant. 
1861 experiments were made by the Trinity House for the 
purpose of determimung the efficiency and economy of mineral 
ous in relation to coiza for hghthouse :lumimatien ; bat, o 
to the imperfectly-refined oil then obtainable and sts 
pnce, the results were not found to be quite so satisfactory as 
to justify a change from colea oil, at that tame generally used. 
In 1869 the price of mineral oul, of good tluminating 
and safe flashing-point, having been reduced to about one- 
the price of colza, the Tnity House determined to make & 
further series of experiments, when it was ascertained that, with 
a few simple modifications, the existing burners were 
very efficient for the , and a change from colza to 
romeral cil was commenced. It was found, d theese ea- 
makeing that the smproved combustion effected in the cola 
urners, tn their adaptation for consuming mineral 
the effect of wares | their mean efficiency, when bu 
colza, 45] per cent. further advance was made during 
experments by mcreasimg the number of wicks of the first 
burner from r to six, more than doubling the intensty 
the light, while effecting an improved compactness of 
luminary per unit of focal area of 7o per cent. 

With coal fires no-distinctive characters were heyoad 
the costly ones of double or trzple lighthouses. There are at 
present not less than 86 distinctive characters in tse throughout 
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end fight-vessets of the world; and, as their 

naavbers increase, 20 does the necessity for giving 4 more clearly 
of vont, This japortent ra of afford ae h light 
: i question to eac t 

ee Cee individuality is receivinz t attention. of 
light anthorities at home and abroad, and it is hoped that 
april uniformity aad oonsequent benefit to the mariner will 


Danng the old days of sailing-vessels, when the duration of 
voyages wa’ so uncertain, sound-signals, as aids to the mariner, 
were but little demanded. The seaman on approaching the 
coast in fog trusted entirely to his lead, and, when he found 
Circumstances favourable for doing so, he anchored his vessel 
until the atmosphere cleared But, since the xpplication of 
steam to navigation, with keener competition in trade, these 
conditions have been entirely changed The modern steam 
weesel is expected to keep tame with nearly the same de of 
precision as a railway train, and it 1s evident that, even with the 
utmost care and attention on the Lok of her commander, this 
requirement cannot posstbly be fulfilled, and collisions and 
strandings must occur, unless efficient sound-signals for fog be 
carried by each vessel, and p »werful signal; of this class be pro- 
vided at lizhthouse and hight vessel stations. 

These circumstances have led to a ra nd development of fog- 
signals, both ashore and afloat, there being now about 700 of 
these signals, of various descriptions, on the coasts of the world. 
We therefore find, as might have been naturally expected, that 
coast fog signals have been made, by lighthouse authorities, the 
subject of careful experiment and scientific research; but, un- 
fortunately, the practical results thus far have not been so satis- 
factory as could b: desired, owing (1) to the very short range of 
the most powerful of these signals under occasional unfavourable 
conditions of the atmosphere dunng fog , and (2) to the present 
want of a reliable test for enabling the mariner to determine at 
any time how far the atmospheric conditions are against hin in 
lstening for the anxiously expected siznal In 1854 some 
experiments on different means of producing sounds for coast 
fog-signals were made by the engineers of the French hght- 
house department, and in 1861-62 MM. Le Gros and S:tnt- 
Ange Allard, of the Corps des Ponts et Chausées, conducted a 


methods of striking them. 


of experiments upon the sound of bells and the various | 
| the fitte t of al 






and descriptions of gunpowder, Tha 
¢ {t) fine grain, (2) 1 (3 
grain, and (4) pebble. The rewult qiac the 
exactly in the order above stated; the fine 
idly buming powder, gave indisputably the 
while the re of the slowly- pebble eter 
the weakest of them all. Experiments were als> made with 
object of ascertaining the relative value of the sound produvel 
by the explosion of varying quantities of gun-cotton, 
again the greater value of increased rapidity of comustion in 
producing sound was clearly demonstrated. It was found ‘that 
hanes of gun-cotton yielded reports louder at all than 
equal charges of gunpowder, and further experiments proved 
that the explosion of half a pound of gun-cotton gave a resnit 
at least equal to that produced by 3 Ib. of the best gunpowder. 
These results led the Trinity House to adopt this explosive as 
fog-signal for isolated stations on rocks or shoals where pre- 
viously, from want of space, nothing better than a bell could 
be applied. It 1s also applied with success to light-vessels. 
But, wherever the Siren can be installed, it is found to be the 
most efficient fog signal yet known, chiefly in consequensa of 
the prolongation that can be given to its blasts, and the eas 
with which it can be apphed, with any amount of motre- 
available, to the production of any desired combinatton 
and low notes for distinctions corresponding with those of w 
and red, or short and long, flashes of light, ani thus affordia 
the required individuality of each station, The expsrience, 
however, with the most powerful fog-signal is not at present to 
be considered altogether satisfactory. ith Siren blasts absorb- 
ing about 150 H P,, or nearly eign ae foot-pounds, per minute 
during the time they are sound ng. the signal 1s occasionally pol 
heard, under some conditions of fog and wind, beyond 1 mile 
while at other times it 1s distinctly heard above 10 miles. 
In 1881 it was considered by the lighthouse authorities of this 
country that the time had arrived when it was ab-olutely neces. 
sary that an exhaustive series of experimental trials should b 
mide, on a practical scale, for the exact determination of the 
relative ments (both as regards efficiency and economy) of the 
three lighthouse iluminants, electricity, gas, antl mineral ol 
which, by the pee of natural selection, may be regarded a 
those at present known to science After man: 
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In 1863-64 a Committee of the Elder Brethren of the Trinity | unforeseen difficulties had been overcome, this question o 


House made some experiments at Dungeness upon various fo,- 


aignals, os) 


the view of inducing him to institute a series of experiments 
a fog-signals. The memorial, after briefly setting forth a 
statement of the nature and importance of the subject, descrined 
what was then known respecting it, and several suggestions 
were made as to the nature of the experments recommended. 
‘The proposal does not appear to have been favourably enter- 
tamed by the authoritie. to whom it was referred, and the 
ents were not carried out. 
fa 1864 a series of experiments was undertaken by a Com- 
mission inted by the Lighthouse Board of the United 
States, to Agtectiing the relative powers of vanous fog-signals 
which were brought to the notice of the Board 
In 1872 a Committee of the Trinity House visited the United 
States and Canada, with the object of ascertaining the actual 
efficiency of various fog-signals then in operation on the North 
American c>vtinent, about which very favourable reports had 
reached this country. Among other instruments, they witnessed 
the ‘ormance of a Siren apparatus, patented by Messrs. A. 
and F. Brown, of New York. One of these instruments wai, 
ein 1873, very kindly sent to the Trimty House by the United 
States authorities, and tested with other instraments in the ex- 
perimental tnals at the South Foreland in 1873-74. This in- 
vestigation was carried out at the South Foreland by the Trinity 
House, with the object of obtaining some defitite knowledge as 
to the relative merits of different sound-producing instruments, 
and also of ascertaining how the propagation of sound was 
affected by meteorological phenomena. These experments 
were extended over a lengthened period, in all conditions of 
weather; and the well-known scientific and practical resalts 
obtained, together with the ascertained relative merits of sound- 
instruments for the service of the mariner, are of the 
acientific interest ani practical importance. 
in ion at the South Foreland was followed up by 
the Trinity House by further experiments, ia which they were 
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| home and abroad. 


universal importance was, in July 1883, referred by the Boan 


une 1863 a Committee of the British Association | of Trade to the Trinity House, who accepted the responsibilit, 
the then President of the Board of Trade, with | of carrying out the investigation. 


A Committee was formed of members of the Corporatior 
who secured the friendly co operation of the Scotch and Irist 
Lighthouse Boards, and many distinguished scientific men 8 
I had the honour of acting, in my officia 
capacity as Engineer in-Chief to the Trinity House, in makin 
the arrangements for exhibiting the expenmental lights, and * 
reporting to the Board from time to time, as in all other matter 
referred to me professionally. 

These investigations were carried out in full view of all wh 
were in any way interested in the subject. The whole arrange 
ments were open to public inspection, and, in their desire t 
arnve at a wise and just decision on so important a question, t’ 
Trinity House Committee courted the fullest inquiry. 
members of scientific Societies, especially those connected wit 
engineering, were invited, and visited the station. The Frenc 
lighthouse authorities, who rendered much kind assistance © 
beasning observations, sent their represeutatives to view ¢ 
arrangements, and officers from the lighthouse services of G. 
many, Denmark, Norway and Sweden, Kusmea, Italy, 
Brazil, the United States, and Canada visited the station at 
witnessed the experiments. 

In order to obtatn, with uniformity and method, a consent 
of comparative eye-measurements—in addition to the meneur 
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ments of the Committeg and their officers at thelr different static 
ashore and afloat, to those of the men at nine statics 
between eas and the North Foreland, and to the m6 
precise fic measurements of the pecial obser 
tion-books were prepared, and widely ted to sbhippi 
associations and port authorities, with a view to their securt 
the co-operation of masters cy tes ii and others nevigi 
fo eeath Foctaad Station 1s especial for 

y, because of feckits 


house experiments 
for observations on land and sex, The land in 





aan: few trees, and affords facilities for 
Sargon ofan of, Setnoen 3 nd 3 mes ter 
‘ ided with surpins steam er for experi- 

“Gomchsnes for elect lights, and it is easily accessible 


Theres yough timber towers of sufficient strength to withstand, 
yithout tremor, the effects of heavy geles were erected at the 
wer of: the High Lighthouse, rgo feet apart. These towers 
were marked in large letters, A, B, and C. A tower was 
devoted to electricity, B to the gas system of Mr. Wigham, and 

gas or Gah lainpelns might be proposed to, and sp- 
woved by, the Committee for during the experiments. 
antern of the usual first-order dimensions, but with an sdd- 
jonal height in the glazing for the passage of beams from super- 
rosed optical apparatus of the first order, was provided for each 
. . The optical apparatus mn each lantern was, in the outset, 
special in relation to the illuminant to be used for producin 
ixed and flashing lights. For the electric are light, opti 
atus of the second order of Fresnel was adopted, the 
paratus having a focal distance of joomm. The dimensions 
of this apparatus are greater than optically required for the 
argest electric arc light yet tned for hghthouse illumination, but 
she internal capacity is found to be only just sufficient for the 
erfect ulation of the hght by a light-keeper of possibly 
‘obust build. For the large gas and oil dames in the A and C 
anterns the apparatus adopted was of the usual first-order size, 

aving a focal distance of 920 mm 

The lanterns were partially glazed on opposite sides, north 
and south, the southern arc being chiefly for observation from 
he sea. To the northward the land 1s better adapted for obser- 
rations on shore, and here three observing-huts were erected 
at the respective distances of 2144, 6200, and 12,973 feet ; each 
aut was provided with accommodation for two watchers, and a 
shamber fitted with a large plate-glass window 1n the direction 
of the experimental lights, and special apparatus for their 
Shotowetric measurement, The third hut proved to be practic- 
ally of but Inttle value for photometry, the distance being too 
reat, it, however, afforded an accurately known distance for 
sye-measarements, and a barrack and starting-point for watchers 
mdeavouring to determine the vanishing distance of each hight 
durmg hazy weather. In this they were further assisted by white 
sainted posts, placed throughout the whole track to the expert- 
mental lighthouses, at distances of 100 feet apart, the distance 
of each post from the lights being plainly marked on it m black 
igures. For the more exact examination and measurements of 
-he intensity of each luminary and that of the beam from each 
»ptical apparatus, a photometric gallery was erected in a con- 
‘enient position, 380 feet long by 8 feet wide, and provided 
with all the necessary appliances. 

Dunng a period of over twelve months the experimental lights 
were exhibited, and watched by numerous observers, trained and 
untrained, scientific and practical. During that period a vast 
amount of valuable evidence was collected, by the aid of which 
he Committee were subsequently enabled to state their con- 
2lusions with definiteness. During these investigations intensities 
were shown 1n @ single oil and gas luminary about three times 
rreater than the electric arc luminary first adopted at Dungeness 
in 1861, while, with a single electric arc luminary, there was 
shown a practically available focal intensity about fifteen times 
jreater than that of the Dungeness Jummary, and the highest yet 
shown to be practically available for the service of the mariner 

With gas and vil the highest intensity of a single luminary and 
optical apparatus was tripled by the use of three superposed 
uminaries and optical apparatus, and although optical arrange- 
ments were made for triple electric luminaries, and experiments 
were carried out with these at comparatively low intensities, 1 
was soon fou.d that all the electromotive force available at the 
staien could be conveniently applied with efficiency and per 
manency in one compact focal luminary, and tts optical apparatus 
Uhis fact demonstrated that the electric arc has the most import- 
ant requisites of a lighthouse luminary ; viz. maximum intensity 
and minimum focal dimensions, and in all states of the atmo- 
wphere, from clear weather to thick (og an incontestable superior- 
ity over the utmost accumulative efforts of its rivals—gas and 
oul. It was therefore considered to be unnecessary to incur addi- 
tonal cost for exhibiting the electric arc light, under the same 
conditions of accumulative powers as its rivals, for showing a 
Paximam intensity. With the best gas and o1 Juminanes it 
that, where gas of the ordinary commercial quality is 
4, there is no appreciable difference, either in the mtens- 
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only is required, this difference was found to effect no appre- 
calls gain in penetrative power, therefore the question of merit 
between these illummnants was found to resolve itself into 
one of economy only, and in this respect mineral oil at the 
present market prices was found to have a considerable ad- 


vantage. 

The relative penetrability per unit of light of the best gas aad 
oil flames in haze and fog is so nearly identical that the question 
1s of no practical importance 1 lighthouse illamination But, with 
regard to the relative atmospheric absorption of these lights anc 
the electric arc light in certain impaired conditions of the atmo- 
sphere, the electric arc light 1s to compare somewhat 
unfavourably The general result of the photometric mea- 
surements of the three illuminants showed (1) that the oil ant 
gas lights, when shown through similar lenses, were equ 
affected by atmospheric variation ; (2) that the electric light is 
absorbed more largely by haze and fog than either the oil oc the 
gas hight , and (3) that all three are nearly equally affected by 
rain, Expenments made in the photometne gallery at the 
Foreland with the electric arc light have shown that the loss 
by atmospheric absorption is no means so great as Whe 
previously supposed. It would have been most interesting and 
instructive to have obtained data for exactly determining the 
relative coefficients of atmospheric absorption of the electric arc, 
gas, and oul lumimanies, but the necessary observations and 
measurements for effecting this would have proiosgct the time 
too much, and added too much to the cost of the investigation, 
especially when it 1s remembered that with the electric arc light 
there 1s for coast illumination such an enormous preponderance 
of initial mtensity at disposal that a small percentage af pene- 
trating efficiency 1s of no practical importance. 

In 1836 Faraday showed by actual eaperiment that the pene- 
trating power of a light in atmosphere smpaired by such obstruc- 
tion as OB: must, &c , 1s but very slightly a arta by a very 
considerable mcrease mm the intensity, and M Allard, late 
Engmeer-in-Chief to the French Lighthouse Board, has more 
recently shown after long experimental and practical research, 
that, in an atmosphere of average trans cy, a beam of light 

ual to 6250 becs (Carcel) would penetrate 53 kilometres, yet 
when augmented to twenty times that intensity, or 125,000 becs 
(Carcel), it would only penetrate 75-40 kilometres ; showing that, 
in the average condition of atmospheric transparency, 2000 per 
cent. of increased intensity only gives 42 per cent. longer 

The South Foreland experiments have demonstrated that, 
while with both gas and o1! an ordinary mtensity of light can be 
adopted for clear weather sufficient to reach the sea honzon with 
efficiency for the mariner, a maximum hight can be shown with 
impaired atmosphere fifteen to twenty times this intensity, and 
that in these respects both ilummants are practically on an 
equality. This maximum light of gas aod oil 1s considered by 
the Committee to be sufficient for all the ordinary purposes of 
navigation, and, for this, mineral oil 1s the most economical 
illuminant ; but for some s cases, where the utmost inten- 
sity and penetration are demanded, these results can only be 
attamed by electricity, and by this agent an intensity more than 
ten times that of the maximum of either oil or gas is found to be 
practically available. 

‘With regard to the gas and oil lights, the report of the Com- 
mittee states that ‘It appears from the direct eyé-o 
made at distances varying from 3 to 27 miles in clear weather, 
that through annular lenses, hght for hght, there is practically 
no difference. Both reach the horizon with equal effect. In 
weet moe a the records igi genie d the same 
relation. In actu » again, the is indicate a general 
scm of the ne Both are lost at the same time, both 
are picked up together ; and although here and there a very slight 
superiority 1s attributed to the gas, this su ty is of no 
whatever for the purposes of the mariner.” A point referred to 
in favour of gas is the well-known one of greater handmess ‘and 
ease of manipulation than ofl, which is of importance for small 
beacon lights, where a constant attendant is not ded 5 ‘bit 


this does not apply to a coast light, where a hight 


always required to be on the watch in the lantern from sustiet to 
sunrise. With oil the advantage, in addition to — 
lies in the simplicity of its application to a coast hghthouse § 
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any part of the world, however limited the space the light- 
house uw necessanly required to occupy. The final conclusion of 
the Committee on the relative merits of electricity, gas, and oil 
as lighthouse illuminants is given in the following words :— 
**That, for ordimary necessities of lighthouse nation 
mineral oil is the most sutable and economical illuminant, and 
that for salient important landfalls, and places where 
a very powerful hght is required, electricity offers the greatest 
advantages. 

In conclusion 1t may safely be asserted, now that the relative 
ments of electncity, gas, and oil have been accurately deter- 
mined, that these mvestigations of the Trimity House Committee 
wil, for many years to come, furnish to the lighthouse authori- 
ties of all manitume nations of the world, and their engineers, 
very valuable data which cannot fail to assist very largely in the 
development of hghthouse illummation, and thus tend very 
materially to present aids to navigation, and to a consequent 
reduction in the loss of life and property at sea. 


ed 


REPORTS 


Thord Report of the Committee, consisting of Prof Balfour 
Stewart (Secretary), Mr. $. Knox Laughton, Mr. G F. 
Symons, Mr. R H Scott, and Mr. Foknstome Stoney, 
appornted for the Purpose of co-operating with Mr. E. Ff Lowe 
tm Ais Project of establishing on a Permanent and Scientific Basis 
@ Mteorologscal Observatory near Chepstow —In answer to a 
letter written by Prof. Ralfour Stewart, pointing out certain 
conditions mdispensable to the success of the project, Mr. 
Lowe writes .—‘ The (local) Committee think that they see 
their way to getting two or three thousand pounds if the 
scheme were started. Since you were with me I have pur- 
chaved nearly 150 acres of land in front of the observatory, 
and nothmg could come between it and the channel as near 
a3 14 to 2 miles. A new road 1s to be made to the Severn 
Tunnel Station, and I hear that the telegraph or telephone 1s 
hkely to be carried up this road If your Committee think well 
to recommend the observatory scheme, action would be at once 
taken, and we have reason to believe that the Bristol Docks 
would help us with 100/ a year I should much lhe to see 
such an observatory m working order whilst I hive, but my time 
is gettmg short. There 1s a growing interest round here about 
the observatory, and constant mquiries are made as to the proba- 
bikties of success.” The Committee express their sympathy 
with Mr, Lowe and his fmends under the unfortunate circum- 
stances that have tended to retard local action The Committee 
see such evidence of local interest in the undertaking that they 
desire to have an early opportunity of co-operating with the 
local Committee. They therefore ask for their re-appointment, 
and request that the umexpended sum of 25/ and an additional 
sum of the same amount—in all So/.——be placed at their disposal 
for the purpo e. 

A Report of the Committee consisting of Profs. Tilden and 
Ramsay and Dr. Nucl (Secretary), appointed fur the Purpose 
of Investigating the Sulyject of Vapour-Pressures and Nefractrve 

indices of Salt Solutions, was read by Dr. Nicol. —The report deals 
with the general conclusions arrived at from recent experiments on 
va -pressures, rates of expansion, refractive indices, and 
saturation of salt solutions. e¢ ents on the vapour- 
ehh of salt solutions completely disprove the statement of 

tillner, that the diminution of vapour-pressure is directly 

rtional to the percentage of salt present ; m some cases 

has been observed that the restraining effect of each molecule 

increased with the concentration, whilst with other salts it de- 

creased on the addition of salt even in dilute solutions. Such 

results can, however, be readily explained by the theory of solu- 
tron proposed by Nicol in the PAdosophical Magazine, 1883. 


The Report of the Comaitttee consisting of Profs. Ramsay, 
Tilden, W. £. Goodwm (Secretary) and D. H. Marshall, ap- 
doanted for the Purposs o, seo ead Certain Phystial Constants 
of Solutions, was read by Prof. say.——This report contained 
ap account of an investigation conducted by Profs Goodwin 
and Marshall of the Queen’s Univerity, Kingston, Ontario, the 

of which was the determination of the condition of equili- 
assamed by molecular weights of two salts placed in 
small vessels and inc! with a weighed quantity of 

water. Tha process by which the water is so attracted to the 
alts w <style? ‘‘invaporation” by Graham, ‘The « tte axes 7i- 
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mented wilh were the chlorides of potassium, li ‘ 
sodium, When sodium and potassium chlorides acy pes: 
different quantities of wate, it was found that sodiuay chloride. 
pri ehe qpttcor bkemltagad e-em er 
ties of water, 


that, = small pean a ; 
invaporates nearly ves the ium chloride 
with i ae of cael 


dry. When this is compared 
assumed by equivalents of caustic soda, caustic potash, 
sulphuric acid in solution together, it seems that the force in the 
first case is different in character from that acting in the sesqnd. 
Similar experiments made with sodium and lithium chlorides, 
and varying the relative quantities of water, showed that with 
small relative quantities of water the lithium chloride attracted 
the whole, but with larger quantities the sodium chloride attracts 
part, showing that in this case there is a Jimit to the quantity of 
water which the lithium chloride can hold against the attraction 
of sodium chlonde. When the relative quantity of water ~ 
small, it 15 not divided between the two salts in the ratio of their 
attraction for water ; but this may be the case with large relative 
quantities of water The process of mvaporation is in all cases 
very slow, in some cases requiring several months for its com- 
pletion. A further investigation of these phenomena with 
other salts, and a study of the mfluence of temperature is 
promised. 


A Preliminary Report of the Committee consisting of Profs. 
McLeod and Kamsay, unth Mr. W. A. Shenstone ps attend 
appointed for the Further Investigation of the Infinence of the 

tent Descharge of Electricity on Oxygen and other Gases, was 
read by Mr Shenstone.—-A description was given of the appa- 
ratus devised for the storage anid convenient manipulation of 
oxygen, so as to insure its perfect purity The use of a mixture 
in molecular proportions of potassium and sodium chiorates is 
recommended in the preparation of oxygen, inasmuch as the 
breakage of apparatus, when potassium chlorate alone 1s used, 
18 to a great extent done away with 


The Report of the Comensttee consisting of Profs. W. A 
Tilden and H. E. Armstrone, appointed for the Purpose of Ln- 
vestigating Jsomeric Naphthalene Dersvatrves, of which Prof. 
H Armstrong 1s the Secretary, was read by the latter, who 
pomted out that, owing to its constitution, naphthalene lends :t- 
self very easily to the production of isomeric compounds The 
constitution of the disulphonic acids of naphthalene has been 
specially investigated, ,and four isomeric compounds were 
described, as were also several isomenc bromo derivatives 


The Committee consisting of Prof. Sir H E Koscoe, Mr 
Lockyer, i be Dewar, Leveng, Schuster, W. N Hartley, and 
Wolcott Gebbs, Capt Abney, and Dr Marshall Watts, appointed 
Jor the Purpose of Preparing a New Serres of Wave-Lengti 
Tables of the Spectra of the Elements, of which Dr Marshall 
Watts is the Secretary, reported that satisfactory progress had 
been made during the past year with the work allotted to it, and 
that the forthcoming volume of the Proceedings of the Associa- 
be contain additions to the tables of wave-lengths of the 

ssion spectra of the elements and compounds 


Report ofa Committee, consisteng of General J, T. Walker, 
General Sir $. H. Lefroy, Prof Sir Witham Themson, Mr. 
Francis Galton, Mr. Alex. Buchan, Mr, F. Y¥. Buchanan, 
Dr Fokn Misxese, Mr. H W. Bates, and Mr. E. G. 
Ravenstan (Secretary), apponted for the Purpose of taking 
sato Consideration the Combination of the Ordnance and Ad- 
muralty Surveys, and the Production of a Bathy-hypsographical 
Map of the British Isless—(1) The Committee consider that 
the production of a plam outhne map of the British Isles and 
surrounding seas, on a scale of 1: 200,000 (about three miles 
to the inch) would be desirable. Rivers, and such other physical 
features as can be shown 1n outline, to be marked distinctly. 
No hill shading to be introduced Roads, railways, towns, &c., 
to be indicated faintly, and merely for the purpose of identrf; 
localities, Principal heights and depths above and below 
datum level of the Ordnance Survey of Great Britain to de 
inserted, fren ae at intervals of 200 feet, 
subsidiary contours w. are necessary, to give expression 
to the features of the ground. Inci features, such as cliff, 
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extensive data already available in the 
rdnance Survey and the Admiralty. 


Dr. ¥, H. Gladstone 


based 
archives of 


Re, of the Committee, consisting o 
ie of aM Armstrong, Mr. hoo Shaen, Mr Stephen 
, Aliss Lydia Becker, Sir John Lubbock, Bart, Dr. 
BW. Crosshey, Sir Richard Temple, Sir Henry E. Roscoe, 
Mr, Fames Heywood, and Prof. N. Story-Maskelyne, appornted 
for the Purpose of Continusng the ha fh Relating to the 
hing of Science ss Elementary Schools —No steps in ad- 
vance have been taken by any Government Department towards 
the more adequate provision for science-teaching in elementary 
schools the past year. There have been four different 
Vice-Presidents of the Committee of Council on Education 
the last twelve months; and Sir Lyon Playfair only 
came into office after the Code for the year had been settled. 
The annual return of the Education Department for England 
and Wales issued this year, which deals with the period from 
September 1, 1884, to \ugust 31, 1885, shows that the present 
tions tell unfavourably on the prospects of science. The 
following statistics for the last three years show that, while the 
preferential class subject “ Enghsh’’ is taken m an rabies 
number of departments year by year, geography shows an actua 
falling off, and elementary science seems even to be losing the 
little footing it had. Needlework shows a steady increase, as 
it 18 an obligatory subject in girls’ schools, and it is more advan- 
tageous in a financial point of view to take it up as a class 
subject rather than under Article 109 (c), 1n which case it neces- 
sarily displaces geography or science .— 
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Class Subyects 1882-83 1883 84 1884 85 
Depart- Depart- = Depart- 
ments ments ments 
English me si - 18,363 .. 19,080 19,431! 
Geography .. .. » 12,823. 12,775 .. 12,336 
Elementary Science ., 48, st 45 
Hastory 367 -. 382 386 
Needlework oP isae 5,286 5,929 6,499 
18,524 19,137 19,266 
In sl to the scientific specific subjects, the following are 
the number of children individually exammed :— 
Specific Subjects 1882 83 1883-84 1884 8c] 
Children Children Ctuldren 
Algebra ‘ 26,547 24,787 25,347 
Euclid and Mensuration 1,942 2,010 1,269 
Mechanics, A. 2,042 35174 . 35527 
” B.. _ 206... 239 
Aamnal Physiology 22,559 22,857. 20,869 
ete ae ae ee eee 3,280. 2,604 . 2,415 
Principles of Agnculture vw =—sHy 357 1,850. ,g88 
, ry ‘ 1,183 .. 1, I 
*Sound, Light, and Heat 630 ass j nae 
‘Magnetism and Electricity 3643 3.244 2,864 
pDomestic athe in a 19,582 .. 21,458 19,437 
“Extra (Physiography) — 6. 
: 82,965 .. 84,515 79,774 
Ne of Scholars in Standards 
V., VL, VII - 286,355 325,205 .. 352,860 


Et is evident that while the number of scholars in the higher 
has considerably mcreased, the number exam} in 

,apecifie (scsentific) subjects has considerably decreased ; and this 
i has occurred m every subject except mechanics. 
Aigebra and chemistry show rather larger numbers than last 
feat, though not in proportion to the increase of scholars. The 
decrease in the attention paid to these scientific 


“wbpects will be evident from the percentages of children 
gence 
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mind that in many schools the childrasd 
ic 
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h case they count accordingly. ity 
creased mateo ences seems to be paid 
in the training colleges to the preparation of the students im the 
science subyects; thé sunsber of individual students who have 
qualified for teac one or more sciences has risen from 2205 
in 1884 to 2407 in 1885, and 1t is satisfactory to note that the 
increase has been mainly im passes in the first class. The num- 
the several subjects in the two years 


ber of pa) worked 
under review have been as follows :~— 
Number of papers worked 3884 1685 
Pure Mathematics - 82 rar 
Theoretical Mechanics ‘ 21 25 
Sound, Light, and Heat 488 696 
Magnetism and Electricity 693 5st 
Inorganic Chemistry ae 245 269 
3 Gs (practical) . 3166 we 160 
Animal Physiology .. . 416 a pt 
Boney on. 485 ‘ : 
Physiograp ey ie Sina 1030 o» 
Principles of Agriculture .. « 289 aa pe 


The increase has been zoninly in sound, light, and heat, and 
the principles of agriculture ; the falling off has been chiefiy in 
animal physiology, and magnetism and electricity. The Scotch 
Code differs from the English in regard to the teaching of science 
in several points, but the annual retarn does not exhibit a much 
more hopeful state of affairs. The importance of technical in: 
struction 1s making rapid progress in popular estimation, bat 
this subject has not got a real footing as yet in elementary 
schools, owing to the maction of the Government pending a 
definite expression of opimon by the House of Commons, 





SECTION A—MATHEMATICAL AND PHYSICAL Science 


On Stationary Waves in Flowing Water, Part 1., by Sit 
Wilham Thomson.—This subject includes the beautiful wave- 
group produced by a ship propelled uniformly through previously 
still water, but the present communication’ 1s limited to two- 
dimensional motion 

Imagine frictionless water flowing in uniform régime through 
an infinitely long canal with vertical sides; and bottom hori- 
zontal except where modified by transverse ridges or hoilows, 
or slopes between portions of horizontal bottom at different 
levels. Included among such mequahties we may suppose bars 
above the bottom, fixed gel rena between the sides. Let 
these inequalities be all within a finite portion, AB, of the 
length, and let f denote the difference of levels of the bottom 
on the two sides of this portion, positive if the bottom beyond 
A 1s higher than the bottom beyond B. 

Now, let the water pe sire at an infinite, or very great, dis- 
tance beyond A, perpetually flowing towards A with any pre- 
scnbed constant velocity, V, and filling up the canal to 4 
prescribed constant depth, D It 1s required to find the motion 
of the water towards A, through AB, and beyond B as dis- 
turbed by the inequalities between A and B This problem ts 
essentially determinate ; and it has only one solution if we con- 
fine 1t to cases in which the vertical component of the water's 
velocity 18 everywhere small i comparison with vq, the 
velocity acquired by a falling body falling from 2 height equal 
to half the depth. 

In particular cases the water flows away unruffied at 
distances from B. But, in general, the surface 1s raftied= and 
the water flows “' steadsly” between the plane bottom and a 
corragated free surface, as m the well-known appearance of 
water flowing in a muill-lead, or Highland burn, or in the clear 
rivulet on the cast side of Trumpington Street, Cambridge. 
The tran of dim waves which we see in the wake of 
each little irregularity of the bottom would, of course, extend to 
infinity if the stream were unfinitely long, and the water abso-' 


lutely inviscid (frictionless) ; and a single inequality, or group of 
inequalities, in any AB, of the Sadia wou i give rise to 
corrugation in the w of the flow after passing the 
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more and more perpendicular to the sides of the canal, the 

farther we are from the last of the inequalities. Obnervation, 

with a little common-sense of the mathematical kind, slusvies 
T hawe tines found, in a sufficien i 

i "by the dig, wich F hope common Be 

Phosepaieal Be ine for publication in the November number,—-W, 

Saprem 3, i 





that at a two or three wave-lengths from the last 
of the i larities if the breadth of the canal is small in com- 
with the wave-length, or at 


distance of nine or ten 
is in comparison 


the condition of un corrugations 


with straight ridges perpendicular to the sides of the canal, 
would be fairly well wmated to, even though the irregu- 
larity were a e ion or hollow in the middle of the 
stream. But sub of the present communication is 


ras ee at i. limited to Lait pec alii i, and our 
ineq ee ee or ows, perpendicular to the 
sides of the canal. Thus, in our t case, we see that the 
condition of ultimate uniformity of the standing waves in the 
wake of the irregularities is closely approximated to at a 
distance of two or three wave lengths from the last of the 


inequalities. 

A mathematical treatment of the problem thus presented, 
which will appear m the October number of the Pes/osophical 
Magasine, gives, among other results, the following conclu- 


Generally, in every case when V< 4/z{) the upper surface of 
the water mses when the bottom falls, and the water falls when 
the bottom rises. 

On the other hand, when V> “pp, the water surface rises 
convex over every pee of the bottom, and falls concave 
over hollows of the bottom ; and the rise and fall of the water 
are each greater in amount than the rise and fall of the bottom ; 
so that the water 1s deeper over elevations of the bottom, and 18 
shallower over depressions of the bottom. 

ring now to the subject of standing waves (or corruga- 
tions of the surface) of fmctionless water flowing over a hori- 
zontal bottom of a canal with vertical sides, I shall not at pre- 
sent enter on the mathematical analysis by which the effect of a 
given set of mequalities within a limited space, AB, of the 
canal’s length, in producing such corrngation in the water after 
passing such inequalities, can be calculated, provided the slopes 
of the inequalities and of the surface corrugations are everywhere 
very small fractions of a radian I hope before long tu com- 
miumate a paper to the Philosophical Magatne on this subject 
for publication I shall only just now make the following 


(2) Any set of inequalities large or small must in general give 
rise to slationary corrugations large or small, but perfectly sta- 
tionary, however large, short of the limit that would produce 
infinite convex curvature (according to Stokes’s t an obtuse 
angle of 120°) at any transverse line of the water surface 

(2) Bat im particular cases the water flowinz away from the 
mequalities may be perfectly smo th and horizontal. This 1s 
obvious because of the following reasons :-— 

(1.) If water 1s flowing over plane bottom with infinitesimal 
corrugations, an inequality which could produce such corruga- 
tions may be placed on the bottom 6 ai enher to double those 
previously existing corrugations of the surface or to annul them. 

(ii) The wave-length (that 1s to say, the length from crest to 
crest} 2s a determinate function of the mean depth of the water 
and of the ht of the co ons above it, and of the volume 
of water flowing per unit of time, This function 1s determined 
“taphically in Stokes’s theory of finite waves. It 1s independent 
of the ht, and is grven by the well-known formula when 

he height is infinitesrmal 

{iii ) From No ii. it follows that, as it is always possible to 

ish the height of the corrugations by properly adjusted 
obstacles in the bottom, it is always posuble to annul them. 

(3) The fundamental principle in this mode of considering the 
mabject 1s that, whatever disturbance there may be in a perpetu- 

sustained stream, the motion becomes ultimately paged all 
being carried away down stream, because the velocity 
propagation, relatively to the water, of waves of less than 
the critical length, 1s less than the velocity of flow of the water 
relatively to the canal. 

In Part II., to be published in the November namber of the 
Philosophical Magazine, the integral horizontal component of 
fluid pressure on number of ualities in the bottom, or 
yars, will be found from consideration of the work done in 
enerating stationary waves, and the obvious application to the 
work done by wave-making in towing a boat bh a canal 
will be The definitive investigation of the wave- 
effect when the inequalities in the bottom are appa 
to which I have just now will follow ; and 
I to include m Part IT., or at all events in Part ILL to be 
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blished in December, a 


complete investigation, iMustreted by‘ 
wings, of the beantifal pattern of waves produced bys sete. 
propelled uniformly through calm deep water. oo ee 
On a New Form of Current-Wi for the Absolute Deteri 
minstion of the Strength af an ies Curriat, by Profi 
James Blyth. —The object of this is to desoribe a" 
of absolutely determining the strength of an electric current by 
measuring in grammes’ weight the electro-magnetic force be- 
tween two parallel circular circuits, each carrying the same 
current. For convenience of calculation the circles have thé: 
same radius, and are placed with their planes horizontal. Z 
construction of the instrument is as follows :—A delicate chemi. 
cal balance is provided, and the scale-pans replaced by two 
suspended coils of wire. Each of these is made of a single turn 
of insulated copper wire (No 16 about) fixed in a groove roung 
the edge of an annular disk of glass or brass of suitable diame- 
ter. The disk is made as thin and Ight as possible consistently 
with perfect rigidity. By means of two vertical pillars of brass 
this annulus is attached to a rigid cross-bar of dry wood or val- 
canite, in the middle of which 1s placed a hook for nopenlG 
the whole from one end of the balance-beam On each side 
the hook, and equally distant from it, two slender rods of brass 
are screwed in in the wooden bar, which supp ort two small plati- 
num cups for holding mercury or dilute acid The position of 
these cups is so adjusted that, when the whole hangs freely, the 
cups are in line with the terminal knife-edge of the balance- 
beam, and have their edges just slightly above its level. The 
free ends of the insulated wire sanoawdine the disk, after being 
firmly tied together for a considerable length and suitably bent, 
are soldered to the brass supports of the ae cups, which 
thus serve as electrodes by means of which a current may be 
sent fats the suspended coil. A precisely similar coil is 
suspended from the other end of the balance-beam. We now 
come to the arrangement by means of which a current is led 
through the suspended coils, so as to interfere as little as 
possible with the sensibility of the balance This constitutes 
the essential peculiarity of the mstrument, and 1s effected in the 
following ey -—An insulated copper wire, having its ends 
ti with short lengths of platinum, 1s run along the lower 
e of the beam, and 1s firmly lashed to it by well-rosined silk 
thread. The ends of this wire, bent twice at myht angles, are 
so placed that their platinum tips dip vertically into one of 
pair of the platinum cups which are attached to the vertical rods 
of the suspended coils, From the other cup of each pair proceed 
two similarly tipped copper wires, which run along the upper 
of the beam, and are also firmly tied to it. ese wires, 
however, only proceed as far as the middle of the beam, where 
they are bent, first outwards, one on each side of the beam, at 
right angles to it, and then downwards, so that the platinum 
tips are vertical The latter dip into two platinum cups at 
to two vertical rods, which spring from the base-board of the 
balance. These rods are placed at equal distances on each side 
of the beam, and are of such length t the platinum cups are 
in line with the central knife-edge of the beam and have their 
edges just a little above its level. There are thus in all six cape 
and six dipping wires Three of these are m line on one 
of the beam, and three on the other. Also the line joing the 
points of each pair of dipping wires is made to cri with 
the corresponding knife-edge ; and, further, the edges of the 
cups are all in the same plane when the balance is in equilibrium. 
From this it will be obvious that any motion of the beam in the 
act of weighing causes only a very slight motion of the platinam 
wires, which dip into the fluid contained in the cups. The 
resistance, due to the viscosity of the fluid, 1s thus very 
even in the case of m , and much smaller still when diate 
acid is used In point of fact, the diminution of sensi dlity due 
to this cause 13 less than in the case of determining the 
gravity of solids by weighing in water in the ordinary way. With 
clean mercury it isquite easy to weigh accurately toa ar lemon 


The fixed coils, constituting two pairs, have the same Ld 
the suspended coils, and, like them, are made of singie turns of in» 
sulated wire wound round the edgesof circular disks of ginssor bras, 
The disks of each pair are fixed at the req part 
toa cylindrical block of wood, so asto have their planes exactly 
their centres in the same t line. To 

this they are turned up and finished on the same 

block on which they are finally to rest. When in psn 
are so pleced that, when the balance is in briem, 
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“his parposes. erill he seen, it is necessary that two boles 
tine ie the spper disk of each pair, so as to allow the 
be of the sorresponding annular disk to pass freely 
rough. When tlie connections are made, the current is led 
entire apparatus in such a way that, while the electro- 
B acting on the one suspended coil causesittodescend, 
as magnetic force acting upon the other causes them to 
gascend. e total force tending to disturb the equikbrium of 
jthe balance is thus exactly four times that due to an equal cur- 
teat circulating in two lel circles of the same diameter and 
; their planes at the same distance apart. The current- 
h is estimated from the number of grammes required to 
hee foe Largest to exact popes the weights re 
nto small scale- at to the movable part o 
pees us. The aecto-me etic force between each fixed and 
he in ded coil 13 calculated from the formule 
' aM 


tk Maxwell (vol. ii. p. 308), viz. -— 
“ap = — 26 COs y{aFy-(1 + sec*y) Ey} 
where M = the potential energy between two parallel circles, 


\ each carrying unit current, 
4 = distance between their planes, 


' 


@ = radius of each coil, 
say = - see ads 
ae) 
Fy and Ey = frst and second complete elliptic integrals to 
modulus sin y 


In one of the instruments constructed 
{ a = 10°8 inches, 6 = 566 inches, 
which give 


= 87°, Fy = 4 338653976, Ey = 1 005258587 , 
, from which, if G denote the constant of the instrument and 
g = 981, we have 


G=4q. 


I. 
is 4818. 

This gives for 1 ampere a force = 04818 gramme-weight 

Besides the one exhibited I have constructed several modifi- 
cations of the instrument, only one of which, however, needs be 
particularly mentioned In it both the fixed and mova'le coils 
are replaced by flat spirals of wire, each of eleven turns. Here 
the practical constriction ts more difficult, and the calculation of 
the constant somewhat more laborious, unless one 2s content 
with merely integrating over the area of both the fixed and 
suspended spirals This 1s, I think, however, hardly legitimate, 
at least with thickish wires, as we thereby suppose that elec- 
tricity 1s circulating in the insulating spaces between the wires 
as well as in the wires themselves ‘lo avotd this I have actually 
calculated the force exerted by each one of the coils of the fixed 
spiral upon each coil of the suspended spiral. Thus entail. great 
labour, as the elliptic integrals have to be calculated for values 
of the modulus differing very shghtly from each other. The 
labour, however, is worth the taking, as the attractive or re- 
puisive force between two flat spirals is so much greater than 
that between two simple circles. 

The Feeuhar Sunrise-Shadow o Adam's Peak in Ceylon, by 
the Hon. Ralph Abercromby, F,R.Met Soc.—A great pecu- 
larity has been noticed by many travellers about the shadow of 
Adam's Peak at sunrise. The shadow, instead of lying flat on 
the nd, appears to rise up like a veil in front of the spec- 
tator, and then suddenly to fall down to its proper level 
Various theories have posed to be due to account for this, and 


é 


it has ustially been sup to be due to a sort of mirage. ‘The 
author, in the course af a meteorological tour round the world, 
spent the night on the top of the peak, 7352 feet above the sea, 
and obtained unmistakable evidence that the appearance 1s due 
to light wreaths of thin mormng mist being driven past the 
nama side ighbe mountain by ae prevaling gies Rays 

up an uring gorge. e ow is caught e 
grist at a higher leve] than the earth, and then falls o its own 
plane on the ground as the condensed vapour moves on. The 
appearance is liar to Adam's Peak ; Pr the proper combi- 
nation of a high isolated pyramid, a prevailing wind, and a 
valley to direct auitable mist at a proper height on the western 
sitle of a mountain, is only rarely met with. Any idea that the 


* uld be caused irage ely disproved 

ty the. aathor’s enone seeraione Jama by 
; a New Celerimeter iure- 

1 gion ts instrument consists of two similar 
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metallic sir-thermometers mounted side by side with thelt 
U-shaped thermometer-tubes adjacent, so that their indications 
can be easily compared with each other. The a:r-vessel of each 
thermometer contains a cylindrical well, in which the substance 
to be expenmented with is immersed. Each well is B seer 

with a discharging-tube furnished with a stop-cock, scale 

common to both thermometers is of milk-glass, divided into 100 
equal parts both above and below zero, and let into the stand so 
as to constitute a translucent window which can be dluminated 
from bebind By means of this instrament many thermal 
problems can be demonstrated before a large audience. 

On the Distribution of Temperature in Lock Lamond and 
Loch Katrine during the past Winter and Spring, j. T. 
Morrison, M A.—The author made observations on the tem- 

rature of these Jakes on or about the term day of each moath 
rom December 1885 to June 1886, in continuation of Mr. J. ¥. 
Buchanan’s researches. These included the whole length of 
Loch Katrine and the head and middle part of Loch Lomond, 
the deepest sounding, 99 fathoms, being got near Inversnaid in 
the latter lake At Inversnaid, from inber till March, the 
water was each month of uniform temperature from surface to 
bottom, the temperatures being— 





J 
December 22, 1885 ... a .. 428 
January 21, 1886 : ane QU2 
February 23, 1886... sie as we 4005 
March 23, 1886 39°05 


a similar distribution was met with up till February, the 


i 


In the deepest sounding obtained on Loch Katrine, 79 fathoms, 
readings 


December 23, 1885 as (42°3) I 
qannnty 22, 1886 “as 404 
ebruary 24, 1886 ‘ 39°0 


And, the maximum density-point was thus attained in 
February, uniformity stil! prevailed in March down to a depth 
of 70 fathoms, the readings on March 24 being : surface, 38°74 ; 
70 fathoms, 38°'1 ; 79 fathoms, 38°°7. In Apri the tempera- 
ture distribution usually found in spring had set 10 1n both lakes, 
the surface being warmest, the bottom coldest, and the tempera- 
ture falling more and more slowly with increase of depth. The 
circumstance of most interest, however, is that the warmth of 
the bottom layer increased monthly over the deepest parts of 


both lakes, as follows : — 
March April May June 


Loch Lomond (99 fathoms) 3 "Os 39°4 403 40°6 
Loch Katrine (79 fathoms) 7 391 40'r 40 65 


This mse 1s evidently due not to the conduction of heat nor to 
the penetration of solar radiation, but to some drainage or oozing 
causing mixture. This supposition seems necessary also to 
explam the behaviour of ae Katrine in arpee Drai 
en masse appears to occur chiefly in winter an » Rot in 
summer when the river water and the lake tarane waiee are 
much warmer than the deep water of the lake. The mean tem- 
perature of Loch Katrine probably has a greater range than that 
of Loch Lomond. The shallower parts of the lakes resemble 
the deep parts as to uniformity of temperature up till March. 
But their yearly range 1s greatere “In both lakes the mean tem- 
perature becomes uniform along.the whole length about April 4. 
On the Destribution ¢ Temperature in the Firth of Chie oe 
April and Fune 1886, by J T. Mornson, M.A.—In the Satter 
parts of April and June of this year Mr John Murray, Dr. Mill, 
and the author made senal temperature soundings 
the Clyde district, chiefly with Negrettt and Zambra’s reversing 
thermometer. It was found that in matter of tem 
waters of the district were divisible into four ps: 
Channel and the plateau south of Arran; II. the Arran and 
Dunoon open basins ; III. the deep-sea lochs ; 1V. the shallow. 
sea lochs. The a temperature in each group at everg 
depth was calculated for April and June, and these 
form the basis of ths paper In April in al] groupe there isa 
deep layer of uniform epee overlaid by a layer of Sem 
re rising steadily to the surface. In groapa IL, LLL; 
V. the uniform deep temperatures are almost the same, about 
4i°4 F.3 in group 1 it is 4r°B8 F. In June the superficial 


* No made ia December. Above temperature calenilesh 
trom that of auctben gen china bia sg fe} 
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529 
of varymg (emperatare hed thickened to about 20 fathoms. |: and dis 
The deep temperatures in the groups were now very different :— | diameter. 
Po 11, mL Iv 
Deep temperature in April .. 418 4t'3 4rg) 4S! 
3 r) une 6° 3 eal lows — 
Rise of temperature : pe 432 eri + 3 md 


To groups III. and IV. anal are found ina deep and a 
shallow basin of Loch I.omond, in both of which the bottom 
temperature rose between April and June 
inferred that land-influences, Bi gear pln, ee masse, 
produce most of the effect not in Ill. and IV. The great 
rise in the North Channel and southern plateau 1¢ evidently due 
to a warm oceanic current The rise in temperature in group 
IT, is due to the incoming of warm water from without. As 
the water between jo and 75 fathoms in this group is very 
uniform in temperature, and as the south pistenn is 25 fathoms 
below the surface, it 1s supposed that the dense plateau water 1s 
carned into the open basins (group II.), and through convection 
mixes thoroughly the water below 39 fathoms there Loch Goil 


is specially remarkable for its isolation and the small rise of 


bottom temperature—o° 6 F sn two months In Upper Loch 
Fyne a lenticular mass of water below 43° 0 F. was found in 
June to float between two warmer layers. Its greatest thick- 
ness, 30 fathoms, was opposite Inverary. The bottom layer of 
44°°0 F. was not found to be in connection with any equally 
warm layer either inside or outside of the loch. 

On the Critical Curvature of Ligued Surfaces of Revolution, 
by A. W. Rucker, M.A., F.R S —Let a mass of liquid film be 
attached to two equal circular rings, the planes of which are 
Lal wel gead to the ume joining their centres It will form a 

of revolution the equation of which 1s, according to 


9 
y? = a cos’ » + A* sin g, 
x = ak + BF, 

F and E are elliptic integ als of the first and second 
respectively, the amplitude benz ¢, and the mo.lalus 
a= ./a'~At/e = sin 6, If 6 be conceived as increasing from 
0, when it ts in the first quadrant the figure will be an unduloid 
lying being the cylinder and the sphere, m the second quadrant 
a nodoid, the I:mits of which are the sphere and acircle In 
the third and fourth quadrants the figure will be dice-box 
shaped with a contraction m the middie, being a nodoid in the 
third and an unduloid in the fourth quadrant The one passes 
into the other through the catenoid If now we suppose the 
rings to be at a fixed distance apart, and the volume of the sur- 
face to be altered, the curvature will change, and the direction 
of the change will depend on the chameter and distance apart of 
the rings, and on the magnitude of the maximam or minimum 
ordinate (the principal ordinate), which hes half way between 
them. The object of the paper is to investigate the general 
relation between these quantities when the curvature is a maxi- 
mum or minimum, if the changes in the form of the film take 
place subject to the conditions that the diameter and distance of 
the rings ave constant. It has been recently shown by Prof. 

and the author that, if these conditrons hold, 

{@E — #F + a®, cote, Ba + a(F - E + A, tang, 88 = 0, 

where @, us the upper limit of the integrals and 
4,= J 1 — sin? @sin? 9). 
Writing this in the form As + B38 = 0, st 1s proved that the 
peo a in general « critical value when A — B = 0; so 
\4 


where 
kiads 


2E - F(1 + cos’ 6) + 24, cot 2g, = 0 


is a condition which must be satisfied by @ and ¢,. To find 
valves of ¢, corresponding to given values of @ the equation 
must be solved by trial ; but it is I that, if a peir of co-re- 
ing valnes is given when 8 Ites (say) in the first quadrant, 
values of #, can be at once found which correspond to r - @, 
a+ 6, and ae ~ 6. The value sof ¢, corresponding to 6 and w~ ¢ 
re equal, and, 1f ¢, be the value corresponding to w + 6 and 
w— 6, it s given by the equation 
tan @, tan (w - ¢,) = sec @, 
By ees Siete eaeaticas & conve Cor be drawn, showing the 
$ between @, and @, and thence are found the values of 
oY, X/p, and xy, where 2Y, 2X, and 29 are the diameter 


5 Average temperature of Grst few fathoms above bottom. 
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of the rings and the magnitude of the 
f we now coticelve the two graduafly to a 
or recede from each other, and the prin or to ber. 
altered so that the condition of critical curvature is alwaye tol’ 
filled, it is proved that the changes in its form would be as Kt 
ning with the cylinder, the distance of the : 
as been shown Maxwell, Art. “Ca 

rit.”) be half their circumference. As the d 
increases, the rings would move apart, and the distance between 
them would be a maximum when @ = 64°'2, being 17 per cent. 

reater than in the case of the cylinder. en ¢@ = 90°, the 

gure is a sphere, and the distance between the is about ; 
4 per cent Jess than in the case of the cylinder. sphere 
has a larger diameter than any other figure of critical curvature. 
The surface next becomes a nodoid, and the distance betwéen 
the rings diminishes till when @ = 180° they touch, and thus 
the surface reduces toa circle. In the next quadrant the rings 
separate, but the figure 1s now dice-box-shaped, snd the te 
exerted by the film is outwards When @ = 270°, the Poare ts 
the catenoid. The principal ordinate 1s then less than that of 
any other figure of critical curvature, and the radius of the 
Is 2 Mean proportion between this minimum ordinate and 
maximum which was attained in the case of the sphere. The 
same relation holds between the principal ordinates of any two 
figures which correspond to values of 6 which differ by 180°, In 
the fourth quadrant the figure becomes an unduloid, the pressure 
isinwards, the rings continue to separate, and the ratio of the 
distance between the rings to the principal ordinate ts a maxi- 
mum when @ = In the paper tables and curves are given to 
ulustrate the “ march” of these functions, To secure con- 
tinuity, the problem 1s discussed without reference to the ques- 
tion as to whether the surfaces are in stable equilibrium, though 
those in the first and fourth quadrants and figures corresponding 
to values of @ not much >2/2 and not much < 3/2 certainly 
are In conclusion it 1s shown that by means of the curves we 
can solve a number of problems with sufficient accuracy for 
practical purposes Thus, if any two of the three quantities, 
the diameter of the rings, the distance between them, and the 
diameter of the surface of critical curvature, are given, the third 
can be found, 





SECTION B—CHEMICAL SCtENCE 


Absorpiion Spectra of Uranium Salts, by Dr. W. J. Russell 
and W. J Lapraskk.—This paper was communicated by Dr. 
Russell, who pointed out that well-marked absorption bands in 
the visible spectrum are produced by the different salts of this 
metal , the bands produced by the uranous salts are distinct from 
those given by the uranic salts , both consist, however, of three 
distinct bands or groups of bands The bands produced by the 
uranous salts are at the red end of the spectrum, whulst those 
due to the uranic salts are at the blue end, and when both 
classes of salts are mixed in solution there are three series of 
bands distributed with tolerable regularity over the whole of the 
spectrum. Experiments with different salts show the nature of 
the acid radical to have no influence on the spectrum, whereas 
in the case of other metals, such as cobalt, 1t has been found that 
different radicals produce different spectra, The spectrum 
common to all uranic salts is slightly altered by the addition of 
free acid , a diminution in intensity in the least liga, sated bands 
and a slight shift m others has been observed, of 
uranic nitrate give an absorption spectrum similar to that pro- 
duced by its solutions. The spectrum of the uranous salts is 
less refrangible than that of the uranic salts ; the examination of 
the spectra produced by the uranous salts es the solid state was 
found to be more complex than those given by these salts in 
solution. 

The Air of Dwellings and Schools, and its Relation t 
Dassease, by Prof. Carnelly.—The author gave an account of an 
elaborate series of experiments conducted by him and Dr. Hal- 
dane at Perth and Dundet, in connection with the sanitary and 
schoo! authorities, the object being to determine the relations 
between the composition of the air and the death-rate eee 





‘em the sanitary ofiicers, and visited bed-rooms end similar 


faces of the day or t, while actually oceu- 
sed by the Q te. Houses are aided in the tables into 
sme-, wor, and four-roomed dwelli and mention was made 


gumce:-coses.in single-roomed dwellings in which eight persons 
of Meeed sleeping in a single bed, and in many cases no bed 
was fownd in the dwelling at all, The impurities in the air of 
juch houses were palarelly much greater than in better class, 
and by a careful com n of chemical composition of the atr 
with the death-rates from various causes in the various classes of 
rouses, it was shown that on an average the length of life in a 

house was only twenty years, whilst that m_better- 
lass houses is forty years. Hence a person born and living m 
one-roomed house has a chance of living only half as long as 
hose born and living in a four-roomed house. This depends 
naturally to a considerable extent on other causes than impure 
air. y» Some irregulanty was observed in the cases of 
sonsumption, scarlet fever, and diphtheria, which 1s, however, 
nite capable of explanation The influence of cubic space on 
he ty of the air in dwelling-rooms was somewhat un- 
sxpected, the best results beng noticed when 1000 cubic feet 
aa allowed for each person. With larger rooms, owing to 
stagnation of the air, the result is not so good. Sixty-eight 
chools in Dundee were examined ; of these, twenty-six were 
mechanically ventilated, while the others were ventilated by 
means of windows The advantages were distinctly in favour of 
mechanical ventilation, the micro organisms being one-seventh, 
and the carbun dioxide one-half of that in the other schools, 
Mechanical ventilation not only matenally amproves the quality 
xf the ar, but also has less influence in unduly reducing its tem- 
erature. On comparing together boys’ and girls’ schools the 
air 18 almost invariably less pure in boys’ schools. The amount 
of carbon dioxide does not afford any indication of the amount 
of organic matter or micro-organisms, except by taking the mean 
if ‘ire number of eaper:ments. Cleanliness of person has a 
comparatively small influence on the number of micro-organisms, 
mut cleanliness of dwelling-rooms and schools has a most 1m- 
sortant effect. Hence the air of new schools is distinctly better 
Ahan that of older buildings In conclusion, the author suggested 
hat in many cases the evil said to be due to over-pressure in 
chools was doubtless due to imperfect ventilation, and that if 
Jundee may be fairly regarded as an neu 38 of a Britash town, 
hen certainly our schools are most imperfectly ventilated , and 
hat for improvement 1n this respect the advantage of mechan- 
cal ventilation should be strongly isisted upon 

The Preservation of Gases ever Mercury, by H B Drxon, 
4.A., F R S —From a statement in Bence-Jones’s “‘ Life of 
*araday ” 1t would appear that a difference of opinion between 
‘araday and Davy existed on this point, and according to the 
sxpernments of the former gases cannot be indefimtely preserved 
ver mercury, whilst the latter found that hydrogen could be 
reserved over mercury for a considerable time without suffering 
shange The author has examined various gases, including 
ydrogen, cyanogen, sulphur diuxide, and electrolytic gns, which 
tad been kept over mercury for periods ranging frou 24 to 9} 
eee and concludes that the gases had suffered no change in 

fume, 

The Destsebutron of the Nitrifying Oreamsm in the Sol, b 
%. Wanngton, F.R S open ecto have ahown the 
imit of ig at which this organism exists in soil to be about 
8 inches, but later experiments have shown it to exist at depths 
of a and im some cases at depths of 5 and 6 feet. 

Fatng of 'Water Colours, by Prof. W. N. Hartley, 
-R.S,-—-The author, referring to the correspondence in the 
Ves and to an article in the Mencteenth Century on this 
mbject, pointed ont that two ideas had been brought forward 
H connection with this matter—one being that water-colour 
rawinga fade on keeping, while others have contended that the 
ints increase in depth on keeping for a length of time. Hence, 
m the one hand it has been recom ed to keep water-colour 
awings in the light, while others have that darkness 
preferable. Colours used are of two kinds, mineral and 
mganic, Mineral colours are pre Mog age except in 
vecinl colours, such as lead. The tendency is for red light to 
‘t ne an oxidising agent on such colours, whnle violet light 
nerts a reducing action. But in the case of organic colourng- 
ratthers is promoted by light from either end of the 
weetrum. Acidity in 5? haa is @ great cause of the deteriora- 
Ne BA -water-calours. chief sources of acidity are the im- 
mira ia, in presence of moisture, imperfectly 
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repated colours, and the acidity of the paper. The paper is 
sieaye iteelf slightly acd, and. the use of oe oe es 
source of acidity, while the bu of coal and of gas in towns. 
page a sensible amount of sulphurous acid in the atmosphere, 
author has examined the effect of acids, of ex- 
e to sunlight, of hydrogen peroxide, and of sulphurous acid 

fo the case of sixteen common water-colours. As a result he con- 

cludes that the character of the colours examined 3s very creditable 
to the manufacturer. Lakes are very permanent in pure air; 

while cases are known where indigo has remained unchanged 
for upwards of 1800 years. Indigo 1s, however, Hable to be 
attacked by acids, Generally the effect of chemical ag in ite 
water-colours is what might have been expected from 
chemical composition. Thus yellows containing cadmium sul- 
hide are bleached by oxidising agents In some few cases, 
owever, unexpected results were obtamed. Ultramanne is 
very readily affected by dilute acids; no preparation of lead 
should be used as a pigment either for o:l or water-colour 
drawing It 1s shown many water-colour drawings have 
been exposed to light for fifty years or more in properly arranged 
galleries, without i age deterioration The tendency is 
to produce apparently darker tints, owing to the lighter tints 
being most likely to fade, while the brown colour developed 
in the paper itself tends to produce a simular effect. To pre- 
serve delicate sunhght effects the drawings should be kept in 
rooms imperfectly illuminated, and preferably with blinds trans- 
mitting a yellow or brown hght They should be carefully 
protected from the effects of an :mpure atmosphere, while paste 
or gum should not be used in page| them. A slight wash of 
borax on the paper destroys its acid reaction, and makes the 
colours fix readily on the fibres A small quantity of borax 
might be used in the water employed for mixing the coloars. 
For illuminating galleries mcandescent lamps are to be pre- 
ferred to lighting by the electric arc, as the latter may be 
regarded as a sure means of destruction of the colours, 

The Colour of the Oxsdes of Certum and its Atomic Weight, 
by H. Robinson, M.A —A criticism of the work of Wolf, on 
the atomic weight of cer1um, published in the American Journal 
of Serence and Art, 1868, upon which the atomic weight, 138 
cerium, given in Clark’s ‘* Constants of Nature,” 1s based The 
author contends that Wolf’s method of preparation would give 
lanthanum and not ceric oxide; expernmental evidence was 
given in support of this contention ; further the author mamtains 
that ceric oxide 1s yellow and not white, as described by Wolf. 

On the Relative Statihty of the Hydrochioride Cyl, Cl Pree 
pared from Turpentine and Camphene respectively, by E. F. 
Ehrhardt (Mason College),—According to Ribau the first of 
these hydrochlondes is the less easily decomposed by water, 


i 
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whereas the author finds it to be the one most easily decom 
under the influence of temperature Ata low red heat Tilden 
has shown turpentine is more completely dissociated than cam- 
phene, and this the author has shown to be true for lower tem- 
peratures. The paradoxical result that the hydrochlonde of the 
more stable hydrocarbon 1s less stable than that from the unstable 
one, 1s regarded as proving this compound to be a molecalar one, 
m which the chlorine is associated wnh the hydrogen of the acid 
and at the same time to the hydrocarbon. 

On Derivatives of Tohdine and Asotoloime Dyes, by R.F. 
Ruttan, B A., M.D.-—An account of the preparation of tolidine, 
which ts the homologue of benzodine, and obtained by 2 similar 
mode of preparation. Several derivatives of this were 
described, as also azotolidine or tetra-azoditolyl, which 3s pro- 
duced by the action of nitrous acid on the base. This compound 
forms the starting-point mm the preparation of a senes of 110 
dyes, by which cotton and wool fibre may be dyed without the 
Om the Chemistry of Estuary W 

€ A ts, tuar fA ater, ; H. R. i B.Sc. 

-—The salinity (ratlo of total licolved wattee £ baste been 
determined from point to point in the Firth of Clyde and Firde 
of Forth. In the case of the latter the distribution of 
has been shown to be constant all the year round, whilst in the 
case of the Clyde there are periodical varintions ¢ 
whole mass water the case of the Forti 
eeriey it jae evident . mixture of river and sea water 

dace by a true process of diffusion, maintaining a constant gva- 
renee river to wea. The dissolved matter of fresher ae 
was found ri calcium carbonate 7. 
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stitution, the author ed ont that the dispersion valents 
wa toeaieny cet tie caine ake discussed ore 


and dispersion equivalents of the turpenes, citrenes, camphor 
and of some other members of the group of essential oils, and 
showed how these valucs were of ce in determining the 
constitution of these bodies. 

An Abparatus for Maintainsng Constant Temperatures up 
to ‘af C., by G. H. Bailey, DSc., Ph.D —The substance to 
be ed 3s placed in @ glass tube, together with the bulb of an 
air-thermometer, which are inclosed in a wider tube resting on 
the iron casing of a furnace. The air-thermometer serves to 
measure the temperature, and 1s connected with a gas regulator, 
by which means the temperature may be kept constant at any 
aauee temperature below that at which combustion-glass 
softens. 


Treatment af Phosphoric Crude Iron in Open-Hearth Furnaces, 
by Ji W. Wailes —The process is similar to the ordinary 
oe ing operation, and is conducted in a furnace with a basic 

ing; the metal 1s, however, removed from the furnace in a 
molten condition. 

Notes on the Basic Bessemer Process 1m South Staffordshire, 
by W. Hatchinson.—The process described differs from the 
ordinary basic process inasmuch as the converting is conducted 
in two st : (1) desiliconising of the metal in an acid-lined 
asia (2) the depho~phorising in a converter with a basic 
TOUR 

Production of Soft Steel in a New Type of Fixed Converter, 
by G. Hatton —Description of a converter, which is claimed to 
have many advantages over the Bessemer converter. 


T. Turner, Assoc.R.S M (Mason College), read a senes of 
papers relating to the chemistry of iron and steel. The first was 
On the Influence of re-meliing on the Properties of Cast Iron. 
No gen rule can be laid down as to the influence of re-melt- 
ing on the properties of cast iron , chemical changes take place 
during the melting- the amount of silicon 1s reduced whilst that 
of the sulphur 1s increased, and the effect of re-melting will be 
dependent upon the proportion of these elements present in the 
cast iron, a single melting will be suffictent to produce a 
deterioration in the qualities unless the silicon ts in excess A 
second paper was On Stiicon in Cast Iron, Addition of silicon 
1o hard white iron causes itt» become soft and grey, and too 
much silicon makes the tron weak , by adding silicon in nght 

on cast 3ron can be made of any desired degree of hard- 
ness, The third communication was one On Sticon in /ron 
and Steel. The author has succeeded in making a steel in which 
the carbon 1s replace? by silicon, which can be hardened like | 
steel, 1s very tough when cold, and 1s well adapted for tools, 
but 3 difficult to work when hot. The author gave a short 
coe of a method for estimating carbon in iron or 
st 

A New Apporatus for Readily Determining the Calorimetric 
Value of Fuel and Organic Compounds, by W. Thomson, 
F.R.S.E.—The apparatus-descnbed 15 an improved form of 
the calonmeter due to Lewis Thompson; the substance is 
barnt in 2 stream of oxygen instead of mixing it with potassium 
chlorate, as recommended by Thompson. 

On some Decompositions of Benzotc Acid, by Prof. Odling, 
F.R.5.—When benzoic acid 1s heated in sealed tubes at about 
260° with an aqueous solution of zinc chloride, 1t 1s decomposed, 
and yields chiefly benzene, together with a small quantity of 
diphenyl. 

On the Methods of Chemical Fractionation and The Fracttona- 
tion of Ytiria, by W. Crookes, F.R.S —In the Presidential 
address this subject was referred to, and in this communication 
adetailed account of the operation of ‘ fractionation” 1s given. 
Fracnonation, briefly, con-ists of first fixing upon some chenncal 
reaction in which there is a likelihood of a difference existing in 
the behaviour of the elements under treatment ; this is then per- 
formed in an incomplete manner, so that only 2 portion of the 
total bases present is separated, the object being to get part of 
the material in the msoluble and the rest in the soluble state. 
In the second communication the author described the fractiona- 
tion of the earth yttria; in this case the fractionation has been 
greatly facilitated by the use of what the author styles the 

* gadiant-matier test,” which is dependent upon the spectra 
given by these earths when phos in vacue, It would 
appear that there are certainly five, and probably eight, con- 

acts into which yitriam may be split. 
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sers of the Rotorua District, North Island of New Zeeland; 
by & W. Bucke.—The author of this paper ‘Be a re 


turned from the Lake district of New Zealand, where 
eighteen months, and had exceptional opportunities for 
observations upon the volcanic phenomena of the district, 
largest r in New Zealand, that of the White Terrace of 
Rotomahana, 1s now destroyed. The author determined 
soundings the depth of the tubes of several of 
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district, and in the case of an extinct one, that 
was let down the tube. He found that this tube, 13 feet 
the surface, opened into a chamber 15 feet long, 8 feet broad, 
and 9 feet high, from one end of which chamber another tube 
led downwards to an undetermined depth. Living among the 
natives for months, and speaking thew age, the author was 
convinced that by constant observations on the direction of the 
wind and the condition of the atmosphere they have learnt to 
prognosticate the movements in all these hot springs with 
wonderful accuracy. He was also able to prove that during the 
whole time of his residence in the district certain of the geysers 
were only in eruption when the wind blew from # particular 
uarter 

‘ On the Glacial Erratics of Lesestershire and Warwickshire, 
by the Rev. W Tuckwell.—Guives evidence of a south-western 
dispersion from Charnwood. In Stockton, a village midway be- 
tween Leamington and Rugby, 1s boulder-clay containing abund- 
ance of Mount Sorrel granite, of so-called gneiss from Charnwood 
Forest, largely decompnsed ‘‘ pockets ” of red sandstone, blocks 
of grey sandstone highly glaciated, Bunter pebbles, flints, Car- 
boniferous limestone, Lias rock of a different texture from 
native to the district. Lying loose in the village street, recently 
inclosed and inscribed, 1s a fine boulder from Mount Sorrel, 
glaciated, of nearly two tons weight The author notes extra- 
ordinary profusion of Mount Sorrel erratics as far as Leicester ; 
at Rothley, Thurcaston, Anstey , ‘‘Stone,” or ‘‘Ston,” is a 
suffix of nearly all the villages along the line. The largest 
boulder found in Leicestershire 1» near Humberston, estimated 
at twenty tons, partly embedded in boulder-clay which is filled 
with Bunter pebbles and rolled slate from Charnwood Charn- 
wood stones re-appear north anc south of Coventry, at Eathorpe, 
6 miles south-west of Coventry, at Stockton, completing evi- 
dence of a south-west stream from the Charnwood elevation 
throughout the two counties. 

Manganese Mining in Meriwnethshire, by C. Le Neve Foster, 
D Sc.—Manganese ore is now bemg worked in the Cambrian 
rocks at several places near Barmouth and Harlech. It occurs 
in the form ofa bed varying from a few inches to 3 feet in thick- 
ness ; the average thickness is 1 foot to 14 foot. The undecomi- 
posed ore contains the manganese in the form of carbonate, with 
a small proportion of silicate; but at the outcrop it 
into a hi rated black oxide. Some of the outcrops of 
manganese bed are erroneously marked on the Geological Survey 
maps as mineral veins, though Sir Andrew Ramsay was of 
opimion that the deposits were not true lodes. Recent workings 
show plainly that the deposits are truly stratified beds, or pos- 
sibly various outcrops of one and the same bed, extending over 
a considerable area. The ore contains from 20 to 35 per cent, 
of metallic manganese, and ts despatched to Flintshire and 
Lancashire for the manufacture of ferro- 
Merionethshire mines are the first instance 
bonate of manganese in the British Isles 

On the Stlurian Rocks of North Wales, by Prof. T. McKenny 
Hughes, M.A , F.G.5.—The author by deser: some 
sections inthe Silunan rocks of North Wales, giving of 
fossils from the various horizons in each, He then, by means of 
these and by what he calls syntelism, that is, the occurrence of 
similar sequences of beds of the same characters, li or 
other, points out the oe ei of the various sectiony 
described, He then does the same for the Silurian of the eastera 
borders of the Lake disrict, and, having in this manner com- 
structed a vertical section of each, compares the two districts and 
shows that there is an identical series in each, with all ~ 
important zones of one represented in the other, except that 
the pos North Wales which he has worked out he has ad} 
yet beds as high as the newer part of the series in. the 
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Sonah Martin, F.G.S., to tllustrate the Scene a dae & 
canis Erupiten in Mew Zealand, by Prof. j. ry Fudd, ¥, 
Pres.G.S.—Owing to the great entetprise and eneigy by 
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et ofthe local ne : per, press ie ew a 
very phic actoants o the volcanic outburst of June fo 
— ae Oa ned this country, and have been copied into the 


have airendy mg. On the day of the eruption, Dr James Hector, 
ge? F 
Zealand, 2 





:S., the Director of the Geological Survey of New 
arted for the locahty, and his prelimmary report, 
panied by maps and plans, has been published. Dr. 
Hector concludes that the eruption was a purely hydrothermal 
menan on @ gigantic scale, and that it was unaccompanied 
> any ejection of freshly molten lava either in the form of 
: tal matter or of lava-streams. I have been favoured by 
Mr, J. E. Clark, F.G.S., with specimens of the material ejected 
a the eruption, and the microscopic examuation of these 
ent supports Dr. Hector’s conclusions. It 1s a most un- 
fortunate mstance that the beautiful sinter terraces of 
Rotomahana appear either to be blown to fragments or covered 
up under the enormous masses of mud thrown out in that 
locality. It luckily happens that a number of most excellent 
photographs, which illustrate very beautifully the characters of 
whe wonderful sinter-formations, have been obtamed. Mr Josiah 
Martin, F.G.S., has especially devoted himself to the study of 
the. district, and the series of photographs now exhibited con- 
stitute an invaluable record of the characters of the district 
destroyed by the eruption These photographs show the points 
at which the volcanic cones were furmed upon Tarawera, and 
the beautiful characters of the White Terrace (Te Terata), and 
of the Pink Terrace (Otukapuarang:), and the other wonders 
which surround the now destroyed Lake of Rotomahana. Now 
that the European settlement has been formed at Rotorua, a 
t service would be rendered to science 1f a meteorological 
station could be established there, and by simultaneous observa- 
-ions of the atmospheric conditions, and of the state of activity 
of the numerous hot springs, the question of the exact relations 
between these two sets of pues clearly established. When 
we remember that a fall of 1 inch in the barometer 1s equivalent 
to the removal of a load of nearly 90,000 tons over every square 
mile of surface, the effect produced on a distnct where steam 
issues whenever a walking-stick 1s thrust into the ground must 
be enormous, What is especially needed, however, by vulcano- 
logists 18 a carefully tabulated series of records in the place of 
-he general statements which have hitherto been published on 
-his most important question. 

The Relations of the Middle and Lower Devonian in West 
Somerset, by W A. E Ussher, F.GS —It has been suggested 
ay Mr. Champernowne that the Foreland and Hangman grits 
might really be the same series, the appearance of conformable 
superposition of Lynton upon Foreland beds at Oare being 
ascribed to inversion. According to this view the downthrow 
of the fault at Oare would be to the north, The paper dis- 
cusses this suggestion, its important bearing on the mapping of 
-he area entithng 1t to consideration. The author advances five 
points in favour of the hypothesis, and three adverse to it, and 
‘ives some reasons why such difficulties as are experienced 10 
drawing boundanes between the Foreland grits and Hangman 
2eds meet saareranee be expected to occur. The arguments 
against t 


e identity of the Foreland and Hangman groups are 
too s to be entertained without positive evidence in its 
favour. The author then briefly disposes of the possibility of 


the absence of the Lynton beds east of Luccot Hull being due to 
uneonformable overlap of Hangman upon Foreland rocks, point- 
img out that if such were the case conglomerates ought to be 
found in the Hangman series, and the junction should also be 
marked hy discordant relations of dip and strike. 

A Serobicularia Bed, containing Human Bones, at Newton- 
Abbot, Devonshire, by Ww. Pengelly, F.R.S., F G s., &c.— 
crt gh er of a bed of fine sandy mud, 10 feet thick, crowded 
“vith culaeria piperata, recently discovered near the head 
h poaed ens estuary of the River Teign, Devonshire. Its top is 
a foot above the level of the highest tides in the estuary, 
pel ite bottom 3 feet above the low-water level. Ten feet down 

the bed were found the following hunfan bones ; a skull, part 
“the left superior maxilla, cont two teeth, a right femur, 
and a right scapula—all believed to be of the age of the deposi- 
Yon of that of the bed in which they lay. From the 
oresence of the Scredicudaria there is tly no donbt that 
since the ers of deposition the district been upheaved not 
Sea oe and that the 


feet, 
oki meee of the elevation of the raised beach of 
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about seven miles south-east of the Scrobiewieria 
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On a Deep Boring for Water in the New Red Maris (Keupes 
Maris) near Birmangham, by W. Jerome Harruon, F.G.8.-— 
Around B ham the Keuper sandstone 1s divided from the 
Keuper marls by a line of fault running from north-east to south- 
west, iy td the line of the River Rea, West, of this 
fault the Keuper sandstone occupies the surface, and yields an 
enormous and unfailing supply of pure water, the Burming- 
ham Corporation alone pampiog about eight million gece 
daily from three deep wells in this formation. East of line 
of fault the Keuper red marls form an undulating band from five 
to twelve miles in width, the towns and villages on which 
depend wholly on surface waters, or shallow wells in surfage 
gravels, for their enter mre: As the Keuper sandstone un- 
doubtedly underlies the Keuper marls throughout the whole ar 
the greater part of this tract of East Warwickshire, it is not sur- 

nsing that attempts have recently been made to reach its 
peked ap waters by means of deep borings. Some seven or 
eight years ago the yen Ce Corporation bored in Small- 
heath Park (the southern su of Birmingham) to a depth of 
440 feet, entirely in Keuper marls, The object of this paper is 
to describe a boring made during the present year at 3 
Heath, three miles south of Birmingham, at the brewery of 
Messrs Bates, in search of water, which is now 667 feet deep, 
and still in marls and shales. From com with the 
Keuper marls of Staffordshire, &c., the thickness of the Keuper 
marls at King’s Heath can hardly be more than 700 feet. It is 
to be hoped that the Keuper sandstone will be reached almost 
immediately, and that its water-bearmg properties will be such 
as to satisfy the requirements of the district. 

On an Accurate and Kafid Method of Estimating the Sihes 
tn an Igucous Rock, by J. H. Player, F.GS., F.C.S —This 

per describes a method of estimating the silica in igneous 
rocks by (1) fusing the finely ground rock with a flux prepared 
by mixing carbonates of potash and soda and nitrate of  seraoot 
(2) disintegrating the glass so obtained by the action of strong 
mitne acid ; (3) dnving off nitric acid at a temperature just 
below 250°, thus rendering all silica insoluble ; (4) treating with 
hydrochionc acid, to leave the silica with some impunty, for 
weigh after calcination , (5) separating the impurity by 
means of ammonium fluonde and weighing it. 

Notes on some Sections in the Arentg Series of North Wales 
and the Lake District, by Prof. T McKenny Hughes, M.A., 
F.G S,—In this paper the author describes a number of sections 
which cross the Arenig series in different parts of England and 
Wales, and endeavours to explain some apparent discrepancies 
in what 1s generally a remarkably constant set of beds. He 
starts with the Portmadoc section, where he considers that the 
chief differences of opimon have arisen from mistakes in the 
explanation of the geological structure of the district, especially 
from the wrong identification of some grit bands on opposite 
sides of important faults. Following the series to the north he 
shows that, ma they vary in thickness, the principal zones 
are stil] represented near Carnarvon; and, discussing the ques- 
tion of the unconformity of these beds on the Lower Cambrian, 
he ports out that the Lower Cambrian rocks are seen to vary 
so much both in chaiacter and thickness within short distances 
in the neighbourhood of the existing outcrop of the Arcteean 
that any argument founded upon their thinning-out or their dif- 
ferent texture must be received with distrust In an area where 
they are known to have been deposited on the flanks of moun- 
tain-ranges of “Cambrian age. He then describes some 
localities in the Lake district where the occurrence of the same 
zones has been determined, and points out the difficelty of 
getting mid of such great thicknesses of deposits of fine mad as 
would be imphed in the usual interpretation of those areas, 

On the Rocky Mountains, uith Special Reference to that 

the 49th Parallel and Head waters of the 

‘ver, by George M. Dawson, D.S., F.G.S., &,, 
"Rocky Mouataine "a equeaty applied in lowe way © 
: uent i a to 
whole mountainous belt w. ts rid 
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part of the province of Britich Columbia, It consists of four 
Yanges, Or, more correctly, systems of mountains, each in- 
clediny a number of component - These mountain 
systems ate, from east to west :—-(1) The Rocky Mountains 
ee! {a} Mountains which may be classed together as the 
Ranges. (3) The system of the Coast Ranges of Rritish 
Colambia, sometimes improvenly named the Cascade Range. 
{4} A mountain system which in its unsubmerged portions con- 
‘titutes Vancouver and the Queen Charlotte Islands. The 
present paper refers to the Rocky Mountains proper, This 
system, between the 49th and 53rd parallels, has an average 
width of about sixty miles, which, in the vicinity of the Peace 
River, on the 56th parallel, decreases to about forty miles, It 
ws bounded to the east by the Great Plains, which break into a 
series of foot-hills along its base. to the west by a remarkably 
t and definite valley occupied by portions of the Columbia, 
Kootanie, and other nvers. Since the early part of the century 
the trade of the far companies has traversed this range, chiefly 
‘by the Athabasca and Peace River Passes, but till the explora- 
tions effected hy the expedition under Capt. Palliser in 1858-59, 
nothmg was known in detail of the structure of the range. 
Daring the progress of the railway explorations a number of 
‘passes were examined, and m 1883 and 1884 that part of the 
range between the 4gth parallel and latitude 51° 30’ was ex- 
plored and mapped in some detail in connection with the work of 
the Canadian Geological Survey by the author and his assistants. 
Access to this, the southern portion of the Rocky Mountains 
within Canadian territory, being now readily obtained by the 
vailway, its mineral and ‘other re-ources are receiving attention, 
while the magnificent alpine scenery which it affords is beginning 
to attract the attention of tourists and other travellers. The 
results of the reconnaissance work so far accomplished are here 
presented m the form of a preliminary map, accompanted by 
descnptions of routes and passes, and remarks on the main 
orographic features of the range. 

Surface Subsidence caused by Lateral Coal-Mining, by Prof 
W. Benton, A R.S.M.—A paper showing that a large amount 
of coal 1s annually sserifced 10 British mining for the lateral 

rt of neighbourng and disinterested surface propnetaries ; 
pointing out the results of this sacrifice, and enumerating the 
considerations which should govern the extent of this support. 

A New Form of Clinomeir, by John Hopkinson, F LS, 
¥F.G.S.—A ‘day and might” compasi-card 1s set to true north 
ower the compass-needie, which necessanly points to magnetic 
aorth, The diameter of the card 1s less than the length of the 
needle, so that the points of the needle project beyond the card, 
and the correction made 1s seen and can be adjusied when 
required. The same result would be attained by placing the 
card below the needle The clinometer dip 1s as usual below 
the magnetic needle, and can be casily seen outside the compass- 
card. The advantage of being able to take the amount and 
direction of the dip of strata with a single instrument without 
dossof time and habihty to error in making the correction for 
anagnetic deviation, and at the same tame having the points of 
the compass exposed for more muiute observations of required, 
amust be obvious The present deviation 1s 17° 50° W. of N., 
and it 1s lessening. The instrument was exhibited. 

Statestics of the Production and Value of Coal Rassed within 
the Britssh Empire, by Richard Meade, Mming Record Office 
—This paper, prepared at the request of the Committee to 
accompany other papers on the Colonial coal resources, gave 
perticulars of the quantity and value of coal raised for several 


‘years past, in many cases for ten years. We give here only the 
amount and value quoted for the latest year in each case :— 
want Vv 
Date Ovens? = 
1885 pie not given 
New Zealand 1883. 408,831 .. 360,622 
Victoria 1884 . notgiven .. 3,280 
Natal .. .. 1883... §,000 1,000 
India .. 4. =. 2 1883. Ss :1,, 318,976 ... 6$7,988 
Cape of Good Hope 1884 QrOO00 ... 752 
Tasmanian... ... 1884.. FOG ... 6, 381 
Canada rrrae (.°.. 1,876,643 .. 619,336 
United Kingdom 1885 .. 159,351,418 ... 41,139,408 


On Canadian Examples of Supposed Fossil Alpe, Sir 
“William Dawson, LL.D., F. 3. Markings of oe aks 


on the of stratified rocks have been loosely referred to 
Alge or Fncolds under a variety of names; and when 
recently the attempt was in Europe awre critically to define 


? 3 a 


and classify these o 


; bjects, a great divergence of fagiuion devi 
loped itself, of which the recent memoirs of Nathorat, 
son, Saporta, and Delgado may be taken as examples. ° 
author, acting on a tion of Sir R. Owen, was enabled, & 
1862 and 1 by the study of the footprints of the 
Limulus polyphemus, to show that aot merely the impreniene 
known as jchartes and CAmacitchnates, bot also the 
posed Fucoids of the genera Aasepaycus, Arthraphycus im 
Crusiana are really tracks of Crustacea, and not i of 
Trilobites and Limuloids (** On Footprints of Limutus,”. 
dian Naturalst, 1862; ‘On the Fossils of the Genus Anam. 
Phycus,” thd 1864). He had subsequently apphed smilar 
explanations to a variety of other impressions found on Paleto- 
zoic rocks (‘On Footprints and Impressions of Aquatic Ami 
mals,” American Fournal of S-rence), The object of the 
present paper was to illustrate, by a number of additional ex: 
amples, the same conclusions, and especially to support the 
recent results of Nathorst and Wilhamson. Ausschostes, 
Arthrichattes, Chrossochorda, and Crustana, with other forms 
of so-called Aréod:tes, are closely allied to cach other, and are 
explicable by reference to the impressions left by the ropa 
and walking feet of Limulus, and: by the burrows of that a i 
They pass into Proftckautes by such forms as the /, Davissl of 
Williamson, and Saerschnzttes of Billings, and Dipitchustes of 
the author They are connected with the worm-tracks of the 
genus Nerertes by specimens of Arthrichuites, in which the 
central furrow becomes obsolete, and by the genus Gyrichnefes 
of Whiteaves (7ransactions of the Royal Society of Canada, 
1883) The tuberculated impressions known as Piynitaderean 
and Ceslerpites may, as Zeiller has shown, be made by the 
burrowing of the mole-cncket, and fine examples occurring 1 
the Clinton formation of Canada are probably the work of 
Crustacea It 18 probable, however, that some of the later 
forms referred to these genera are really Alge related to Cau/e 
or even branches of Conifers of the genus Srachyphydlusmn. 
Neretes and Planulites are tracks and burrows of worms, with 
or without marks of sete, and some of the markings referred to 
Palenherda, Paleophycus, and Scolithus have ther places 
here. Many examples highly illustrative of the manner of 
formation of these impressions are afforded by Canadian rocks. 
Branching forms referred to Licrophyeus of Billings, and some 
of those referred to Buthotrephis, Hall, as well as radiating 
markings referable to Scvtulsthus, Gyrophylittes, and Asterophy- 
cus are explained by the branching burrows of worms illustrated 
by Nathorst and the author  Astrofoltthon, of the Canadian 
Cambrian, seems to be something organic, but of what natare 
wuncertain Nhabdichniles and Eophyton belong to impressions 
explicable by the trails of drifting sea-weeds, the tail markings 
of Crustacea, and the ruts ploughed by bivalve mollusks. 
Dendrophycus, Dictyolites, vome 1es of Delesserites, Arisdo- 
pAycus, and other branching and frond-hke forms, were shown 
to be referable to nil-marks, of which many fine forms occar in 
the Carboniferous of Nova Scotia, and also on the recent mud- 
flats of the Bay of Fundy The genus Spsrophyton, properly 
so called, 1s certainly of vegetable ongin, but many mar <= 
water-action, fin-marks, &c , have been confounded with 
so called ‘‘Cauda-galli Fucsids.” On the other hand, some 
cies of Paleophycus, Buthotrephis, and Sphenothallus were 
shiswh to be true Algz, by their forms and the evidence of 
organic matter, and Halserites, Barrantana, and Nemate- 
paycus were shown to include plants of mach higher organisation 
than the Alge With reference to the latter, it was held that 
the form to which the name Prutotaxiies had been given was really 
a land plant growing on the borders of the sea, and predacin_ 
seeds fitted for flotation. On the other hand, certam forms to 
which he had given the name Vessatoxyion were allied to Alge 
in their stracture, and may have been of ic habit saber d 
been 


ectly preserved specimens of these last 
ion Toa had thrown new hght on their structure. The aathor 


proposed to to all these problematical having . 
tissue ar pes horizontal tubes, the senactl note Noseme 
but this, as well as 
a 


betract ; 

"ote some Preble Lnvcsti od 
ohare eee ee eo ae 
fe Ge, . ee 

stated that of the Sarvey were vontined te the 
“ounties of Aatrita and Donegal, 





id the probleni was whether or not there 
— orphic rocks unconformable to 
to the Archean age, the newer 
Some reference was made to the great 
alee of these beds, which were stated to range 
in BLNLE, and §,5.W. lines, It was cossidered that 
Tor granites wight belong to at least two =the intrusive 
gibeing distinct both in age and structure from the metamorphic 
1 eae eine of Teruary age, traversing 
Bot numerons tic dykes, probably : 
cissoue goer and marginal representatives of the Lower 
aiferous period. 
On the Classification of the Carboniferous Limestone Serves ; 
thumbrian Type, by Uugh Miller, F.R.S.E., F.G S., of 
.M. Geo Survey.—The object of this paper was to 
that the clasnfication proposed twenty years back by G. 
‘ate of Alowick is still cient, not only for North North- 
berland, where Tate established it, but also for the south of 
ithe cousty. Prof. Lebour has proposed another classification 
Fon the assumption that Tate’s divisions either do not exist in 
cua, or do not persist throughout the county. Tate's classi- 
Ffication, amplified in some not very important details, and 
vadapted to the work of the Geological Survey, 13 as follows :-— 
Feet 


Felltup or Upper Cakcarcous Division — 
From the Millstone Grit to the sone 
of the Great Limestone Sandstones 
and shales, one or more beds of 
marine lhmestone, mcluding the Fell- 
top Limestone ; some coals 

Calcareous Ditswn —From the great 
Limestone to the bottom ef the Dun or 
Redesdale Limestone Many beds of 
good marine limestone ; sandstones 
and shales ; coals or oe 
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1300-2500 


{Carbonaceous Division (Seremerston 
| Beds of North Northumberland — 
| From the Dun or Redesdale Limestune 
to Tate's **Tuedian Grits.” Strata 
| prevalently carbonaceous ; limestones 
| chiefly thin, many of them contaming 
vogue matter , coals 
Tuedian Dinsion —Upper Tuedan or 
fell Sandstone Group, the ** Tuedian 
Grits” of Tate.—-From the Carbon. 
accous Group to the Cement-Limestones. 
Great belt of massive gnts (Tweed- 
mouth, Chillingham, the Simonside, 
and Harbottle Hills, the Peel, and 
Bewcastle Fells), Shales greenish 
and reddish as well as carbonaceous 
gray, coals rare, thin, or absent 
Lower Tuedtan or Cement Limestone 
Group —Fiom the base ef the Grits 
rds  Cement-stone bands 
passing into limestones (Rothbury, 
weastle) , very rare, gener- 
ally some coloration of the shales 
. and sey soar sa 
asement Conglomerates (U; Old 
Red Sanditnn » local ae 


1 Noves on the Crystalline Schasts of Ireland, b 

» by Ch. Callaway, 
ySe, M.A., F.G.S —The author gives a summary of nesalts 
ined by a ee survey of the pnncipal areas of Insh 
frmorphic rocks in oneal Connemara, and the south- 
corner of the coun Wexford. In each of these areas 
mn owl facts were observed (a) A series of hypometa- 
a consisting typically of » fine-grained ‘schists, 
Pe grits and quartzites. clastic structure is more or less 
3 «ia the three areas, but 1s least evident in Connemara. 
x ,toup of highly crystalline schists, displaying no trace of 
Rriginal sedimentary origin, dipping as if it passed below the 
‘yometamorphic rocks. At Wexford there are true isses, 
: the rocks gre less feldspathic, the chief types 
~», qaettzose gneiss, quartz-schist, mica-schist, hornblende- 
: $ Giaatsisze, and crystalline limestone. This description 
9 Donegal. (c) Granite, underlying (4), and in 

egal intrusive, The 
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aw urges ; of salts of 


is not due to the metamorphic sction of the 


rtf 


that this 
granite ; The mineral characters t in the schi 
adjacent to the ite are uniformly dictributed theca 


tom totop. (2) The evidence collected i 
hostile to the view that this Sci sees ever graduates iato the 
upper. It is concluded that the balance of proof is in favour of 
the Archean age of the bulk of the Insh schists (1) In the 
Wexford district the schists are thrown agaist Cambrian and 
Ordovician rocks by faults, and do not pass into them in the 
lecalities all. by the Irish Survey. (2) In Connemara con- 
glomerates of Llandovery age contain large rounded fragments, 
not only of the older schistose series, but also of its intrusive 
igneous rocks, (3) In the Ulster region the metamorphic area 
1s separated from the Ordovician rocks of Pomeroy by a ridge 
of granite and diorite three miles in breadth. e lithological 
analogies between the Jrish schists and the Archzan rocks of 
Anglesey and other British metamorphic districts are also of 
weight in the argument. 





SOCIETIES AND ACADEMIES 
EpINBwURGH 


Royal Society, July s9.—The sense of taste, by John B, 
Haycraft. n or feeling 1s a result of the operations of 
the external world upon our sentsent bodies. A vibration of 
light, a sonorous wave, a molecule of sugar or of musk stimulates 
the Bp leapt nerve through the mediation of a little sensjtive 
cellule in the eye, the ear the tongue, or the nose. A motuon 

called a nerve motion 1s then set up, passes to the bram, and if 
this organ 1s in a state of activity we are conscious of a feel 
or sensation, In the case of sound and light the character o 
the vibration determines the quality of the sensation produced. 
Thus, a certain complex vibration of light produces 2 sensation 
we call crimson, a certain complex vibration of sound we recog- 
nise as coming from a violin-string Motion 1s thus transmitted 
into a nerve motion or impulse, which gives nse to a sensation, 
Of the thousand qualities of sensation all have a counterpart in 
the thousand variations of motion outside the body The 
physiologist knows httle more about the production of the sense 
of taste than those facts which are the Intellectual property of 
every one The object of the author of the paper of which this 
1s a short abstract 1s to show that taste in its method of produc- 
tion 1s precisely analogous to sight and heanng. The truth of 
this 1s indicated by the striking similarity in structure between 
the end-organs of all the special senses, which are all developed 
from primitive ectodermuc cells, of much simpler form Spectro- 
scopic investigation has demonstrated, too, that the sapid and 
odorous molecules vibrate constantly and in a manner character- 
istic of each substance. We have, then, in the case of taste (and 
it 1s hoped subsequently to demonstrate this in the case of smell 
as well), vibrating matter and a sensitive end-organ, conditions 
analogous with those present in the other senses. If it can be 
shown that substances vibrating 1n the same manner produce the 
same taste, the analogy will be complete. It has been found by 
Newlands and others that sf the elements be arranged 1n a series, 
starting with that metal which has the lowest, and passing up 
to that which has the highest, atomic weight, a periodic recur- 
rence of chemical and cal properties 1s observed. Thus 
lithum, the second in the senes, is similar to sodium, the ath, 
and potassium, the sixteenth, and so on. This 1s called the 
periodic law. The author finds that there is also a : 
as regards taste uction. Thus the chlorides or stlphates of 
a series of similar elements—called a group of elements by 
Mendelejeff—have similar tastes. It 1s curious, however, 
the taste changes slightly but uniformly as we pass to the ae 
members of a group. s the chlondes of Iithum and nit 
are salt, but as you pass to the higher members of the group 
the taste becomes more saline and very shghtly bitter. Now 
Prof, Carnelley has recently discovered that com 
taining elements of the same group have similar colours, the' 
colour changing, however, uniformly—passing to the red endef ’ 


the spectrum—as we reach the higher members of a : 

Colour is periodic. But this that " stoma 

of the same group are vibrating in a similar way. ‘Tf the hi 
absorption of 


member be yellow from the bhue, the next: 
wil have ieciles ch neces ts enea pied taleg is eos 
a somewhat slower rate of tion, aad shaerhing rays nearer 
the red end. ‘Here, then, is the sought far.. A group | 
sitailar chemical properties thelr seobecubes ia. 
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similay vibrating 
similar tastes. A 
wviddence. 


sugar, giycerine, glycol, are sweet. 


are associated with it many chemical and 


ic alcohols having a sweet taste. The acids, 


toa, have a radical, CO.OH, with which seems to be associated 


their acid properties and the power of producing a special taste. 
Now it is certain that compound radicals, 

bstances, vibrate in a definite way, however they are com- 
bined. A coloured acid like chromic and picnic acid forms a 
class of coloured salts, Ammonia viewed in quantity shows 
characteristic a tion-bands ; replace an atom of hydrogen 
ty any! or methyl, and the same bands are to be observed, 

ifted, however, slightly towards the red end of the spectrum. 
We see, then, in the carbon compound the radical vibrates, 
modifies lght passing through it in a definite way, and affects 
the sensorium by causing Se prodnee of a definite sensation 
of colour. So too it can produce a definite taste sensation. I 
do not hazard an opinion as to how the molecule stimulates the 
end-organs mn the tongue. Too little is known about the stimu- 
Jaton of the retina by light. Whether or not in both cases it 
is mechanical, one cannot say As to its bemg chemical action, 
it may well be asked, What 1s this? Chemical action atself may 
petaave be most satisfactorily interpreted by the use of a mecha- 
nical hypothesis. Much has yet to be discovered as to the exact 
relationship between vibration and taste sensation That this 
phacppbeneeal peels 8 all Ne. author Te to prove. When 
spectrosco investigation of the invisible spectrum 1s more 
advanced, farhiat Helmholtz has done for sound may also be done 
for taste, and we may know the exact vibrational counterpart of 
a taste quality as we know it already of the sound of a violin- 

iz. 
PARIS ; 

Academy of Sciences, September 13 —M. Emile Blanchard 
in the chair.—Expenments on the electrical conductibility of 
gases and vapours, by M Jean Luvin. A series of experiments 
are dacabed wWhick have led the author to the general conclu- 
sion that, under all pressures and at all temperatures, gases 
and vapours are perfect insulators, and that they cannot be 
electrified by fnction either with themselves or with solid or 
i bodies. Crucial tests were applied to air saturated with 
the vapour of water at temperatures ranging from 16°to too"°C ; 
to af dire and carbonic acid not dried, but just as they left 
the bath generating them , to the vapour of mercury at 100°C ; 
the vapours of sal ammoniac ; air heated by live embers or the 
flame of a candle; the fumes of sugar, camomile, incense, &c , 
none of which vapours gave the least mdication of conductibility 
Hence to suppose, as 1s generally done, that very rarefied gases, 
or gases at very high temperatures, are conductors, 1s a mistake 
due to confusion between resistance to disruptive and conductive 
discharges. Thus Masson has shown that at Ike potential the 
distance of the disruptive discharge im the air 1s twelve or 
thirteen times greater than in water, which simply means 
that the resistance of water to the disruptive discharge 18 greater 
than that of air, not that air 1s a better conductor than water. 
Henceforth physicists will have to reject all theories regarding 
the electricity of machines, the air, or clouds, in which moist air 


is assumed to be a conductor, or in which and vapours 
are supposed capable of bemg electrified by frction.—Quanti- 
tative analysis of the dry extract of wines, by M. E. Bouilhon. 


In order to shorten the ordinary tedious process, some chemists 
separate the liquids by means of porous bodies increasing the 
surface of evaporation. Bat this method leads to , 
cious results, numerous iments showing that all increase 
of spices esa lowers the weight of the — to 2 
very erable extent, m cofisequence of the evapora- 
tion of a portion of the glycerine. Thus a litre of claret 
yielded 22°4, 22°0, and 21°2 of sediment according 
2 and — of the vessels a ope Pa a 
process.—-On ccampea erythrocephala, a new species O- 
cecle, parasitic and nidulating, by M. A. Giard. This species, 
i hpcael hg Magee the coasts of Fécamp and Y is 
shown to considerably from Graffilla and the 

genera of Rhabdoccele hitherto described, It 
to ne 6 pores Severs by in the foot of is 
fmbriata, and a more complete study of this Mediterranean type 









giving rise to similar colours and 
pe yields as con- 
The alcohol bodies, such as mannite, grape- 
possess a certain 

commen molecular structure and a compound radical, CH,.OH. 
Associated with this radical is the taste rouge thor sar jast as 
‘ties. Common alcohol is tasteless, but it 1s monatomic, Pil the 


ike elementary 


will no doubt show that, like the parasite iqre “Wbecitied, dca 
secretes & cocoon.—Researches on the Pienrlnegpanen hneng 
the by M. R, ror The clreulatoty eyvtegt of tng 
organisms, as here descr ppears to aedogdes ° 
that of the Echinide, as alieute Tevealed Br in 
tions of the author and M. Proa 


ah peleccal ting (oo pabecal fast 
a 3 two i 
branches in the sane directions ; lastly, the absence of abori- 
circle --On the heart, digestive tube, and re @ ap 
of Amaracium tor. ws (a Compound Ascidian), en : 
Charles Maurice this paper the author determines the tay 
hystological functions of some of the organs already obserie 
y Seeliger, Von Drasche, and Delia Valle in other 
Ascidians.—On the annual movement of the barometer in Eurd 
pean Russia, by General Alexis de Tillo. While the yearf 
oscillations of the barometer in Siberia may be i 














curve of somewhat simple type, those of European Spar! : 
shown to be of a much more complicated character, From thg 
numerous records published by the St. Petersburg Central Phy, 
sical Observatory, the author has deduced the mean month 

readings for eighty meteorological stations in this regio 
these data have enabled him to determine the mean type of th 
annual barometrical curve for the centre of European Ruasiag. 
As it advances eastward in the direction of Siberna and Centrag 
Asia, this curve loses its secondary maxima and minima, whil 
on the other hand its amplitude increases gradually. i 
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OUR GUNS 


WHEN a careful engineer sets about designing a 
structure, he first determines the strain which the 
several parts of it will have to withstand ; he then selects 
his material and proportions it so that it will be able 
to carry the strains safely ; mn determining the margin 
which should be allowed he uses judgment based upon 
his own experience or that of others who have designed 
simular structures ; and if the strains be difficult to deter- 
mine, or if they be of the nature of severe and sudden 
shocks and complicated cross strains he increases his 
margin in proportion. Experience has shown, for ex- 
ample, that wrought iron in the form of a ratlway bridge 
may be worked safely at a load equal to one-four h of 
that which will break 1t down, a cast-iron bridge to one- 
sixth. The builder of a steam-engine rarely Joads those 
parts of his machinery which have to endure sudden and 
reverse strains to more than one-eighth or one-tenth of 
their ultimate strength If his structure fatl, the first 
thing the engineer does 1s to re-calculate his strains and 
the dimensions he has given to the various parts, and :f 
these should prove correct he seeks for the cause of 
failure m unlooked-for defects in his material ; and if 
failure in the same class of structure, of various sizes, 
recur repeatedly in the same place, he comes to the con- 
clusion, either that he has under-estimated the strains, or 
that the margin of sifety which he has allowed 1s not 
sufficient. An engineer accustomed to act in this manner 
must look with dismay upon the report of the Committee 
appointed to examine into the cause of the failure of the 
12-inch gun of the Col/itngwood, and of other guns of 
similar construction It is possible, of course, that the 
Committee have been able to calculate the strains which 
tend to destroy the guns, and have satisfied themselves 
that sufficient meta] has been provided for the purpose ; 
but, if so, it is much to be regretted that they have not 
seen fit to make the results of their investigations public, 
because it would have been :structive to know how the 
stresses are arrived at and what margin of safety 1s con- 
sidered sufficient for a gun When Colonel Martland 
read his paper on our new guns at the United Service 
Institution in the middle of 1884, the strains certainly 
were not known to the Ordnance Committee, because the 
pressure curves, purporting to represent one-fourth of the 
bursting pressure of the guns, and which were given on 
the official drawings, were incompetent to account even 
for the muzzle energy which the shot was supposed to 
possess, and consequently provided nothing whatever for 
other important work which has to be performed during 
the discharge, This fact was pointed out by the Zmgzneer 
warly in 2885, in an article com ting on one of the 
Lectures which had aly ee delivered at the 
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roughest work, and tiet to the class of railway bridges, 

which have well-defined and simple strains to stand. 
What takes place when a gun is discharged? First, 

there ig the direct pressure of the gases, which is still 

very imperfectly known. Next, this pressure travels 

along the bore at a very rapid rate, producing a shearing 

strain between the material in advance of, and in rear of 
the base of the shot, and this strain 1s intensified at each 

point where a sudden change of thickness takes place. 

Thirdly, there 1s the reaction to the force producing 

rotation of the shot, which tends to twist the barrel. 

Fourthly, there are the strains produced by the momentary 

presence of a white-hot body pressing against the wails 

of the bore with a pressure ranging from 25 tons to 1 ton 
per square inch; and, lastly, there 1s the longitudinal 
strain representing the reaction between the pressure on 
the base of the bore and the inertia of the gun itself. 
What engineer would dream of counteracting such strains 
as these with a less margin than eight or ten, if he were 
perfectly unfettered, and if he were certain of the manner 
in which the strains were transmitted through the metal 
of the gun , but even on this point there are grave doubts, 
for 1t seems almost certain that the strains travel as pulses 
or vibrations, in a manner which sets at defiance ali 
ordinary modes of calculation. No engineer would be 
surprised if guns, with a factor of safety of only four, 
burst frequently. 

But it will, no doubt, be argued that guns of the strength 
suggested would be impracticable We do not hold that 
opinion, because weight ina gun, even for naval purposes, 
is not objectionable, since the force of reco: duminishes 
with the increase of weight, and the metal appropnated 
to the gun would be saved in the carriage and structure 
of the ship; while, for land service, weight can be no 
objection whatever. The Committee make noallusion to 
a necessity of keeping down the weight of guns, hence it 
must be supposed that they would not sacrifice safety to 
this end, although it 1s well known that there is a kind of 
race among gun-makers to produce the greatest amount 
of shot-energy per ton of gun. It seems to us, therefore, 
most unfair that the whole blame of our failures is to rest 
en the Royal Gun Factory, that is, on the quahty of 
material and on the manufacture, when it 1s certain that 
the faults are faults of design—a want of sufficient metal 
——a view which the Committee adopt by their acts, though 
not by their words ; for they are adding largely to the 
weight of the guns in the very parts which experience 
and the investigations of outsiders have proved to be 
deficient in strength. 

But although the Ordnance Committee are reticent as 
to the scientific views which they hold respecting the 
structure of guns, they have a way of taking the pubhic 
into their confidence, through the instrumentality of a 
lecture delivered by one of their body, whose talents ag 
an agreeable expounder of popular science are well known, 
and they show much wisdom in making these manifesta- ‘ 
tions take the form of lectures instead of papers read, 
before scientific Societies. The advantage of a lecture is . 
that no awkward questions can be asked, and no fallacies 
or errors pointed out. Thus, when the 7Zahsondergr’s gun 
burst, Sir Frederick. Bramwell delivered a very pleasant 
Jecture at the Royal Institution, and the other day ihe “ 
same gentleman selected the subject of our guns ase 
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theme of his address to the Midland Institute at Birming- 
ham, and, we have no doubt, charmed his audience with 
“pis manent and ready wit. But what 1s there in either of 
the lectures just mentioned that throws the slightest light 
on the real difficulties of the subject? Why was not Sir 
F. Bramwell moved to read a paper at the meeting 
of the British Association which took place a few 
weeks ago in the very building in which he addressed 
the Midland Institute? Had such a paper been read, 
a most interesting and amimated discussion would have 
arisen, and the nation would have had the advantage of 
learning the opinions of men who have devoted their 
lives to working out the problems connected with the 
theory as well as the practice of the construction of 
ordnance. We are driven to the conclusion that the 
Ordnance Committee considered that such a course would 
have been dangerous to their self-respect , the deplorable 
ignorance which characterises all attempts at working 
out difficult questions by Committees would have been 
too glaringly exposed ; 1t was much safer not to subject 
themselves to cross-examination. 

If we are wrong, if the Committee have complete 
answers to the questions raised, it 1s open to them to 
convince the nation of the fact, because the sessions of 
the Institution of Civil Engineers will very soon com- 
mence, and some member of the Ordnance Committee 
should be deputed to read, not a popular lecture, but a 
serious paper that will demonstrate to a roomful of 
practical engineers that our guns have been constructed 
according to the rules which guide engineers in their 
ordinary work, and that yet they have failed. We have 
smail hopes that the challenge will be accepted. 





THE MATHEMATICAL AND PHYSICAL 
SCIENCES 
Histoire des Sceences Mathematigues et Physigues Par 

M Maximilhen Mane. Tomes I -IX. (Paris. Gauthier- 

Villars, 1883-86.) 

M MARIE’S great work advances rapidly towards 

* completion. The first three volumes appeared 
in 1883 ; the concluding three are in the press; we have 
now before us mine volumes, bringing down the narrative 
from the time of Thales to the time of Laplace. The 
undertaking 1s a vast one ; and we are not surprised to 
Jeear that it has cost forty years of preparation. The 
Jearned world 1s to be congratulated that it has falien 
into such able hands. M. Marie combines, in a rare 
degree, scientific with literary qualifications. A certain 
grace and poignancy of style set off his wide erudition 
and practical acquaintance with methods of teaching. 
He can be vivacious even over processes of integration. 
The accumulated mass of his materials nowhere hinders 
the lightness of his tread. Keen touches of sarcasm en- 
hven hrs most abstruse expositions, and agreeably remind 
bis readers that a sense of humour may subsist concurrently 
with a thorough mastery of the higher analysis. 

He has accordingly produced a book which, with these 
merits and some corresponding defects, only a French- 
man could have written—one eminently mteresting and 
original, at once lively and profound, instructive through- 
out 1f occasionally one-sided, frankly displaying the pre- 
possessions of its author, and not unfrequently—as we 
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shall presently show—his heedlessness of historical, and 
biographical] accuracy. Its characteristic merit consists 
jn the lucid interpretations contained in it of the ,okler 
methods of mathematical research, The works of ancient 
and medieval geometers are analysed, not barely in the 
view of exhibiting the results attained by them, Dut with 
the further purpose, most completely realised, of render- 
ing their various artifices and modes of working intelii- 
gible to the Jeast skilled :n the archmology of mathematics. 
M. Marie’s 1s indeed in no sense a book for beginners.’ 
It presupposes a considerable acquaintance with the most, 
recent developments of analysis, The reader thus pro-; 
vided may, however, follow with ease and pleasure 
steps by which earlier inquirers advanced ; he may enter 
into their conceptions, place himself at their precise point’ 
of view, and while marvelling at the ingenuity which’ 
carried them so far, study the hmitations of thought 
which hindered them from proceeding any farther. He 
may learn how the singular deficiency in the idea of 
abstract number which hampered the workings of such 
luminous and powerful minds as those of Archimedes, 
Apollonius, and Euclid, was supplied from the far East ;, 
how Hindu algebra and arithmetic formed the comple- 
ment of Greek geometry ; how both were transmitted 
through Arabic channels to Italy, and together constituted 
the starting-point of modern discoveries, Nor is it less 
curious to watch the gradual emergence of ideas big with 
the progress of the future, such as those of negative and 
Imaginary, or infinitely smal! quantities, how they pre- 
sented themselves with hesitation, and were at first 
shunned and distrusted; how they grew bolder and 
insisted on recognition, how their tentitive and partial 
treatment became widened and generalised until they 
finally developed the whole extent of their capabilities. 

It 1s well known that Archimedes gave the first approxi- 
mation to the value of r , but the occaston and significance 
of the step are often lost sight of. It marked, with the 
almost simultaneous attempt of Anstarchus of Samos tc 
measure the relative distances from the earth of the sun 
and moon, the introduction of numerical calculation into 
theoretical researches (Marte, t 1 p. §9). The nove 
effort was prompted, in each case, by the interest of - 
special problem. Archimedes, naively enough, sought ta 
prove that the idea of infinity had its root in enumerativ’ 
impotence, and could be abolished by expanding the 
resources of arithmetic. He exemplified his contentian 
by computing the number of grains of sand contained in 
a sphere with the interval from earth to sun for its radius. 
But a prehminary valuation of the ratio between the 
circumference of a circle and its diameter was indis 
pensable ; and the tract on the “Dimension of the 
Circle” was accordingly, in M. Marie's plausible view 
written as a kind of preface to the “Arenarius.” Inct 
dentally to the calculations in the latter treatise, he per 
fected the Greek system of numeration, and 
the principle of logarithms. : 

M. Marie has ventured a kind of restoration of 4 
algebra” of Archimedes (t i. p. 262). His rematiot 01 
this disputed subject are of great interest. He holds: 
impossible that his inventions should have been, , rangi, 
by the arduous path of his demonstrations ; sod scribe 
to him, accordingly, the possession of a compendiny 
method ‘of seascning founded os the transformations 
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patios sqonducting easily to results otherwise unattainable 
i rpiseanacendent genius, The secrecy observed 
megurifiteg it may have been due, in part to the difficulty 
‘ef eetelig tt forth in the absence of a suitable algorithm, 
$n part to the conventional prevalence of the synthetic 
mode of exposition. The art was doubtless held in 
common with Apollonius, and other geometers of the 
tine ; but was treated as a mere rude tool, not worth the 
iabour of bringing to a higher perfection. Had this early 
wralysis been independently cultivated, and set free from 
its servitude to geometry, the “method of exhaustions ” 
must, by its aid, in our author's opinion, have given birth 
té the lus exghteen hundred years before Cavalieri 
thought of his “ infinitesimals ” 

The work before us aims, above dll, at developing, as a 
coherent whole, the logical sequence of ideas, It would 
be unfair to say that this aim has been missed, yet we 
cannot help thmking that it might have been more per- 
fectly attained A vivid light, it 1s true, 1s frequently 
thrown upon obscure passages of research, and the filia- 
tion and significance of discoveries are, here and there, 
brought out with uncommon sagacity. Nevertheless, 
there is something wanting which M. Mane could casily 
have supphied. 

A somewhat fragmentary plan has governed the com- 
position of the book. Thetwenty-four centuries embraced 
by it are divided into sixteen periods of very unequal 
length, treated each in a section apart, consisting of a 
prefatory sketch of the progress accomphshed during its 
course, followed by a series of biographies of those who 
contributed towards it, arranged in strict chronological 
order. Chemists and mathematicians, astronomers and 
botanists, mechanjcians and physiologists, are thus placed 
side by side, with no closer tie of connection than the suc- 
cessive occurrence of the years of their birth, We have 
no sooner done with Lagrange’s Calculus of Functions 
than we are confronted with Watt's transformation of 
Newcomen’s steam-engine ; the convulsions of Galvani’s 
memorable frog succeed; and we pass thence to Par- 
mentier’s triumphant growth of potatoes on the plain of 
the Sablons,—-all subjects of great interest, and treated 
with singular charm. Yet their vanety, if it form, in a 
certain sense, an attraction, demands a stronger bond of 
unity than 1s here afforded The true historical element, 
in short,4s deficient. Nor is the want satisfactorily sup- 
plied by M. Marie’s sixteen prefaces, We should be 
sorry to lose them ; but they do not suffice. The absence 
of a connected narrative ts still sensibly felt. Even if its 
design had otherwise remained unchanged, the book 
might at least have been provided with a general intro- 
@uction, delineating and characterising the course of 
events to be detailed, pointing out the confluence, at 
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epochs of discovery, of various and distant streams of 


thought, and presenting, in one luminous view, the pro- 





greta in exact knowledge made by our race from the first 
dawn of civilisation until now. Perhaps it may not even 
yet be too late to add to a most valuable work a supple- 


‘waentary volume which would go far towards rendering 1 


h 


‘complete. 

" Im anofiter direction, M. Marie has perhaps unduly 
ded the scope of his enterprise. To have treated 

mittly the history of a// the sciences, natural as wal} 
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fifty volumes. Yet all are nominally included in “his 
scheine, while, in point of fact, those branches of know- 
ledge remote from his principal theme réceive only te 
casual attention of some stray jottings, with biographical 
notices of their leading promoters. 

His choice of representative names, tod, is open to 
criticism. Among omissions, that of Adelard of Bath, 
the first translator of the “ Elements of Euchd” from the 
Arabic, is very remarkable. He was one of the mest 
effective popularisers of Arab science in the thirteetth 
century, and played no unimportant part in the revival of 
mathematical learning. Yet he is not only ignored by 
M Mane, but his version of Euclid 1s handed over to 
Campanus of Novara, with whose commientary it was 
published at Venice in 1482, and who has in conse- 
quence frequently gained the credit of 1ts execution. 

Nor should the unfortunate Cecco d’Ascoli have been 
altogether forgotten. His “ Acerba,” if not all that it hes 
been claimed to be, contains many striking intuitions of 
natural truths. M. Marie, however, takes litde interest 
in the premonitory symptoms of discovery , and the rage 
for unearthing its obscure anticipations has possibly been 
carned a little too far. We miss, further, the name of 
Giambattista della Porta, the effective inventor of the 
camera obscura, whose “Maga Naturahs” was of 
European fame and influence. And William Cullen, the 
founder of rational chemistry in Great Britain, was at 
least as well worthy of notice as Kunckel, known in cob- 
nection with the manufactures of ruby glass and of phos- 
phorus, to whom just three times the space is allotted as 
to Black, the discoverer of “fixed aur,” and of “latent 
heat.” 

A crowd of superfluous names, on the other hand, 
might be cited. It seems ungracious to obyect to the 
presence of a sketch so interesting in itself as that of the 
career of Ambroise Paré , yet it 1s not easy to see what 
the treatment of gunshot wounds has to do with the 
history of mathematical or physical science. Equally 
outside the pioper scope of its cognisance are Henkel's. 
Improvement of Dresden china, Bosc d’Antic’s contrite. 
tions to the art of glass-making, Perronnet’s bridges, 
Trudaine’s “superb” highways, and Vaucarison’s auto- 
mata. If these give a valid title to admittance, why 
exclude Hargraves, Arkwnght, Smeaton, MacAdam, i 
a host besides? Why should the spinning-jenny * 
passed over in silence, when Loriot’s ribboa-loom cofes 
in for honourable mention? In troth, however, industtial 
and mechanical inventions belong elsewhere. 

It remains that we should justify our hint that M. 
Marie’s facts and dates occasionally stand in need of 


superseded, even momentarily, by his journey rpm 
on the contrary, he received hie appdintynent as ve 
Frauenburg in 1497, shortly after he tie ~ 
hiversity-—not of Padua, as stased by M. Marie, tut of. 
Bologna. Nor was he ordained « privet wt Ceneew th 
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was'‘conferred at Ferrara, May 31, 1503. He sought no 
@ipioma at Padua, though he studied medicine there 
during the four years of his second stay in Italy. The 
assertion that at the age of twenty-seven he was sum- 
mened to profess mathematics at Rome is inexact. Un- 
inyited, so far as is known, he repaired thither with his 
brother early in the year of jubilee (1500); and delivered 
unofficially some brilliantly-attended lectures during the 
ensuing winter. Finally, he settled down to his hife’s 
work at Frauenburg, not in 1510, but in 1512 

One rubs one’s eyes in amazement to find Basil 
Montagu’s discredited and superseded edition quoted as 
the best and completest of Bacon’s Works. Is it really 
possible that the news of the late Mr. Spedding’s labours 
has not yet reached Chantilly? It would appear not; for 
his name 1s unmentioned by M. Marie, who equally over- 
jooks Mr. Fowler’s instructive edition of the “ Novum 
Organum.” 

In the date assigned for Robert Hooke’s death, he 
copies an error of Poggendorff’s, who states that he died 
at the age of eighty-seven, whereas he did not hve to 

_ complete his sixty-eighth year. The substitution of 1722 
for 1703 1s of more than simply formal importance, since 
the publication of Newton’s “ Optics” and his acceptance 
of the Presidentship of the Royal Society, both depended 
upon the event thus post-dated Newton loathed con- 
troyersies, although drawn into many But while Hooke 
lived, they could only be avoided by self-effacement , and 
this was accordingly the policy adopted, as far as possible, 
By his great nval. 

M. Marie makes no secret of his aversion to the sour 
little professor of Gresham College , and it 1s too true 
that his character repels sympathy, while his achieve- 
ments were not of the dazzling sort to blind men to his 
failings. Still, his claim to due recognition remains 
intact, although ignored by our author, who states openly 
that only Poggendorff’s eulogies, by “forcing bis hand,” 
frustrated his intention of punishing his egotism with 
neglect. Yet Hooke, by Newton’s express admission, 
discovered independently the law of inverse squares, and 
it is not too much to say that, but for his incitements, 
Newton would not have undertaken the investigation 
which led to his immortal discoveries. 

M. Marie’s grudge against Hooke does not seriously 
detract from the value of his work ; but it 13 otherwise 
with his ill-will towards Newton. Not only 1s he avow- 
edly the partisan of Letbnitz in the never-ending debate 
concerning the invention of the Calculus, but his dishke 
(not wholly unjustifiable) to Newton’s conduct in the 
matter extends to all the processes of his mind. He 
compels himself, it 13 true, to utter a few obligatory words 
in acknowledgment of the greatness of his work ; but 1ts 
entire significance seems to escape him. His readers 
are only quite casually reminded that the discovery of 
the system of the world was of greater moment in the 
history of science than the solution of the problems of 
the brachystochrone, or of the centre of oscillation. 

We are told by M. Marie that Newton represented his 
University in Parliament from 1688 until 1705, during 
which time he was assiduous in his attendance, but 
spoke once only, to request the usher to shut a 
window (t. v. p. 170). In fact he sat three (1689-90, and 
again 1703-5), not seventeen, years. At p. 162 of the 
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same volume we meet the surprising statemeht that 
Halley predicted for 1682 the return of the comet:ob- 
served by Kepler in 1607. It 1s almost superfluous to 
remark that its appearance in 1682 was ad unlooked-for 
as that of any ef its predecessors, that its periodical 
character was then first divined, and in 1759 verified, 

The observation made by Wilcke in 1787 that the 
auroral corona forms in the magnetic zenith is attributed 
by our author to De Mairan in 1747. The eminent 
Academician, we can assure him, would have been the 
last to welcome a remark so subversive of the arguments 
by which he sought to efface the magnetic character of 
the phenomenon. Neither 1s it the case that Halley 
noticed the bisection of the auroral arch by the magnetic 
meridian. Obvious though the coincidence appear, it 
was first pointed out by Ussher in 1788. ' 

We note further M. Marie’s curious incredulity as‘to 
the authentic measurement, so far, of the parallax of any 
single star; his statements that the accepted value of the 
solar parallax 1s 85 (t. 1x. p. 43), that the mass of the 
moon 1s J; that of the earth, and that Herschel detected 
interstitial movements 1n resolvable nebulz (t 1x. p. 145)5 
finally, his ascription to Sir Weéféan: Herschel of the 
translation of Lacroix’ “ Differential Calculus” executed 
by his son conjointly with Babbage and Peacock 

These and other similar blemishes, however, are very 
far outweighed by the merits of the work in which they 
occur. It 1s one of marked individuality; and indivi- 
duahty lends interest, if it sometimes begets defects. No 
student of the higher mathematics should leave it unread ; 
its perusal cannot fail to afford pleasure, as well as te 
widen comprehension of modern methods by their com- 
parison with those they have succeeded, and by the 
intelligent survey of their growth in the past 





CHEMISTRY OF WHEAT, FLOUR, AND 
BREAD 


Chemistry of Wheat, Flour, and Bread, and Technology 
of Bread-making By Witham Jago. (Brighton: Pub- 
hshed by the Author, 1886.) 

HIS bulky Volume professes to treat of its subjects 

m an exhaustive manner. Wheat, flour, and 
bread-making are as important as they are universal ; 
and if they are common place, their study requires deep 
insight into chemical science. Mr. Jago’s book will form 

a valuable addition to economic science. The compo- 

sition of wheats from all parts of the world, the minate 

structure of the grain, the composition of mulling products, 
and the processes of panary fermentation, fall properly 
within the hmits of such a work, and are dealt with in aa 
exceedingly painstaking manner. The various methods 
of bread-making, the chemistry of the art, and the effects 
of blending different descriptions of wheat so as to secure 

the best possible results, are amply and ably di 

Modern milling and baking appliances are also described 

carefally and illustrated graphically, There is likewiaes 

enough of the author's own thought and research to re 

deem the work from the i pa! ape x 

The book is decidedly useful, and, making due atowane 

for the progressive state.of our knowledge upon, many of 

the topics dealt with, Jt will probably be oe 

standard work. It brings within its ample Hints a a 
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amotmt of ion which has usually, and we think 
apprypriately, been treated of by separate authorities. 
The book is, in fact, a sort of encyclopxdia of bread- 
making, and this being the case, it 1s open to the faults of 
such works. The design or scope 1s too large, and the 
matter introduced to our notice is often too remotely 
relevant to the immediate wants of the reader, A 
definition of chemistry, a table of atomic weights, 
an explanation of chemical equations, atoms and mole- 
cules, are scarcely necessary in this connection. Simi- 
larly, we cannot approve of lessons upon polarisa- 
tion of light, the uses of the microscope, and the camera 
juctda being introduced i extenso into a book specially 
treating of a technical subject like this Such knowledge 
ought to be assumed as already possessed by the reader ; 
and as well might the author have given instruction upon 
the origin and uses of decimal fractions, or led up to his 
subject by several preliminary volumes dealing with the 
whole “circle of the sciences” Certainly he lays him- 
self open to the charge of instructing either too much or 
too little. He deals with abstract scientific problems 
lying at the root of chemistry, and with the vulgar pro- 
cesses of the cook and the baker, and treats with equal 
facihty of the microscope and the flour-mill, We had 
rather leave the minuter criticism of thiy voluminous 
work to the many experts whom it concerns, and who 
will no doubt be ready to detect any errors into which the 
indefatigable and talented author may have fallen. If 
Mr. Jago 18 ever tempted to bring out a second edie 
tion, we may recommend the use of the pruning-knife, 
which, if judiciously and freely used, will leave a better 
proportioned but less bulky treatise in our hands 
JOHN WRIGHISON 





OUR BOOK SHELF 


American Fournal of Mathematics, vol vin. No. 3. 
(Baltimore, July 1886 ) 


In her note on “the binomial equation 2” — 1 = 0,” Miss 
Scott gives a somewhat simpler form of the equation for 
uartisection than that given by Prof. Cayley (Z.AM/ath. 
Proc, vol. xt, pp. 11-14), and works out the equation for 
pa tenn on apparently different hnes from Mr, 

.S Carey's solution (cf. Prof. Cayley, L.Math S Proc, 
vol. x1i. and vol xvi) Mr F. N. Cole furnishes “A 
Contnbution to the Theory of the General Equation of 
he Sixth Degree,” which is interesting from the historical 
details which he gives. He acknowledges his great 
indebtedness to Klein, but there 1s a gooi deal of 
original work im the note Mr. J C. Fields gives a 


meat “proof of the elliptic-function addition-theorem ” 
The pidce de résistance of the number 1s, however, 


he long-looked-for notes of “Lectures on the Theory 
of Reciprocants,” by Prof. Sylvester. These are de- 
signed as “a practical introduction to an enlarged 
deory of algebraicil forms, and, as such, are not con- 
structed with the mgorous adhesion to logical order which 
night be properly expected in a systematic treatise. The 
of the lecturer was to rouse an‘interest in the sub- 

ect, and in pursuit of this end he has not hesitated to 
wate many results, by way of anticipation, which might, 
with stricter regard to method, have followed at a later 
in the course.” The lectures, which are ten in 
, Have been tba by er Hammond. The 
vet, which, it will be remembered, was fully brought 
fore-wur readers by Prof. Sylvester's inaugural lecture, 
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has piegn Grapiioty many of our younger math 
cians, so that there 18 hope of the Professor's cl 
aspiration of creating “such a school of mathematics as 
might go some way at least to revive the old scientific 
renown of Oxford” being soon an accomplished fret. 


The Non-Euclidian Geometry Vindicated: a Reply to 
Mr. Skey. (Transactions of Wellington Philosophical 
Society.) 

A PAPER entitled “On the Simplest Continuous Mani- 

foldness of Two Dimensions and of Finite Extent,” by 

Mr. F. W. Frankland, was read before the London 

Mathematical Society, December 14, 1876 (Proc., vol. 

vill. pp. §7-64), and was subsequently published in our 

columns (vol. xv. p. 515) This same paper, or one of 

similar character with identical] title, appears to have 
given nse to a paper by Mr Skey, which took the fo 
of notes on Mr Frankland’s paper, and was 

the Wellington Philosophical Society on June 26, 1880 

(published in the thirteenth volume of the 7ransactens 

of the New Zealand Institute). The pamphlet before us 

1s an abridgment of a senes of letters in which Mr. 

Frankland convincingly replies serzatim to the main 

points raised by Mr Skey, and maintains his former 

ground by additional arguments. 








LETTERS TO THE EDITOR 


[The Kastor does not hold himself responsible for opinwns ex- 
pressed by his correspondents, Nether can he undertake to 
return, or toc with the writers of, rgected manu. 
scripts No notece 1s taken of anonymous communications. 

[The Kastor uergently requests correspondents to heep thar letters 
as short as possible. The pressure on his space 13 so great 
thal st 1s impossible otherwise to insure the appearance eves 
of communications containing tnteresting and novel facts.) 


The Sense of Smell 


I KNOW a Ponce who has never been conscious of any odour 
from a bed of mignonette, and I know another person who has 
never been conscious of any odour from a bean-field, Both of 
these persons have the sense of smell acute and discriminating as 
regards other odours. 

I know persons who cannot discover a difference between 
certain odours which are very different to ordinary 
Then there are. persons who are sickened by certain odours 
which usually give pleasure. A considerable number of payor 
seem to be altogether destitute of the sense of smell ; and on the 
other hand there are a few who have the sense very strongly 
developed 

T am at present investigating peculiarities of this sense, and 
I shall feel obliged to any one who will furnish me with alfustra- 
trons or examples—whatever their character may be— with sach 
fullness and precision as will enable me to use them 1m a sci 
inquiry. ARTHUR MITCHELL 

34, Drummond Place, Edinburgh, September 24 





Paleolithic Implements in Cambridgeshire 


Few Palzolithic implements have, I believe, been discovered 
in Cambridgeshire, although they are abandant in the gravels 
of the neighbounng counties of Suffolk and Essex. It may 
therefore interest your readers to learn that three implements 
have lately been found near Kennet, on the surfece of a field 
not far from the high-road from Newmarket to Thetford. Two 
of the implements are kite-shaped One, of lustrous binék 
flint, 16 acutely pointed, with sharp cutting edges, and bas a patt ~ 
of the original crust of the flint left on one of the faces, which 
is less convex than the other It has lost a portion of the butts 
end, but is otherwise perfect. Ihe third 1s a shatp-rimmed’ 
ovate implement, the surface of which is stained a deep ochreogs 
colour. Portions of the original crust remain on the Faces aed 


Two other implements of the pointed type Lave been foand 
on the surface noes Keninet, but ie not in my < * 


in NaTuRE (vol. xxxiii, pp. 222-231), Jn the winter of 1884-85 several implements and flakes‘weee:.' 
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Seana ie» bellestcplt opened, yt the Grent asters Mail 
ppupeny bby she side af the line, ahout « mile aad @ quarter 
ftom. Kennet Station, in the county of Sualk. A reference to 
te Map of the Ordnance Survey, Sheet 51, N.E., 
witi-show that the gravel in which this pit was o we an 
extension of that which underlies the site of the above surface 
cuscovery. The implements from the ballast-pit which have 
comp into my possession are of the kite-ahaped and ovate types. 
Some are water-worn and abraded, in others the angles and 
edges are as sharp as if made yesterday 
ARTHUR G, Wricnut 





Sign-Numbera in Use among the Masai 


AMONG the numerous tribes of Central Africa the Masai are 
dis\inguished by their use of finger-signs to denote numbers. 
Fhese notorious warriors rarely ever use Janguage to indicate 

without accompanying signs on the fingers, though 
wary frequently the latter are employed without the former, 
especially in answering questions. 

As by some inadvertency I omitted giving a list of these signs 
in “ bh Masai-Land,” and Mr. Johnston, in his book 
‘¢ Kilimanjaro,” bas followed sux, it may still be of some 
imterest and value to anthropologists to learn what these are. 


Rugish Masa: Sign 
t Nabo First finger held out alone 
2 Aré First and second fingers held out and 
alternately moved backwards and 
orw 
3 Um Thumb and two first fingers placed 
tip to tip 
4 Unghwani First and second fingers Iaid on top 
of each other 
3 Umiet Thumb placed bet ween first and second 
, fingers 
6 Ile Thumb scratched over nail of second 
ger 
y Natashana No hnger indication 
& Usiét Hand held open and vertical and 
moved up and down 
9 Naiido Thumb and first finger form a circle 
by jomung the tips 
a0 Tomon Firat finger drawn over the nail of the 
thumb 
41 Tomoni-obwo Same sign as in 10 accompamed by 
that for3. ‘The same rule for the 
succeeding numbers 
32006“ Tikitum The hand closed and opened rapid! 
21 Tikitum-o-nabo The same as 20, but followed by the 
sign for 1 
30 ©=Othman First finger held out and shaken by a 
circular movement of the wrist 
4°0)6«6Artum The hand held open and vertuucal and 
shaken or agitated by a circular 
movement of the wrist, net up and 
down as in 8 
go Unum Thumb placed between first and second 
fingers, and hand azitated as in 40 
Go Tomoni-ilé Nail of thumb scratched on na of 
third finger 
Tomoni-nabishana No finger indication 
& Tomom-usiét Same as in 8, but sign never employed 
alone 
go Tomoni-naiido Same asin 9, but words always em- 
ployed along with sign 
100 Ipé The partially closed hand opened once 
or twice 
aoe Ipé-ard 


JOSEPH ‘THOMSON 





A GLACIAL PERIOD IN AUSTRALIA 


GREAT many theones have been put forward to 
explain the extensive glaciation which repeatedly 
covered Europe and North America with enormous ice- 
wtreams, The ingenuity displayed by those who dealt 
with the subject was well worthy of the importance which 
attaches to the solution of the problem. However 
plausible some of the theories propounded may be, stil 
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pownature to approach such a question, watt) 
all the available evidence bearing on the subject-haa 
been brought together. The cathe hemis ina, 
up till very recently, revealed aly 8 few, not very 
important facts, regarding glaciation, and it is evident 
that glacier traces in that hemi smust be of great 


may suppose it to be cosmic or terrestrial, I. think, 
therefore, that my discoveries of glacier traces.in Australia. 
may be of sufficient general scientific interest to warrant 
my giving a short account of them in this journal. 

Dr. von Haast, in his excellent work on the “ Geology 
of Canterbury and Westland (New Zealand)” gave » 
detailed account of the traces of an extensive glaciation 
i the Middle Island of New Zealand, together with a 
map, showing that at one time the glaciers on the western 
slopes of the Southern Alps in many places reached 
down to the sea, and that those which descended from 
their eastern fianks covered a large portion of the low- 
fends extending between the mountains and the coast- 
ine 

During my exploration of the central ‘of the 
Southern Alps I observed numerous old oraies ond 
roches moutonnées in the area which, according to von 
Haast’s map, had once been covered by glaciers, Parti- 
cnlarly was | struck with the freshness of the striz, the. 
scratches and grooves in the steep and rocky preci- 
pices on the sides of Milford Sound, that jewel of the 
Southern Alps.?' Capt. Hutton, who examined some of 
a other sounds has not discovered any glacial traces 
there 

Even now the glaciers in New Zealand reach down to 
700 feet on the west, and to 2000 feet on the east side, 
which shows that New Zealand must be sulyect to a very 
different climate to that in simular latitudes—44°—1n the 
northern hemisphere Like Patagonia, New Zealand 1s 
at the present day to a certain extent 22 @ Glactal period 
The much greater extent of the prehistoric glaciers 
shows, however, that it 1s now by no means af the height 
of its glaciation. 

Although a Glacial period was shown to have existed 
in New Zealand, there have not up to now been any 
definite statements regarding this subject in the mainland 
of Austraha The Rev. Tenison-Woods* examined 
certain rocks in the Blue Mountains, an insignificant 
table-land to the west of Sydney, and came to the conclu- 
sion that these, which bad been supposed to indicate ice- 
action, did not do so, and that in fact there was na 
evidence of a Glacial penod in the Blue Mountains. Mr. 
Howitt‘ came to a similar negatve result ardin 
certain gravels and conglomerates, which according tc 
others indicated glacial action. Griffiths,’ on the other 
hand, claims these and other conglomerates of Omeo anc 
Gippsland as evidences of a Glacial] period tn 

rof. Tate ® described some striated rocks found near 
Adelaide, and Strling’ has shown that there exist ex- 
tensive traces of glacier action in certain valleys near 
Qmeo 

I myself have,’ in several papers, published some o 

1 R. von Lendenfeld, ‘‘ Der Tasmangletecher und fn ili genaees 
termann's geographiechen Mi 

Phe Tine of te faa Pied New Zealand,” ft 

Liane Huwon, Proceedings of the Linnean Society of N.S W. 


1885 , 
3 the Linnean of N.S.W., vol vit. p gla: 
4 Makerere of ey coal S.clety af Lowden, vol, mage 


© Evidences ofa Glacial Bpoch in Victoria,” Precerdings of the Raja 
6 Tue, Amavereney ‘Address, Transactions of the Royal Society af Buus 
Evidences of Gisclation in the Anstuallal 
Alp” P prey opal Sorry of View rr 
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sesatts-of my two explorations of the Australian Alps, 
orth { qaumerous indubitable traces of prehistoric 
- ghachers;am Mount Kosciusco and on Mount Bogong.’ — 

“bir. Government Geologist of South Australia, 
has’ furni me with photographs of beautifully pre- 
striee on rocks m the Mount group near 
Prof. Hutton * has taken objection to the con- 
chesionis arrived at by myself, and although he acknow- 
a Glacier period in Austraha, objects to its having 
Glacial period. If I now revise the facts stated 
others, and compare them with my own observations, 
hope I may be able to give some idea as to the ime 
and extent of the Glacial period in Australia, Before 
entering on the subject, however, I must give an outline 
of the physiography of the Australian Alps. 

The part of Australia is destitute of high 
mountains; only in the south-eastern corner we meet 
with greater elevations. Here a true Alpine chain 1s 
situated. These Australian Alps consist of numerous 
parallel] chains extending from south to north, which are 
curved mh such a way as to advance with their convex 
sides eastward The Australian Alps are very old ; only 
Paleozoic formations participate in the folding which runs 
parallel to the extent of the ridges. The predominant 
rocks on the surface are gnetss-granite and Silurian, 
which appears generally in the fames of brown slate 
Devonian limestones and slates are found, they are, 
however, not common and discordant to the underlying 
Siuurian. The stratified rocks are ghly folded, and 
usually with a very large dip or vertical. The Silurian 
appears on the surface in elongated islands or bands (com- 
ee the Government geological map of New South 

ales), which extend parallel to the stnke and to the 
main ranges. The coast-line follows precisely the same 
direction as the mountain-ranges, and the contour 
lines on the steep submarine precipice which extends 
down from 1st also run in the same direction. It appears 
that these mountains have been formed by a process of 
folding consequent on a horizontal pressure acting from 
west to east, and moving the folds in that direction 
ey from a centre of depression si/uated in the interior 
of Austraia The steep submarine precipice by which 
the land sinks abruptly to a very great depth appears as 
a more recent fault, 

Volcanic action participated in the formation of the Aus- 
tralian Alps, particularly in the vicimty of Mount Bogong. 
The volcanoes which formed the Bogong basalt plains, 
&c., seem to have been active during the early part of 
the Devonian. It appears probable that the upheaval of 
the Australian Alps—the folding—took place between the 
Silurian and Devonian or in the ealy Devonian. Hardly 
any formations later than the Palseozoic take part mm the 

ion of the Australian Alps, and those which, lke 
she Miocene in the valleys, have been observed, show a 
serfectly- undisturbed horizontal stratification. 

It will be seen from this that the Austrahan Alps are 
iat old, much older not only than the European Alps 
Alps. 
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Himalayas, but older also than the New Zealand 

The effects of erosion are consequently much 

more matured there than in the other mountain systems 

spentionéd, and consequently the appearance of these 

a is ~ partie ar heen nly here and there 
out on the summits ¢e bills or form stee 

wecipices on their sites. pela the ouk 

are very tame, and round. Mountaineering in 

{ustraiia can pencrally be performed on horseback. The 

oasements of high massive elevations only are left. High 

aad shatp ridges weathered into senes of grotesque rock 

the characteristic of the much younger Alps of 


: have long since disap and extensive undu- 
Wing table-lands now mark tie tocaiities where once high 
ch det ver age of the results of my explorations will be published in 


aa . ee ? 
earache Gtantel tn Avatraiin,” Procerdings of , 
EE eke, Heel ‘South Wales for y68s. 
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peaks have stood. These table-lands are well defined 
and surrounded by steeper inclines, i Bie they 
descend to the surroun lowlands. — Kosciuseg 
group, from which the highest mountains in Australia 
arise, is a remarkable example of such a table-land, 


exten over an area of 160 square miles, with an 
average height of 5600-6000 feet, 
The est mountain in Australia, Mount Townsend, 


which I discovered to be the culminating t of Aus- 
traha, is 7351 feet high! There are se other peaks 
mm the Kosciusco 5 frouP over 7000 feet, parucularly 
Mueller’s Peak, 7266 feet, 


which was, up to the time of 
my expedition, considered the highest. Two peaks, which 
I have named Abbott’s Peak Mount Clarke, are over 
7100 feet high. 

In other parts of the Australian Alps the height of 7000 
feet 1s nowhere reached. Next im importance to the 
Kosciusco group 1s the Bogong range, the highest pomt 
of which was ascended by me this year; it is 6508 feet 
above sea-level. Other peaks on the basaltic plateau 
south of Mount Bogong attain a height of 400 feet. 

The whole of the Australian Alps consists of several 
high table-lands divided by very broken and hilly co 
from each other. The lowest levels on the tab 
are usually Ingher than the hill-tops in the adjacent 
country. The valleys are cut deep into the land The 
main Alpine valleys have in their upper and middle por- 
tions an elevation of about 2000 feet. Steep gorges and 

waterfalls occur only on the margins of the table-lands. 
Terraces in the valleys themselves are not met with. 

The Austrahan Alps reach tothe sea. The whole of the 
south-eastern coast of Australia is hilly Towards the west 
and north-west they dive under the Teruary plains through 
which the Murray River wends its way. In the north 
they terminate on the left bank of the Yass and nght 
bank of the Shoalhaven River. The mountamous country 
extends beyond this line to the north-eastern corner of 
Australia with a similar direction of the chains; but in 
this locality the geological structure changes. Extensive 
Triassic and Carboniferous formations take the place of 
the gneiss-granite and Silurian of the Austrahan Alps 
South-west the Alps may be considered to terminate 
near Melbourne. 

The Australian Alps, from the Murray plain to the sea, 
have a width of about 120 miles on an average, and they 
are, from Melbourne to the Yass River, nearly 400 
long. They are situated between 35° and 39° S. lat. and 
145° and 150° E. Jong. Their latitude accordingly corre- 
sponds to that of the Sierra Nevada. 

The Australian Alps exercise a vast influence on the 
climate and rainfall, in such a manner that, whilst the 
greater pos of Austraha south of the zone of tropical 
rains, suffers exceedingly from want of rain, the south-east 
corner—the Alpine part of Australia—has sufficient raio- 
fall for the development of the country. To thas chmatic 
influence of the Austrahan Alps the t superionty of 
the colonies of New South Wales and Victoria over all 
the other Australian colonies must be ascribed. 

At preer situated to the north of the ov 
group, tne only meteorological station at a high elevation, 
there 18 a very heavy rainfall; from there it rapidly 
decreases as we advance westwards towards the interior, 
and also to the east, although not so much. 1t increases 
again on the east coast. 

The Eucalyptus forests of the lowlands extend up'to a 
beste of about led feet. Higher sg rome are step a8 
tute of trees. upper margin ‘of treegro 
a ees ot vey tee ena Samed yay tiernat, Fo 

species Encalypius paucifiora Gunati, \ 
Alpine forest resembies “ Krummbols” of our Aips, 
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it snows m the Australian Alps very much in the 
winter, and the ling westerly winter winds pile up 
masses of wind-biown show just below the high ri on 
their eastern or lee side. These masses of snow never 
disappear altogether in summer, and we find eternal snow 
in the Austrahan Alps at an elevation of 6500 feet. 

The excessively clear and bnght Australian epaiaed sari 
affords no obstacle to the nocturnal irradiation of the 
day’s heat, and so it very frequently there at 
night, even i midsummer, down to sooo feet. I experi- 
enced severe frosts on Mount Kosciusco in January 1885 
—January corresponds to our July—whilst it was in- 
tensely hot in the adjacent lowlands 

From these statements 1t 1s evident that we have in the 
Austrahan Alps a formidable mountain-range, which, 
although not plcated now, would bear glaciers if the 
climate were slightly colder and more humid. 

It seemed particularly surprising, therefore, that the 
older authors on Austrahan glaciation had given a verdict 
without examming the Alps. If no glacier traces were 
found in the lowlands, they yet might be found in the 
Alps; and if glacier traces were found in the lowlands, 
how much more extensive must they be in the mountains. 
Up the mountains I accordingly went to look for them. 
I undertook two expeditions In 1885 I visited the 
Kosciusco group and ascended Mueller’s Peak and 
Mount Townsend, arid this year I explored the Bogong 
range and ascended the highest mountain in Victoria, 
Mount Bogong. 

The Governments and learned Societies of New South 
Wales and Victoria greatly assisted me in my work by 
sa agceeald aid and 1n other ways, and I am glad here to 

d@ an opportunity of expressing my gratitude for the 

—I might say splendid—liberality with which the 
ustrahans have aidedme On my second journey I was 
accompanied by Mr. James Strling, Distnct Surveyor of 
‘Omeo, whose well-known essays on Australian glaciation 
4vave closely connected his name with the subject I had 
in view. 

I was favoured with fine weather on both occasions, 
and on both occasions travelled through country never 
previously explored by any one with practical mountain- 
eering experience North of Mount Bogong I travelled 
for three days through country hitherto unknown.  ! 
found glacier traces on both occasions in great abundance, 
and in a sufficient state of preservation to be recognised 
as such without the shadow of a doubt. On the sides of 
the valleys of the tnbutaries to the Snowy River, which 
drains the eastern slopes of the Kosciusco plateau, | 
found abundant re. hes moutonndées at levels over 5800 feet, 

and high above the bottoms of the valleys Also in some 
a of the table-land itself such were found. Witha 
ittle Alpine experience it 1s not difficult to discriminate 

“Petween such ice-worn rocks and the ordinary bosses of 
weathered ite. These rocks are particularly well- 
defined in the Wilkinson Valley, the upper part of which 
15 situated between Mount Townsend and Mueller’s Peak. 
The bottom of the upper part of this valley 1s a broad 
and flat plain 6260 feet above sea-level. The hill-sides 
which surround it are everywhere worn down by glacial 
action up to about 800 feet above the valley bottom. The 

liumt of 1ce-action 1s clearly marked, as in many 
valleys of the European Alps, and the thickness of the 
prehistoric ice stream thereby clearly indicated. 

On the southern slopes of Mount Bogong, and also on 
the s of the northern flank of the mountain, basaltic 
etratics were found, which rocks could hardly have been 
transported to that locality without 1ce-action, In the 
valley of Mountain Creek, to the north of Mount Bogong, we 
discovered a large and well-preserved terminal moraine 
at an elevation of about 2800 feet, and some traces of 


others further down the valley. 
“The large moraine was carefully studied by Mr, Stirlin 
and myself, Rocks of vanous kinds are scattered 


irregularly in it. It extends from one side of the Sroad 

to the other, and és cut through near the contre by’. 
the Mountain Creek. On the steep slopes towards the” 
stream its composition of rocks brought dows by-ah ice- 
stream can be éasily sed. Py ‘ 

These two expeditions to the Australian convinced 
me that at one time these mountains were glaciated, and 
the discovery of the moraine in Mountain Creek Valley, 
together with Stirling’s (4.c.) elaborate researches in the 
Livingstone Valley, prove that the ice-streams of the 
Glacial period must have descended to pretty low levels. 
Down to 2000 feet pase! traces have been found in 
various parts of the Alps, and also in the Lofty Mountains 
near Adelaide. It is assumed by C. Wilkinson and other 
leading Australian geologists that a pluviatile period existed 
in the Miocene period, and it 1s obvious that such a period 
shar probably be :sochronous with the glaciation at high 
evels. 

It 1s difficult to say whether the Australian and New 
Zealand glaciation was simultaneous, but that also 
appears probable. The better preservation of stric, &c., 
in New Zealand 1s doubtless due to the greater hardness 
and resisting power to meteorological influences, of the 
1ce-worn rocks in New Zealand than in the Austrahan 
Alps, where rapidly weathering gramite ts prevalent. 

hether this glaciation of Australasia was simultaneous 
with the last glaciation of Europe, or whether it was in 
time situated between the last glaciation and the last but 
one of the northern hemisphere, 1s not easy to decide. 
It appears nearly certain that 1t was of /afer than the 
last European Glacial period, and, as far as my opinion 
of the appearance of the traces it left behind goes, it was 
earlser. \t may be hoped that future researches will show 
in a decisive manner whether it was simultaneous or 
earlier If we do not consider merely local circumstances 
of sufficient effect to produce such a great change of 
climate as to cause so extensive a glaciation, we may, by 
arriving at the decision of the time of the Gl period 
in Austraha, also ascertain whether Glacial periods 
m the southern and northern hemispheres are simuéia- 
neous or alfernating, which would give a clue to the 
difficult problem before us. 

The necessary researches will doubtless be carried on 
with vigour by Australian men of science; and we may 
hope that their sagacity melt jsptachdet ines may lead to 
the sotution of the question, What 1s the cause of Glacial 
periods ? R. VON LENDENFELD 
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[t is a fact which has become more and more evident to 

the practical cultivator that the results of his efforts 
manifest themselves on the whole in a sort of compromise 
between the plant and its environment. I mean that 
although he sees more or less distinctly what his plant 
should be—according to a certain standard , however—it 
is but rarely, if ever, that the plant cultivated perfectly 
fulfils in every respect what 1s demanded of it. Of late 

ears this has of course forced itself more p 
before the observer, because the facts and phenomena 
constituting what 1s termed variation have been so much 
more definitely described, and the i a arising ont 
of them so much more Clearly formulated. 

Two points can ke asserted without fear of contes- 
diction: first, the plant itself is a variable organism ; 
and, secondly, its environment varies. Now within 
limits which are somewhat wide, when closely ¢#- 
amined, the experience of man leads him to negiect the 
variations occurring around him, and so no one quarrels 
with the statement that two individual gerasiums Belong 
to the same variety, or two oak trees to the sanie tpecies, 
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aithough aceurate description of each of the two 
Sesanteass ox-of the two oaks might require very different 


a. Te also, become more and more evident that 
aithough we cannot ascribe all variations to their causes 
—very often, indeed, we cannot even $s st causes for 









them—there are nevertheless numerous deviations from 
the normal, so to speak, exhibited by plants which can 
be, dis referred to certain deviations from the 


normal on the part of their environment. 

To illustrate this we may take the case of two plants of 
that very common weed, the Shepherd’s Purse, growing at 
different ends of the same small plot of ground: the soil 
is sandy, and so much alike all over as to be regarded as 
the samt everywhere, nevertheless the plant at one end 
is large, more than a foot high, and luxunant, with many 
leaves and flowers, and eventually produces numerous 
seeds, whereas that at the other end 1s small, less than 
4 inches high, and bears but a few stunted leaves and 
three or four poor flowers and fruits The cause of the 
difference 1s found to be the different supply of water in 
the two cases, and if any one doubts that this may be so, 
let him try the experiment of growing two or more speci- 
mens of this weed in pots the pots to be new, filled with 
soul which has been thoroughly mixed, and all the pots ex- 

to the same conditions—z e. practically the same— 
except that those of one series are watered sufficiently 
often, and those of the other only just sufficient to keep 
the plant actually hving. The experiment 1s easy and 
conclusive with such a weed as the above. Now, it 1s 
just such experiments as that above described—some of 
them equally simple, others less so—that the physiologist 
devotes much of his attention to, and in just such a 
manner has been gathered together a nucleus of informa- 
tion around which more knowledge can be grouped. 

I may make these points clearer by again quoting an 
illustration, and, not to confuse or mislead you by going 
too far afield, I will keep to the same Ine of investigation, 
partly because it 1s quite as simple and conclusive as any 
other of many that might be selected, and partly because 
at may be possible to set before you some facts which are 
interesting or even new to you. 

It has been found that in some cases where two plants 
are growing in the same soil and under the same con- 
ditions as above, but where one plant receives less water 
than the other, that the dwarfed drier plant is more 
hairy than the larger and luxuriantly growing plant, which 
has been well watered. On looking more closely into 
this matter it turns out that the extra hairiness is (in 
some cases at any rate) simply due to the fact that the 
hairs are closer together, because the little cells on the 
outer parts of the plant which grow out into hairs do not 
increase so much in Iength and superficial extent as those 
on the well-watered plant, and thus the hairs stand 
thicker together on the same superficial area of the organ 
—of a leaf, for instance. In other cases, however, the 
hairs are really increased in numbers and length—the 
plant is absolutely more hairy. It will be noticed that 

$s concerning growth and turgidity, and of the in- 
fluence of various minerals, and so on, are not under 
‘eensideration here. I am not asserting that all cases of 
pairiness in plants are to be ascribed to this cause ; but 
it does occur, as stated, and the pomt is a curious one 
ia view of the fact that very many plants which grow in 
sandy dry soils are conspicuously” hairy, whereas allied 
Species growing in or near water, or even only in moister 
@ituations, are devoid of conspicuous hairs, or even quite 


. 
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se. be above peculiarity is not confined to leaves and 
ees for experiments with roots have shown 





that the root-hairs, which are so important in collecting 

: &e. the soil, can be made to ap in 
aunibers: when the root is kept in a soil which 
pees ead only slightly moist, 
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very few are developed on the same roots growing in 
water. this again is in accordance generally with the fact 
that the roots of land-plants growing in hght soils develop 
innumerable root-hairs, whereas those of water-plants do 
not thus increase their surface and pots of attachment. 
I cannot here go into all the interesting facts known about 
these hairs, but it will be sufficient 1f you bear in mind 
the main points just mentioned. ; 

Let us now vary the experiments a little. It is obvious 
that we might suppose any number of differences im 
the amount of water given to the plants used in the 
experiments described above ; but it would be found, as 
matter of fact, that however httle be the quantity of water: 
given to the soil in which the dwarfed plant 16, compared 
with that put into the soil in which the luxuriant plant grows, 
the actual weight of water will nevertheless have to be cons 
siderable, taking the whole hfe of the plant into considera- 
tion—there will be more used than you p sairgeed know, 
moreover, because the soil itself will no doubt condense 
and absorb some from the atmosphere during the aight. 
There 1s a minimum of water absolutely necessary, and if 
the plant does not obtain this it will die. Its death will 
be ushered in by drooping and withering of the leaves, 
stem, and roots, and this condition, in which the functions 
of the plant are interfered with beyond a certain point, 
passes into a condition of disease. 

Now take another case. We might so arrange the 
experiment that we poured and continued to pour too 
much water into the soil. Here again it would be found 
that a condition of disease eventually sets in—z.e. a con- 
dition in which the functions of the plant are again inter- 
fered with beyond a certain point. The symptoms aad 
progress of the disease will be very different in the latter 
case, however, from those in the former. It may also be 

mentioned that in neither experiment 1s death inevitable 
if the disturbing cause 18 removed soon enough—#e. if 
sufficient water be added in the first case before the 
cells have ceased to be able to take it up, or if the 

revious conditions of the soil are restored soon enough 
in the case of the over-watered plant. 

Here we come to a matter which 1s less simple than 
may appear at first sight. You will note that the problem 
in the latter case 1s to restore the previous conditions of 
the roots and soil soon enough, I put it thus, because 
the conditions of the roots and soil may soon be very 
profoundly altered by the over-watering. 

To understand this, it 1s necessary to become a httle 
more fully acquainted with the condition of affairs in what 
may be called the normal case, where the soil is hght and 
open, and plenty of water but not too much is at the dis- 
posal of the roots. Such a soil will consist of nnumerable 
fine particles, of different shapes, sizes, and composition. 
No doubt there will be grains of quartz, particles . of 


broken up vegetable matter, and httle ed bits, of 
stones Containing various minerals; each of these. tiny 
fragments will be covered with a thin layer of water, and 


you would probably be greatly surprised if I were to go into 
' the proofs showing how extremely tenacious of its water- 
| blanket each particle is. It may be enough for our present 
| purpose if you accept the fact that it requires enormous 
force to deprive the particles of the last traces of their 
water-layers ; they will A Shbg off some—or in some cases 
even a good deal-rather easily, and in fact when the 
layers become of a certain thickness no more water can 
attach itself to the particles, but it falls away and the soit 
remains saturated, as we say. 3 

Now these particles of soil, each enveloped in its w: 
blanket, are not in close contact ; there are spacts 
them, and these interspaces influence the quantity of 

pe oben ep Paor | 

3 the particles 

in shape and site, 


Let us suppose such a soil 
above referred to being om e 
tact at various intext: 
Uf water be then added in soqae 


will be lied wich a 


526 
quantity, each of the particles becomes clothed with | 
layer water, and seme of the air is h 


driven though 
bubbles of air wilt stil exist in die tanger eearepacas 

A third case is conceivable—~so much water might be 
supposed to find its way in, that no air remained in the 
mierspaces between the particles of soil. Now it is true 
that such a state of affairs is not readily brought about m 
& normal soil ; but I may mdicate how the result is occa- 
sionally attained to a great extent. Su that a layer 
of clay or other impenetrable subsoil hes beneath the soil 
in question ; then if water oozes into the soil m larger 
Suantities tan can be got rid of in the tame, it is poses le 

r nearly all the aur to be displaced. Of course the 

object of good drainage 1s to prevent this ; and it is often 
overlooked that dramage from below has the effect of 
drawing in air as well as of running off superfluous water 
—air is driven into the spaces as water leaves them. 
_ In speaking of the “bubbles of air” entangled in the 
io between the particles of soil, each with its 
water-bianket, I have overlooked some details as to what 
the bubbles really are As a matter of fact they will not 
remain of the same composition as ordinary air, and may 
soon differ considerably ; besides the vapour of water, 
they may contain gases in quite different proportions from 
those in the air outside. In the type case, however, there 
will be some oxygen present in the bubbles. 

It 1s not tended here to go very fully into a descrip- 
thon of the structure of the roots of land-plants , enough 
if you are reminded how the smaller ramifications of a 
root are found to be more numerous and thinner as we 
approach the periphery of the mass of earth which they 
traverse. From the youngest rootlets are produced the 
root-hairs, in enormous quantities, new ones arising 

— £¢. near the tip of the rootlet—as the rootlet 

por: on, and those behind dying off after fulfilling their 

ions. These functions are chiefly to apply themselves 

in the closest manner to the surfaces of the particles of 

soil, and in this way to place the water which they 

contain in direct continuity with the water which clings 

with such enormous force to the surfaces of the particles 

Hence this water can pass from the soil to the t, and 

anything dissolved in the water can also pass into the 
root-harr and thus up into the plant. 

I am not going to dwell on how the root hairs them- 
selves and in dissolving mineral] substances—corroding 
the surfaces of the particles of soil they chng to—nor 
shall I trouble you with the details of what substances 
will be dissolved in the water ; for, of course, you will see 
that ing soluble will pass into soluuon and may be 
carried into the plant. 

The chief point to be insisted on just now 15 that this 
water in the soil will contain os other substances 
oxygen dissolved in it from the arr-bubbles referred to 
above, and that this dissolved oxyges will pass into the 
root-bairs in solution together with the minerals and any 
other substances. This oxygen, moreover, 1s absolutely 
indispensable for the life of the root-hairs ; 1t can be easily 
shown that if the supply of oxygen 1s stopped, cr even 
diminished to any considerable extent, the roots begin to 
die, because the root-hairs cease to act. 

t us look a little more closely into this pomt. Each 
root-hair 15 a tiny cell containing hving protoplasm and 
certain other substances, al] inclosed in a thin, elastic 
porous membrane. Now it has been abundantly proved 
that if such a cell is deprived of oxygen, Its protoplasm 
becomes dormant for a time, and slowly breaks up, as it 
were ; subsequently it becomes decomposed into other 
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oxygen, they will eventually die. Their death will entail . 
that of the rootlets and ‘roots to which they beleng,.and>. 
this for two obvious reasons—first, it is the root-hairs and - 
the root-hairs alone which can a the necessary water 
and substances in solution from the soto supply such» 
plant as we are concerned a the 
noxious products resulting from their accunsalate in 
the soil and diffuse into the root, and so hasten similar 
decompositions m what were hitherto healthy eelis, - 
It must not be supposed that these disastrous conee- 
guns of the deprivation of oxygen always follow kame 
1ately Not only are the roots of some trees, for mnetance, 
able to withstand ill-treatment longer than others, but, 
obviously, the kind and degree of ill-treatment may 
affect the problem of how long the plant shall survive. 
The number of rootlets and root-hairs, and the of 
the roots and other factors, will obviously ct the 


Suppose the following case as an example. A 
tree is growing and flourishing in an open, good sail cade 
for some reason or other, more soil is heaped about the 
roots until the depth 13 increased considerably: the 
deeper situation has placed obstacles 1n the way of the 
roots obtaining oxygen so readily as before. Not only 
are the reots further from the atmosphere, but the water 
carned down has to percolate through more soul, and may 

with much of its oxygen (or even all) on the way: 
of course the nature of soil, the presence of organic 
matters, and other circumstances decide this. It 18 not 
at all difficult to conceive of such a case where the supply 
of oxygen to the roots 1s thus diminished so far that the 
activity of the root-hairs as a whole 1s simply lowered, 
but not destroyed,—a stage or two further and they might 
become dormant, and their protoplasm undergo intre- 
molecular respiration for a time, and break up. It 1s 
clear that the diminished activity of the roots will affect 
the supply of water (and the substances dissolved im 1t) to 
the leaves - this will obviously react on the thickness of 
the annual rings, and this again on future supphes—emcee 
the water passes up the alburnum or young outer layers 
of woody tissue. Moreover, a dimmution of supplies 
from the leaves means less substance and power for re- 
placing the root-hairs, and so on. In this way it may 
require some time to kill the tree, and all lands of com- 
seas may arise meanwhile, This case 1s probably 

y ho means uncommon. 

A more extreme case is where the soil becomes damp 
and clogged with excesstve moisture: not only does 
no oxygen reach the rocts, but noxrous gases 
in solunon m the soil, and will hurry matters by poison~ 
ing cells which might otherwise Irve a longer life of use 
fulness. It 1s extremely probable that such arid find 
their way r:nto higher parts of the plant in the air-bobbles 
known to exist and to undergo alterations of pressare in 
the vessels of the wood ; this being so, pale dep ene 
retard the action of other hving cells, and #0 affect the 
upper parts of the plant even more rapidly than would 
otherwise be the case. Damp soil may thus do injury 
according to its depth and nature ; but it need aot neces- 


b to be mjurious if much COR 
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bstance is present. I have seen exce 
into damp, stinking, deadly stuff from the action and 
accumulation of the larve: of cockchafers: these “ * 
e devastation caused by the: 


waste matters in the soil by directly cutting off pertiogs-- 
of the roots themselves, but the accumulation of 
consuming substance, and the cutting off of 0 
the root-hairs evidently plays a chiof part in he race + 
There is another matter with | SN wokk a. 
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specost-beirs foemved an their surfaces ; whereas it 
nal dhown that the roots of the same plant 


may: be 
Seowing tw & wellatrated open scil, which is scarcely 
tddet-to- ait appearance, will be densely covered with a 
clobe-set of hairs. Indeed it 1s by means of the 
cnilllens of root-hairs on its rootlets that a sunfiower or a 
bean, for instance, cbtams the enormous quantities of 
water necessary for its needs from soil which, to our 
‘ough ion, seems to be dry. 
I cannot here go into all the proofs that such a soil is 


ay ne means so dry as it looks; but will simply remind 
you of what was said above as to the enormous force 
with which the minute particles of rock, &c., which form 
“‘aoil ” retain their hold on the thin films of water which 
constitute what have been termed their water-blankets. 
This is certam, that a healthy well-rooted plant can take 
up water from a soil winch is to all appearance air- 
dry ; whereas a plant which has not yet had time to 
develop tts root-hairs in sufficient numbers to take these 
firmly adherent water-films, from numerous particles of 
soil, would droop and wither. 

Of course it must be borne in mind that we are speaking 
of art arty such as we commonly meet with on ordinary 
dry : in the case of plants which flourish in bogs or 
in water there are corresponding differences in the struc- 
cures of their roots agreeing with the differences of en- 
vironment. Even such plants need air at their roots, 
and an excellent illustration of this 15 1s afforded by some 
willows. Our common oster and other willows grow, as 
you are aware, in low-lying damp and even boggy places, 
often flooded: now, it has been found that, if young 
willows are planted too deep in the soil, they very soon 
send out new roots—adventitious roots they are often 
salled—clese to the surface of the soil, and these roots 
soon do all the work. There is no doubt that this power 
snables these willows to live in places that would be fatal 
— otherwise; and the same is true of some other 

ts. 

Enough has now been said to show you how necessary 
it 1s that some care should be exercised in watering plants, 
or in ex g them to conditions different from those to 

are accustomed; and, rt need scarcely be 
added, tly mysterious diseases may sometimes be 
explained hen it 18 shown that such precautions have 
been . Any one can quote instances of plants 
which will grow mn some soils and not wn others, but no 
ery satisfactory reason is afforded by sumply saying that 
the one soil 1s suitable and the other not: however, all I 
ve attempted to show you 1s that some soils are not 
uitable for some plants because the plants in question 
need mere air at the roots than these particular souls can 
— ager oe the ein umnetaneee, pone 
any plants flourish in an open soil wi ty of 
band in it, but will not grow in a eft wet soil. This ic not 
necessarily because the heavier soil does not contain the 
‘ight feod-materiala, but because rts particles are so 
small, so closely packed, and so retentive of moisture, 
hat the reot-hairs do not obtain sufficient n: more- 
yer, the very damp state of the soil does not favour the 
of the numerous root-hairs necessary, as we 
taveseea. Nor is this all,—tbough I cannot here enter 
‘ into this pormt,—root-hairs and roots cannot 
tow or act unless the temperature is favourable, and we 
no show that a close wet soil may 
for the roots at a time’when an open drier 
(exposed to similar conditions as regards sunshine, 
be of a temperature favourable to their 
Many a. pot t receives an extra over-dose 
from the roots being too 
ng up of stiffer soils by 
de or plough, or by the addition of other 
such as sand, burnt lime, &., or by means 

ge of various kinds, is thus to be edas a 

Meng ty att and. therefore oxygen. to tae roots. ; 
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“ Sweetening the soil” is an expression one bears wea 
by planters and others. this is no doubt their way of 
sing the fact that the air thus let in does so much 


to turn the noxious substances winch have 
into other substances which the root-hairs of the 
can take up with profit. The e of certain sotls te 
sharp winter frosts in part benefits the plants subse- 
uently grown in it, because air can make its way into 
the cracks produced as the particles crumble: there are 
other advantages also due to the “weathering” of soils, 
of course, a5 also to the addition of lime, &c, but I am 
purposely abstaining from referring to pomts concerning 
the nutrition of plants as generally understood. 

Let me shortly call your attention to a few other 
practical applications of the knowledge briefly summed up 
above. It is well known that a of experience 
has been brought to bear on the question of what treer 
are the best to plant in or near large towns: there are 
very many facts to be considered. It 1s nat sufficient to 
find a tree which will accommodate itself to the possi- 
bilines of the annual rainfall, or a diminished supply 0 
sunlight throughout the year, and so on; nor is the 
problem solved when a tree 1s found that will put up with 
traces of acid gases in the atmosphere, and, as may 
follow, the accumulation of acids m the soil, and conse- 
quent alterations in its chemical composition. In many 
cases trees have been found to die as they grew older 
because the pavement or asphalt over their spreadin 
root-system prevented proper aération and a 
supply of arated water to their root-hairs : imagine the 
effect of a few days’ hot summer sunshine on roots just 
beneath the pavement of an exposed street! It is tru 
the cover may prevent rapid evaporation, but it also 
shelters the soil from the well-aérated rain-drops ; more- 
over, such sheltered roots will at certain seasons grow up 
to the surface of the soil and in contact with the lowe 
surface of the  ghbarshaing Then there 1s the question o 
drainage. If the water which does find its way in slowl, 
accumulates and becomes stagnant, the results are as dis- 
astrous or even more so; yet it 1s obviously a difficult 
matter so to things that the accumulated surplur 
water of certain seasons shall a below, men 
like a suction-pump and drawing in air it, and sti 
fulfil the other requirements hinted at above. I lsave 
out the question of exhaustion of the soil—the dead leaves, 
&c , being carefully removed. Can we wonder that there 
are so few trees to choose from that will stand such treat- 
ment? The fact that there are some only accords with 
what has been already stated—that plants vary in their 
requirements and powers ; and no one doubts that 
variations have n influenced by variations 


of a particular kugg@ may affect a plant. The plant 
responds to a certain extent—it is, as some people 
= plastic "—but if the limits are reached and sii 
eye erees the ead rani on par onl of the 
ome $ to its existence, an plant becores 
diseased ged tay che. ay 
Not to dwell upon hypothetical matters, I will content 
myself with saying, in conclusion, a erat? Fo 
a given plant grows in sey pa has roots whi 
form few or no root-hairs, suppose an 
Nowe pa to become sete eee more open cog 
ve shown you reasons rega: it as prokable rs 
the latter individual t produce more root-haire aad, 
thus adapt iteelf to the altered conditions. Hf such a case 
it is by no means improbable, but the : 
Doce pa Soe Lee 
ecide certain ms of impottance to existenct . 
of that patticular individual. sig 


™ 


wm 


-$28 


on event to see a tree flourish for years and then 
slowly die off from “something at the roots”: examina- 
tien shows that the soil atill contains the foods, 
the water-supply is constant and good, the tree 18 ex- 
to no obvious adverse influences, and yet with 
so slow that they are scarcely noticeable, the tree 
begins to die off before its time. In some cases this is 
ly because the root-hairs are not receiving their 
proper supply of atmospheric oxygen, and this may be 
ae to very slight changes in the séracture (not the 
chemical composition) of the soil: a very shght diminu- 
tion in the activity of the root-hairs may cause a diminu- 
tion in the supply of water to the leaves at seasons when 
they require much, and this means lessening ther 
supply fof food-materials. If the leaves are placed on 
short commons, they cannot form wood, and so the next 
season’s supply of nutritive solutions may be cut short ; 
goreover, fewer root-hairs will be formed. No doubt 
c s will appear in different years or seasons ; but 
if the tendency on the whole is in the above direction, the 
life of the tree 1s already limited—it may d on for 
as an object, which can scarcely be termed a tree 
ver, but its doom 1s sealed. 

_.. The difficulty of placing one’s hand on an exactly 
illustrative case 1s due to the fact that other causes are 
usually at work after a short time. I have purposely 
avoided any reference to the changes brought about in 
the chemical nature of a soil by the addition or cutting 
off of air, &c ; and for the same reason—to keep your 
attention directed to the root-hairs as Jiving cells exposed 
to the influence of a definite environment—I have left out 
of account some questions of food-supply. These matters 
dog not invalidate anything said above, but they do pro- 
foundly affect the problems of the diseases of plants, and 

especially those diseases which start from the roots 
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.ON THE PROPOSAL TO ESTABLISH A PER- 
WMANENT COLONIAL MUSEUM IN LONDON 


HE proposal to continue the present Colonial and 
Indian Exhibition at South Kensington having met 
with a good deal of support, it 1s worth while to examine 
it on its merits ; quite apart from the popular accessories 
of music, illuminations, &c, the continued existence of 
which depends upon altogether different considerations. 
The first pont for examination 1s whether such a per- 
manent exhibition or museum would materially and use- 
fully supplement or form a real addition to the existing 
public institutions of London, for upon the determination 
of this question the decision ought largely to depend 
Ona al review of the vast collection of objects 
‘exhibited in the present Exhibition, they are seen to be 
included under the four following categones — 
(1) Natural history objects, or specimens of the animal, 


table, and mmeral kingdoms of Nature 
; ©) The raw products derived from them, and their 
economic applications. 


(3) rol of every description, Ree me ay bag in- 
cluded objects bearing upon archzology and ethnology. 

4 Manufactures of all kinds, 

1) With reference to natural history, it can scarcely 
be a public desideratum to attempt to form a new 
museum of this kind when there exists, within a few 
hundred yards of the Exhibition, the finest collection in 
the world :n the great national Museum of Natural 
History. There the animals, plants, fossils, and minerais 
not only of the British colonies, but of the whole 
known world, are exhibited with a fullness and in a 
yranner that there could not be a possibility of in any 
way approaching. 

@) , a8 regards the economic uses of the veget- 

i at least—such as food-products, drugs, 
timbers, c&e.—the nation possesses in the Museum of 
Kew Gardens a probably unnvalled public collection 
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admirably ‘exhibited. Many years of ate ven: 
large expenditure of time and money would tel to wale 
up again such a collection as this has now become. 

( 9 Obes of art both eno ene motes eee oe 

and important portion bition, It is 
probable, however, thai the best of those which are 
not on loan have been sold or otherwise di of, and 
thus are not available for future exhibition. Bet. with the 
South Kensington Museum at our the initiation of 
a new art collection cannot be 3 whilst as for 
objects illustrative of ethnology and archmological speci- 
mens, they are, 1t 18 needless to say, Hig jeremy 
displayed in the gallenes of the old British Museum in 
Bloomsbury 

(4) There remains only the commercial products and 
manufactures of the colomes and India, and, so fat as I 
am aware, there exists at present no general public cok 
lection of such articles. Here then, it appears to me, we 
have a reasonable basis for the formation of a permanent 
museum. A public collection of trade samples is a real 
want in London. 

It appears, then, from the above observations, that no 
necessity exists for a new generai museum of colonial 
and Indian productions, inasmuch as the public is already 
amply provided with other museums which i te 
fully nearly all the obsects and articles proposed to te 
exhibited in the new one. 

There 1s also good reason to think that the multi- 
phcation of museums is undesirable as well asa un- 
necessary We are not without experience of this, and 
the history of the late India Museum is quite to the point. 
The vast collections brought together by the Honourable 
East India Company were quite similar in kind to 
those it 1s now proposed to form, and illustrated very 
thoroughly the productions of India. But the Museum 
never attracted public interest or proved of much practical 
utility , many departments were pepe the specimens 
badly conserved, and not available for consultation or 
study, and at last its condition having become somewhat 
of an official scandal, 1t was, six or seven zeus ago, broken 
up and dispersed. It bears strongly on the remarks above 
made that the collections had to be distributed among 
the very museums which | have there enumerated. No 
doubt additions of much value thus accrued to them ; but 
there was also an immense mass of duplicate and 
damaged matenal, some of which at least was des 
After this experience it seems scarcely credible that a 

roposal to form again another general Jadsan Museum 
in London will be seriously entertained, whatever may be 
the case as regards the colonies. But in the latter, as in 
the former, it 1s almost certain that from similar causes a 
few years would witness the same history and a similar 
termination. 

It 1s then, I beheve, in a permanent museum of trade 
samples and of the commercial products of our colontes 
thata really useful outcome of the present Exhibition is to 
be sought. The precise scope and character of such a 
museum would of course require careful consideration ; 
but there 1s a great and increasing want of some central 
emporium of a public character where authentic samples, 
accurately determined and labelled, can be readily in- 
pected and examined by those interested in commercia. 
pursuits. The collection might well be arranged géo- 
graphically, and should be accompanied by maps, trade 
statistics, and other mds to inquiry. Under able manage- 
ment such a museum would be capable of rendering great 
service to the commerce of the Empire, and be the meant 





of bringing into trade the numerous neg rocucts 0 
the sond I may add, parenthetically, that it would also 
relieve the staffs of our scientific catahiisteteenis of: 


deal of work, invol often much sacrifices 
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NOTES . .., 

THE International Geodetic Conference will assemble in 
Rerlin on October a0. Its principal business will be to deli- 
herate on the best method of executing the resolutions arrived at 
at Rome and Washington in 1883 and 1884 respecting the actual 
rheasdrement of a degree on the earth’s surface, and likewise in 
eferetice to a scientific survey of the European continent. The 
adoption ‘by all nations of Greenwich as the first meridian, in 
accordance with the decision taken at Washington, 1s tn be 
itrictly enforced in practice. The introduction of international 
normal time, on the other hand, has had to be postponed, 
wing to insuperable practical difficulties connected with 
ordinary business life. In order to promote the project of any 
iaternational survey of the entire globe, 1t 13 propesed to establish 

Central Geodetic Office in Berlin 

Tx Association for the Improvement of Geometrical Teach- 
ing has revised its ‘‘Syllabus of Elementary Geometrical 
~onics,” and 1s about to publish the same, with three figures 
ettered in accordance with the enunciation: of the Syllabus. 
The work will be interleaved to allow of teachers and students 
supplying their own proofs, and will, it 1s hoped, appear early 
in November. Messrs. Swan Sonnenschein are the publishers. 


THE Bombay Government has just issued a long resolution 
on the subject of technical education, which 15 one of special 
importance to India. The resolution lays down the outlines of 
she scheme which :t favours under three heads—agriculture, art, 
and mechanical industries. It proposes that the College of 
Science at Poonah should be a central institution for the teach- 
ing of higher agriculture, and that local classes and schools 
should be established throughout the province under the super- 
‘ision of district officers and of the Educational Department. 
The Jamtsetyee Jeeyeebhoy School of Artin Bombay 1s to be 
he centre of Government efforts for the purpose of art teaching, 
and a report 1s called for as to the propriety of obtaming addh- 
1onal teaching. The question whether a technological institute 
or mechanical industries should be established 1s discussed at 
some length, and the Government expresses the opinion that the 
time for doing so has not yet come Meanwhile, it 1s suggested 
chat the Committee of the Ripon Memorial Fund should form 
itself into an a sociation for promoting technical education in 
Bombay tity, the Government promising to give it the utmost 
dossible aid. The main dependence of other parts of the pro- 
‘ince must be upon the high schools for elementary science, and 
upon such institutions as may be started by means of local efforts. 
“he resolution concludes by saying that the scheme 1s not aca- 
emic, but that it is meant to enhance the well-being of the 
reople at large by giving increased employment to labour and 
capital, and by cementing harmonious relations between them. 

THe International Congress of Orientalists was opened at 
Vienna on the 27th inst, under the presidenty of the Arch- 
fukée Rénier. This is the seventh Congress of this body, the 
wevionus ones having been held at Paris in 1873, at 
wonden in 1874, St. Petersburg in 1876, Florence in 1878, 
Berlin in 3881; and Leyden in 188%. The Austrian Minister 
f Public Instruction welcomed the members, of whom there 
‘ere about 300, in the name of the Government. 


Dx. ScHweinrugtH has, in the interests of science, ad- 
xemed fo all Europeans, especially physicians, residing in 
“gypt, am inquiry aa to whether, so far as they are aware, 
of Northern origin settling in Egypt do, or do not, die 
pda ‘three generations, or whether the race’ ie capable of 
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We are requested to announce that the seventh waneal 
Cryptogamic and Botanical Meeting of the Essex Field Club 
will be held on Friday and Saturday, October 1§ and 46, in 
Epping Forest, the head-quarters for the day being at Buckharst 
Hill. A large number of well-known botanists have promised 
to take part in the meeting, and the naming and arrangement of 
the specimens collected will be in the hands of Dr. Cooke, Rev. 
Canon Du Port, Dr. Wharton, Mr. Worthington Smith, and 
other fungologists. Botanists and others desirous of attending 
should communicate with the Hon. Secretary, Buckhurst S21, 
Essex. 


THE U.S. Hydrographic Office has received the following nate + 
— August 31, at 9.45 p m., the steamer Ctty of Palatha, Capt. 
Vogel, when a mile and a half north of Martin's industry light- 
ship (off the coast, scuth of Charleston), : eight fathoms and 
a half of water, experienced a terrible rumbling sensation, 
lastmg a minute and a half. There was quite a heavy sea from 
the south-east afterleaving Charleston Bar at 5.30 p.m. ‘When 
this rumbling sensation took place the wave-motion ceased, It 
was a perfect calm during the rumbling; after thet the wus] 
motion of the south-east swell took place. The wind at the time 
was south-west, hght, weather cloudy, barometer 3o°1, thermo- 
meter 80°. The sensation resembled a ship scraping » pebbly 
pottom, and the vibration of the ship was very great.” ‘ 


H.R.H. THe Prince or WALES has decided that the Cofonial 
and Indian Exhibition shall close on the evening of Wednesday, 
November 10. 


We hear that the first of the Grocers’ “‘ Medical Research 
Scholarships” has been awarded to Dr. Sims Woodhead; of 
Edinburgh The value of the award 1s 250/. 


‘*Puiiips’ Plamsphere, showing the Pnncipal Stars visible 

for every Hour im the Year” (London: George Philip and 
Son), 1s perhaps the best means yet devised of getting a pre- 
liminary acquaintance with the aspect of the sky. It consists of 
a movable disk representing the celestial sphere, and « fixed 
horizon corresponding to the latitude of London. On the edge 
of the disk are inscribed the signs of the zodiac, the mofths 
and days of the year; on th: horizon, the hours of thé day and 
night. By merely rotating the disk unti] any given day and 
hour are brou ht to coincide, the stars above the visible horizon 
of London at that time come into view A continuance of the 
movement from east to west exhibits ten apparent revolu of 
the stars. Each successive group on the chart rises and sets in 
its proper order, while its distance from the sun at any selected 
date can be estimated by following a line drawn from the 
celestial pole to the corresponding section of the disk. Its point 
of intersection with the ecliptic mdrcates the position of theeun. 
The same lines show the differences between solar and sidereal 
time throughout the year. ‘A very little attention will sfdble 
the student to distinguish the circumpolar stars, to track the 
course of the Milky Way among the constellations, ‘Ahi! to 
acquire some rough notion of the magnitudes of the 

stars, Quite a little stock of uranographical information, ix 
short, is concentrated in this ingenious toy, 

A CAREFUL revision of the hydrographic map of the Lake of 

Geneva has been lately made by M. Hornlimana, 

bemg taken by the steel-wire method. It is shawn that betienen 
Lutry, Ouchy, Evian, and La Tour-ronde the bottom of the‘dake 
1s absolutely horizontal. For distances of 2 Kilometre) dail -atdee 
the differences of depth did not exceed ov10 to organ. (heing 
thus quite within the limits of obsetvatibnal errar. The paint 
of greatest depth was met with in the line which ‘ jotgs the 


mouth of the Flon, below and the chard of vias, 
7km. from the Swiss side aiffh'§ from that of Satay, THis semi: 
310 m. (say 1034 feet}. The bortom of the lage heew dbiait.- 
219 feet sbove the wea. Pn Fog is 
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‘Tix earthquakes stil! continwe in North Americs. Fresh 
shocks were fek at Charleston and other places in the south at five 
o'clock on the afternoons of the a7th and 28th inst. Shocks of 
earthquake were also at the same hour distinctly felt in Columbus, 
Augusta, and Savannah, 


A sHarr shock of earthquake occurred at Constantinople at 
half-past four on the morning of the 26th inst., but no damage 
was done. At about a quarter to five on the same morning two 
sharp shocks in rapid succession were felt in Smyrna and the 
neighbourhood 


AN earthquake was felt at Aumale on the 22nd inst. at 
a1 aan. ; four shocks were reported. 


Tur White Island volcano, in the Bay of Plenty, off the North 
Estand coast, New Zealand, is in active eruption, and sending 
forth 2 vast column of flame and smoke, rising to a height of 
00 feet. 


Tux Ceylon branch of the Royal Asiatic Society has decided 
to print ## extenso a translation of Prof. Virchow’s monograph 
on the Veddas. An abridgment will appear in the forthcoming 
number of the Society’s Proceedings. 


From the Cambndge University Press the followmg new 
publications are announced :~‘t A History of the Theory of 
Elasticity and of the Strength of Materials, from Gable: to the 
Present Time,” vol. 1 ‘‘Galhile: to Saint-Venant, 1639-1850, ” 
by the late I. Todhunter, D.Sc., F.R.S , edited and completed 
by Karl Pearson, M.A ‘Lectures on ths Physiology of 
Plants,” by S. H. Vines, M.A., D Sc, Fellow of Chnist’s Col- 
dege. ‘‘Travels in Northern Arabia in 1876 and 1877," by 
Charies M. Doughty, of Gonville and Caius College (with 
allustrations). ‘‘The Scientific Papers of the late Prof J. 
Clerk Maxwell,” edited by W D Niven, M.A 


Messrs Crossy Lockwoop AND Co announce the fol- 
lowing books for the forthcoming season :—‘* Modern Engines 
and Boilers: Marine, Locomotive, and Stationary,” by Walter 
S. Hutton, Civil and Mechanical Engineer (with upwards of 
300 iflastrations), ‘‘The Works’ Manager's Hand-booh of 
Modern Rules, Tables, and Data, for Civil and Mechanical 
Engineers, &c.,” by Walter S, Hutton (third edition) ‘‘ The 
Portable Engine, 11 Theory and Practice,” by W. D Wans- 
rough (with numerous illustrations) ‘' Expansion of Structures 
by Heat,” by John Keily, C.E , late Indian Public Works and 
Victonan Railway Departments. ‘‘Safe Railway Working,” 
by Clement E. Stretton, C.E. ‘‘ Drainage of Lands, Towns, 
and Buildings,” a practical treatise, being an abridgment of the 
works of the lateG D. Dempsey, C E., with extensive addi- 
tions by D. Kinnear Clark, M.Inst.C.E, ‘‘ Trusses of Wood 
ata Iron: Practical Applications of Science in determuning the 
Steesses, Breaking Weights, Safe Loads, Scantlings, and details 
of Construction,” by Wiliam Gnffiths. ‘‘Shoring and its 
Application,” a manual for students, by George H. Blagrove 
(with numerous illustrations), 


H, K. Lewis has in preparation ‘‘ An Introduction to 
Practical Bacteriology,” by Edgar M. Crookshank, M.B. 
Lend., F.R.M.S., Demonstrator of Physiology, King’s College, 
London (aud edition)’; also, by the same author, ‘‘ Photographs 
of Bacteria: an Investigahon into the Value of Photography for 
delineating Preparanons of Bacteria” (:ljustrated with 50 
permanent astotypes and numerous wood engravings). 


Tue following publications are announced by Messrs, W. and 
R. Chambers :—‘‘ Natural History: its Rise and Progress in 
Britain, as developed in the Life and Labours of Leading Natn- 
ralists,” by Prof. H. Alleyne Nicholson (Aberdeen) This will 
form vol. i. of a senes called ‘‘Chambers’s British Science 


Biographies,” of which series the second volunte, by Proll 

Lapworth (Birmingham), will cover the field of British Geolagy, ~ 

Other new books by the same publishers are: “Recent Travel - 

and Adventure,” with illustrations ; and ‘ Lessons in Elenventary 

inane by H. G. Madan, M.A., Science Master in ton : 
ollege. 


THE grease of sheep’s wool, a substance hardly utilised 
hitherto, may now find use, according to a process lately brought 
before the French National Society of Agriculture by M. Rohart. 
He finds that, brought to its point of fusion, it very readily 
absorbs certain sulphur-compounds ; thus it will fix as much as 
Too times ats volume of sulphuretted hydrogen , and so treated 
it becomes saponifiable in the cold state. M. Robart presented 
some excellent soap made from the grease The operation 
required takes less than an hour, whereas soaps with a base of 
soda generally take 6 to 8 hours in their production. Moreover, 
the saponification can be obtained completely without caustic 
alkahes, and simply with alkaline carbonates; a new scientific 
fact, applicable to all fatty matters when sulphurised Thug a 
great economy 1s possible. This sulphurised soap 1s recom- 
mended by M_ Rohart, r#ter alia, for use in vine-cultivation. 


IN a recent thesis on the modification of plants by climate, 
Mr Crozier, of Michigan University, considers it established 
‘* that as plants move from the locality of their largest develop- 
ment towards their northern limit of growth, they become dwarfed 
in habit, are rendered more fruitful, and all parts become more 
highly coloured, Their comparative leaf surface is often mereased, 
their form modified, and their composition changed Their 
period of growth 1s also shortened, and they are enabled to 
develop at a lower temperature.” 


Tue successful cult:vation, since 1884, of the Rame or China 
grass plant (Bochmer:a ssvea) on the Champ-de-]’Arr at Lausanne 
(altztude 520 m ), by Prof Schnetzler, 1s an interesting faet in 
botany. This shrub, a native of China and Sumatra, has been 
grown in the south of the United States and of France for thirty 
years. Recently it has been introduced mnto Algens. There is 
of course a striking difference im the conditions of temperature 
between Lausanne and the places m Asia where Ramic is grown. 
While the latitude of the latter 1s from 15° to 35", that of Lau- 
sanne is 46° 31’ The mean temperature at Lausanne is 9°'5 C. 
Last winter the plants underwent long periods of great cold ; in 
one case, ¢ g, the thermometer being below rero for 124 hours, 
with a minimum on the ground of ~—132°°5 C, 


THE question of telephony v. telegrapby hes been recently 
discussed by a well-known German electrician, Dr. Wietlisbach. 
The chief hindrance to the use of the telephone for long distances 
is, he points out, of a financial, not of a technical, nature. A 
telephone-line 2000 km. long costs considerably over a milion 
marks. _It 18 still possible to speak very weil this distance ; but 
even supposing the line were in constant use day and night, the 
receipts must be § marks (say shillings) a minute to make it psy. 
In telephone work, however, the line is in use only a few houss 
daily ; hence a short conversation would cost at least go marks 
(af, t0s.). . That is, of course, too dear for ordinary traffic. The 
telegraph works, with almost the same speed, more than ten 
times more cheaply. Thus the question as to rivalry between 
telephone and telegraph finds its settlement. The talaphone, 
up to about 500 km. distance (say 310 miles), will more ‘and 
more displace the telegraph, and find an extension which the, 
telegraph would never reach. But for greater distuncts the 
telegraph must keep the upper hand. Thas tebepiiome and | 
telegraph are really not rivals, but fitted to suppleriest each ” 
other, ; 
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"We hame received the report for the past year of the School 
Of Mines, Ballaacat, an institution which ats Council believe 1s 
tain dalt-way of becoming the leading School of Science in the 
gtoay al Victoria. The increasing number of the students 
who avail themselves of the constantly extending opportunitses 
for instruction offered by the School ape ana teaching 
power a necessity, and this requires, an increased 
income, It is to be hoped that the Council have been successful 
in ite request for double the present annual subsidy from the 
Government. A School of Mines is perhaps the most imme- 
diately usefal and paying one a young community can have. A 
new and eelarged musenm has been added to the School, and 
Mr. Oddie, the Vice-President, has undertaken at his own ex- 
pense to erect and equip an astronomical observatory. Two 
rooms, each 16 feet by 18, were erected when the report was 
drafted, and in one of these a 124-inch Newtonzan reflector has 
been placed in position. The second room is to be utilised for 
spectrum analysis, solar physics, testing specula, &c. A system 
of m ical observations with the latest instruments, in 
connection with the Melbourne Observatory, has also been in- 
troduced. A recent task of the School authonties, in which 
many of our reader. may be presumed to be interested, is the 
collection of rocks and minerals representing the geology of 
Western Victona in the Colomal and Indian Exhibition. 
At the close of the Exhibition it will be presented tothe Museum 
of the Geological Survey of Great Britain. The reports of the 
individual professors show progress 1n almost every direction— 
in the number of students, of subjects taught, and of average 
attendances of each student We observe that the benefits of 
the School are largely extended by means of a concession from 
the Government ratlways permitting students to travel over long 
distances at exceedingly low fares. This 1s one of those con- 
cessions which cost so little, yet are worth so much, and which 
are more common in the United States or the colomes than 
they are in England. 

IN a very mteresting paper contributed to the Budletzn 
of the Exsex Institute of Salem, Mr. A. McFarland Davis 
writes on some of the games of the Indian tnbes of North 
America. Several of these are described at considerable 
length, mostly from the early Jesuit records. Lacrosse is the 
first and most important of these , at was, as it is now, purely a 
game of skill, but it was a contest of grave importance, not a 
mere pastime, and was domesticated over a wide extent of 
territory. Another very widely-spread game was “ platter,” 
which was played with dice, and was wholly a game of chance; 
the third was a game of chance and skill combined, and in some 
of its forms was exceedingly complicated. It was called 
*tatrawa,” because a bundle of straws was divided, the game 
-urning on the odd or even numbers in the heaps It resembles 
-he celebrated Chinese game of fantan, which forms one of the 
orincipal sources of revenue of one European colony in the East. 
Sundry other games not so widely spread as these are also 
described by Mr. Davis. The extraordinary importance at- 
tached to these games, the strange and solemn ceremonies with 
which they were frequently initiated, give them an interest in 
the eyes of anthropologists beyond that of mere curiosity. 

‘THX additions to the Zoologioal Society's Gardens the 
seat week include a Rhesus (Maracus pel Sis 
ndia, presented by Mrs, Faulkner; two Golden Eagles (Aguila 
Arysacios) from the Isle of Mull, Argyllshire, Scotland, pre- 
vented by His Grace the Duke of Argyll, E.G, F.Z.S.; 0 
Wook Dove (Catunds anzs), British, presented by Mr. Charles 
Whymper, F.Z.S.; an Anaconda (Zunectes muvinus) from 
ath America, deposited ; a Lesser White-nosed Monkey (Ce- 
mnie _ pttaurisia) from West Africa, purchased ; a Maned 
went (Pvinicla subate) from Australia, received in exchange ; 

pine. (EPs cracuia\. bore in the G “dens, 
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OUR ASTRONOMICAL COLUMN 


A agen Be ee a ee of aati , 

3, presen an interest ay paper to tae 
Section of Mathematics and ‘Aionomy of the American Asso- 
ciation at the recent meeting, the title being ‘‘ A Comparative 
Estimate of Methods and Results in Stellar Photometry.” Ac- 
cording to the account of the paper given in Scsence (vol. vu, 
No 187), Mr. Chandler took for his text the general statement 
that instrumental photometry had thus far proved a failure ; that 
18, 1t had not developed a more uniform scale than Aggelander’s, 
nor had the accuracy of individual determinations been m- 
creased, but they were, on the contrary, far more uncertain than 
the old differential naked-eye estimates. In support of his views 
Mr Chandler showed that, for stars of Argelander's scale be- 
tween magnitudes 2 and 6, the photometric catalogues of Seidel, 
Peirce, Wolf, Pickering, and Pritchard differed among them- 
selves as much in their measures of what Argelander called @ 
difference of one mAgnitude, as they did in their measures of 
his successive magnitudes. Their avernge values of the logarithm 
of the hght-ratio for one of Argelander’s magnitudes between 
2 and 6, ranged between ‘30 and *38, about -3§ for the mean of 
all the above-mentioned catalogues. Between magnitudes 6 and 
g of Argelander’s scale, the catalogues of Rosén and Ceraski 
ave about 35 for the light-ratio, while Pickering’s late 
results with the meridian photometer gave (between magni- 
tudes 6 and 85) ‘48 instead of °35 for thw ratio. Coming 
to accidental errors, Mr. Chandler showed that, from a dis- 
cussion of the naked-eye estimates of Gould, Sawyer, and 
himself, the probable error of a single estimate was a 
little over + 06 of a magnitude when the stars were 
at considerable distances from each other, and about + ‘os 
of a magnitude when near ; while the probable error of a single 
measure tn the ‘‘ Harvard Photometry” was -£°17 of a magai- 
tude, and in the ‘“‘ Uranometna Oxonsensis” about ‘10 of a 
magnitude. The large residuals in the ‘‘ Harvard P 
appear to arise, according to Mr. Chandler, from the — 
identification of stars in many cases, one instance beng 
where no bright star exists in or near the place oe w the 
observing-list, on account of a misprint in the Darchmeusterang, 
and yet some neighbouring star was observed on several nights 
for it. The author, mm conclusion, pomted out that we must 
obtain better results from photometers if we ever expect to use 
their results for the detection or measurement of variable stars, 
since several vanables have been detected, and their pees and 
light curves well determined by eye-estumates, whose whole 
range of vartation 1s no greater than the whole range of error in 
the photometric observations upon a single star with the meridian 
photometer. 


A New OsstrvaTory IN La Prata—In the Sulictin 
Astronomigue, tome ui. Aoit 1886, M. Mouchez es an 
account of a new Observatory which is being brit in the town 
of La Plata. The Observatory appears to have a remarkably 
good instrumental equipment, including a telescape of o-8om, 
aperture, an ‘‘ équatorial coudé ” of o'43m. aperture, a meridien 
instrument of o°22m. a re, an ap tus for photo- 
graphy of the same dimensions as that of MM. Henry at the 

aris caching te Thollon spectroscope with objective 6€: 
© 25m. aperture, besides a collection of geodetical instrumente. 
The new Observatory is under the direction of M. Beuf, lately an 
officer in the French Navy, and his first efforts are to be directed 
towards the carrying out of a geodetic survey of the vast terri- 
tory of the province, including the measurement of an extensive 
meridian arc in the plains of Chaco and Patagonm. The mea- 
surement of this arc will supply a want which has been long felt by 
geodesists, and will give new and valuable data for an increase in 
our knowledge of terrestrial is aisha He trosts that M. 
Beuf will be successful in this arduous and important under- 
taking, and also that be will have sufficient energy, and be 
sicplind with a sufficient staff of observers, to work to advantage. 
the numerous and powerful instruments which the Observatory" 
possesses. , 


HietiomeTric OBSERVATIONS OF THE PLEIADES.—In ‘the 
note on this subject, printed in last week's “ Astronomipal 
ae real blae th Pon ig ell pill . 

2 
from his observations with the K 
during the years 1820-41 “hh 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER 3-9 


(FoR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting th 

PRED poem pedeeyh midnight, counting the hours on to 24, 
At Greenwich on October 3 

San reir Gh. 6m. ; souths, rth. 49m. £°78.; sets, r7h. 32m ; 


on 

r8h. 21m, 
Moon (at First Quarter October 4) rises, 12h. 26m. ; souths, 
r6h. 54m. ; sets, 2th, 20m ; decl. on meridian, 18° 28’ S. 


» 4 2' S.: Sidereal Time at Sunset, 


Planet Res Souths Sets Decl. on meridian 
h. m, hom h. m. e-4 
Mercury 6 26 125 17 44 4 §28, 
Venus... .. 4 34 10 55 17:16 3 23 N. 
Mars .. ... 1044 . 14 55 19 6 20 45 S. 
pote - 630 . «2 8 17 46 4545S. 
urn .. 22 43% 6 46 14 48 ait 24 N, 


* Indicates that the rising 1s that of the pecosdina evening 
Occultations of Stars by the Afoon (visible at Greenwich) 


Cosresponding 
m * 
Oct. Star Mag. Disap Reap x "8 Fit fr 
hom hm 6... % 
6... BAC 7097 6 22 33... 23:42 142 312 
8 . 2 Aquaru - 54 22 29 nesarapproach 39 — 
Oct. h : 
9 17 Jupiter in conjunction with the Sun 
Variable Stars 
Star RA Decl 
h m. o 8 h om 
a 3 08 4031N Oct 4, 21 20 m 
A Tauri 3544 12 10N » 6 4 9m 
¢ Gemnorum 6574 2044N » 4 2 of 
3 Libre ; 14 549 8 45 » Sy 1 IQ m 
U Coron 1§ 136 32 4N » 5,21 10 m 
S$ Scorpi: 16109 22 379 iT 70 M 
U 1 17108 . 1 20N » 3 2 Om 
and at intervals of 20 8 
U Sagittarn 252 19 12S. Oct > oom 
‘: ‘ ig a » 0 oM 
B Lyre .. 13459 33 14 - » 5s 3 OM 
R Aguilz 19 0'9 3 4N. a . M 
3 Cephei 22249 §7 50N. » 9 0 OM 


M aguifies maximum , #¢ minimum. 
Meteor Showers 
The coming week 1s usually a somewhat less fruitful one for 
meteors than the one just past. The Arictids, October 7, R.A. 
1°, Decl. 9° N., form the principal shower ; a radiant 10 Musca, 
RA. 46", Decl. 26° N., and another near Polans, R.A. 133°, 
Decl. 79° N , are also active at this time. 





METEORITES, METEORS, AND SHOOTING- 
STARS! 


you are kindly giving to me an hour to-night m which I ma 
. speak 


to you. Ido not have enough confidence in myself 
to justify me m speaking to such an audience as this upon one of 
those broad su that belong equally to all Sections of the 


Association. T the encouragements, and the diffi- 
culties in each field are best known to the workers in the field, 
and I should do you little good by trying to sum up and recount 
them. Let me rather err, then, if at all, by going to the oppo- 
as sear distinguished President instructed and d 
‘wo years istingurs resident instructed and de- 
a arg be all ty areaking of the pending prollems of astronomy, 
what they are, and what hopes we have of solving them. To 
one subject in this one science, a subject so su nate that he 
very properly gave it only brief notice, I ask your attention. I 
to state some propositions which we may believe to be 
Probably true about the meteorites, the meteors, and the shooting- 


In trying to interest you in this subject, so remote from the 
atudies of most of you, I rely upon your sense of the unity of all 


5 Address to the American Association far the 4 dvancement of a 
OR, 
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science, and at the same time upon the strong hold which these: 
weird bodies have ever had upon the ta, ge econ ta: 
ancient times temples were built over the meteorite images that: 
fell down from Jupiter, and divine was paid them ; aad 
in these later days a meteorite stone that fell Jast year in lade 
became the object of daily anointings and other i 
worship. In the fearful i of the Apocalypse, the terrors 
are deepened by there falling ‘‘from heaven a great ster 

as a torch,” and by the stars of heaven falling *‘ unto the 

as a fig tree casteth her unripe figs when she is shaken of a 

wind © The ‘‘great red dragon having seven heads and ten 
horns, and upon his head seven diadems,”’ is daorete in the 
form of a huge fire-ball. ‘‘ His tail draweth the third of 
the stars of heaven, and did cast them to the earth.” rds 
of these feared visitors, under the name of flying are 
found all through the pages of the monkish chroniclers of the 
Middle Ages. The Chinese appointed officers to record the pas- 
sage of meteors and comets, for they were thought to have some- 
what to say to the weal or woe of rulers and people. 

By gaining in these later days a sure place in rcience, these 
bodies have lost their terrors; but so much of our knowledge 
about them is entary, and there 15 still so much that is mys- 
terious, that men have loved to speculate about their origin, their 
functions, and their relations to other bodies in the solar system. 
It has been easy, and quite common too, to make these 1¢8 
the cause of all kinds of things for which other causes could 
not be found 

They came from the moon; they came from the earth’s vol- 
canoes , they came from the sun, they came from Jupiter and 
the other planets ; they came from some destroyed planet ; they 
came from comets, they came from the nebulous mass from 
which the solar system has grown, they came from the fixed 
stars, they came from the depths of space. 

They supply the sun oak hoa radiant energy ; they give the 
moon her accelerated motion, they break in pieces heavenly 
bodies, they threw up the mountmns on the moon; they made 
large gifts to ovr geological strata , they cause the auroras , they 
give regular and irregular changes to our weather 

A comparative geology has been built up from the relations 
of the earth’s rocks to the meteorites , a large list of new animal 
forms have been named from their concretions; and the possible 
origin of life in our planet has been credited to them. 

hey are satellites of the earth ; they travel in streams, and 
in groups, and in isolated orbits about the sun, they travel m 
groups and singly through stellar spaces ; it is they that reflect 
the zodiacal light ; they constitute the tals of comets ; the solar 
corona 1s due to them ; the long coronal rays are meteor streams 
seen edgewre 

Nearly all of these ideas have been urged by men deservedly 
of the highest repute for good personal work in adding to haman 
deh 2 In presence of this host of speculations it will not, 
T hope, be a useless waste of your time to inquire what we may 
reasonably believe to be probably true. And if I shall have no sew 
hypotheses to give you, I offer as mv excuse that nearly all pos- 
sible ones have been already put forth This Association ex 
it is true, for the advancement of science, but science may be 
advanced by reyecting bad hypotheses as well as by framing good 
ones. 

I begin with a few propositions about which there is now 
practical eeny among men of science. Such 
need only be stated. The numbers that are to be given express 
quantities that are open to revision and moderate changes. 

(1) The luminous meteor tracks are in the upper of the 
earth's atmosphere. Few, if any, appear at a height greater 
than one hundred miles, and few are seen below a height of 
thirty miles from the earth's surface, except in rare cases where 
stones and irons fall to the ground. All these meteor tracks are 
caused by bodies which come into the air from without. 

(2) The velocities of the meteors in the air are comparable with 
that of the earth in its orbit about the sun. It is not easy to de- 
termine the exact values of those velocities, yet they may be 
roughly stated as from fifty to two hundred and fifty times the 
velocity of sound in the air, or of a cannon-ball, 
uence of these vélocitive that the 


t is a necessary coneey 
Be lb move about the san and not about the carth-as the con 
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are four comets related to fout starchowers 
that’ come on the dates April 20, Noveuster 14, sat 
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a path which 1s like that of the corresponding comet. 
_* , now too far from one another to influ- 


iably each other’s motions. 


The 

Ro 

——, shooting-stars in their appearance and phe- 
tac do not differ essentially from the TMauvidasls in star- 
showers, 


{6} The meteorites of different falls differ from one another 
4a their chemical composition, in their mineral forms, and in 
‘heir tenacity, Yet through all these differences they have pecu- 
liar common properties which distinguish them entirely from all 
‘| rocks. 


(7) The most delicate researches have failed to detect any trace 
of organic life in meteorites. ; , 

These propositions have practically universal acceptance among 
scientific men. We go on to consider others which have been 
received with hesitation, or in some cases have been demed 

With a great ie rie of confidence, we may believe that shoot- 
ing-stars are solid bodies. As we see them they are discrete 
bodies, separated even in prolific star-showers by large distances 
one from another. We see them penetrate the air many miles, 
that is, many hundred times their own diameters at the very 
least. They are sometimes seen to break in two. They are 
sometimes seen to glance in the air. There 1s good reason to 
believe that they glance before they become visible. 

Now these are not the phenomena which may be reasonably 
expected from a mass of gas. Jn the first place a spherical mass 
of matter at the earth’s distarice from the sua, under no con- 
straint, and having no expansive or cohesive power of its own, 
must exceed in density air at one-sixth of a milhmetre pressure 
(a density often obtained in the ordinary air-pump), or else the 
sun by his unequal attraction for its parts will scatter it, Can 
we conceive that a small mass of gas with no external restraint 
to resist its elastic form, can maintain so great a density ? 

But suppose that such a mass does exist, and that its largest 
and smallest dimensions are not greatly unequal ; and sup 
further that it impinges upon the air with a planetary velocity , 
could we possibly have as the visible result a shooting star? 
When a solid meteorite come; into the air with a like velocity, 
its surface 1s burned or melted away Iron masses and many 
of the stones have had burned into them those wonderful 
pittings or cupules which are well imitated, as M. Daubree has 
shown, by the erosion of the intertor of steel cannon by the 
continuous use of powder under high pressure They are imi- 
tated also by the action of dynamite upon masses of steel near 
which the dynamite explodes. Such tremendous resistance that 
mass of would have to meet! The ficst effect would be to 
flatten the mass, for it 1s elastic; the next to scatter it, for 
there is no cohesion We ought to see a flash instead of a long 
burning streak of light. The mass that causes the shooting-star 
can hardly be conceived of except as a solid body. 

— we may reasonably believe that the bodies that cause 
the shooting-stars, the large fire-balls, and the stone-producing 
meteor, all belong to one class. They differ in kind of 
material, in density, in size. But from the faintest shooting- 
star to the t stone meteor, we pass by such small grada- 
tions that no clear dividing lines can separate them into classes. 
See are alike :-— 

(1) Each appears as a ball of fire traversing the apparent 
heavens, just as a single solid but glowing or burning mass 
would do. 

(3) Each is seen in the same part of the atmosphere, and 
moves through its upper portion. The stones come to the 

it is true, but the luminous portion of their paths 
“enerally ends high up in the air. 
(3) Each has a velocity which implies an orbit about the sun. 
“hi Peadicigs serch each clans have apparent motions which 
Ges : 
wed ° of the earth's motion, orizon, to the ecliptic, and to 
” clandy ¢ sometimes left al the track, both of 
he atone-meteor, and of the shooting-war 

(6) They have like varieties of colours, though in small 
anetcors they are naturally less intense and are not so variously 
com as in ee oe 

In short, if the bodies that produce the various kinds of fire- 
hatis had jnat the differences in size and material which we find 
pod all the differences in the appearances would be 






nel ¢ while, on the other hand, -« part of the likenesses that 


coed ped ent cw g common in the astro- 
ne the bodies that produce them. 
el tageavers’ grades of luminous meteors has 
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not been admitted by all scientific men. Especially it was not 
accepted by your late President, Prof. J. Lawrence Smith, who 
by his studies added so much to our knowledge of the meteor- 
ites. The only objection, however, so far as I know, that has 
been urged against the relationship of the meteorites and the 
star-shower meteors, and the only objection which I have been 
able to conceive of that has apparent force is the fact that no 
meteorites have been secured that are known to have come from 
the star-showers. This objection is plausible, and has been 
urged, both by mineralogists and astronomers, as a perfect reply 
to the argument for a common nature to all the meteors. e 
But what 1s tts rea! strength? There have been in the last 
hundred years five or six star-showers of considerable capt 
so 





The objection assumes that if the bodies then seen were 
other meteors we should have reason to ex that amon 
many hundreds of millions of individual flights a large num 

of stones would have come to the ground and have been 
picked up. ; 

Let us see how many such stones we onght to ore A 
reasonable estimate of the total number of meteors in all of these 
five or six star-showers combined makes it about equal to the 
number of ordinary meteors which come into the air im six or 
eight months. Inasmuch as we cao only estimate the numbers 
seen in some of the showers, let us suppose that the total 
number for all the star-showers was equal to ane year’s supply 
of ord nary meteors Now the average annual number of stone- 
meteors of known date from which we have secured specimens 
has, during this hundred years, been about two and a half. 

Let us assume, then, that the luminous meteors are all of hke 
origin and astronomical nature, and further assume that the 
proportion of large ones, and of those fitted to come entirely 
through the air without destruction, is the same among the star- 
shower meteors as among the other meteors Whith these two 
assumptions, a hundred years of experience would then lead us 
to expect two, or perhaps three, stone falls from which we secure 
specimens during all the half-dozen star-showers put together. 
To ask for more than two or three 1s to demand of star-shower 
meteors more than other meteors give us. The failure to get 
these two or three may have resulted from chance, or from some 
peculiarity in the nature of the rocks of Biela’s and Tempel’s 
comets Itis very slender ground upon which to rest a denial 
of the common nature of objects that are so similar in appear- 
ance and behaviour as the large and smail meteors. 

It may be assumed, then, a» reasonable that the shooting-stars 
and the stone-meteors, together with all the intermediate forms 
of fire-balls, are hke phenomena, hat we know about the 
one gtd with due cauttun be used to teach facts about the other. 
From the mineral and physical nature of the different meteor- 
ites, we may reason to the shooting-stars, and from facts esta- 
blished about the shooting-stars we may infer something about 


the origin and history of the meteorites. Thus it 1s reasonable 
to suppose that the shooting-stars are made up of such matter 


and such varieties of matter as are 1n meteorites. On the 
other hand, since star-showers are surely related to comets, it is 
reasonable to look for some relation of the meteorites to the 
astronomical bodies and systems of which the comets form a 
° “yf 
This common nature of the stone-meteor and the shooting: 
stars enables us to get some idea, indefinite but yet of great 
value, about the masses of the shooting-stars. Few meteorg 
stones weigh more than 100 Ibs. The most productive 
falls have turnished only a few hundred pounds each, thodgh ‘the 
irons are larger. Allowing for fragments not found, and for 
portions scattered in the air, such meteors may be regarded es 
weighing @ ton, or tt may be several tons, on entering the ais: 
The explosion of such a meteor 1s heard a hundred miles around, 
shaking the air and the houses over the whole region like an 
earthquake. The size and brill of the flame of the ordinary 
is so much Jess than of the stone-meteor that 
it is reasonable to the ordinary meteorvid as weighing 
pounds, or even ounces, rather than tons. ae 
; aap pomaar ey _ have been made by m tee: 
t compu the energy needed to grap Sor 
Thess ars 0 ve cegntdod as lower limits of B igrenalbagd 
part of the energy of tui oo ee 
motion of the air. The smaller meteors visible to the naked | 
eye may be thought of -withuut serious ertor as pyre Rech agas ‘alse 
of gravel 2 = allowing, however, wot a little to the 
These facts about the masses of stiooting-stais have important 
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Moreover, if these meteoroids are the source of the solar heat, 
their direct effect upon the earth’s heat by their a ge upon our 
atmosphere ought also to be very great: whereas the November 
star-showers, in some of which a month’s supply of meteoroids 
wes recerved in a few hours, do not appear to have been fol- 
lowed by noticeable increase of heat in the arr. 

Again, the meteoroids do not cause the acoeleration of the 

‘ In various ways the meteors do shorten 
the month as measured by the day. By falling on the earth and 
on the moon they increase the masses of both, and s0 make the 
moon move faster. They check the moon’s motion, and so, 
eg, te wearer to the earth, shorten the month. They load 
the with matter which has no momentum of rotation, and 
90 lengthen the day. The amount of matter that must fall upon 
the earth mn order to produce an all these ways the observed ac- 

of the moon's motion, has been computed by Prof. 
Oppolzer Bat his result would require for each meteoroid an 
enormous masa, one far too great to be accepted as possible. 

Again, the supposed power of such small bodies,—bodies so 
scattered as these are, even m the densest streams,—-to break 
up the comets or other heaventy bodies, and also their power, 
i Sige ph the sun’s rays, to affect our weather, must, in 

nee of direct proof to the contrary, be regarded as wnsigmfi- 
cant. So, too, their effect in producmg geologic changes by 
adding to the earth’s strata has, without doubt, been very much 
over-estimated, During a million of years, at the t rate 
of, say, 15,000,000 of meteors per day, there comes into the air 
about one shootimg-star or meteor for each square foot of the 
easth’s surface, 

Fo assume a sufficient abundance of meteors in ages past to 
accomplish any of these purposes 1s, to say the least, to reason 
from hypothetical and not from known causes. The same may 
be said of the suggestion that the mountains of the moon are 
due to the rmpact of meteorttes Enormously large meteoroids 
im ages past must be arbitrarily assumed, and, in addition, a 
‘very pecalzar plastic comdimon of the lunar substance, in order 
that the impact of a meteoron can make in the moon depres- 
svons ten, or fifty, or a hundred miles in diameter, surrounded 
by abrapt mountain walls two, and three, and four miles high, 
and yet the moentain walls not sink down again 

The known visible meteors are not large enough nor numerous 
enoegh to do the various krads of work which I have named. 
May we not assume that an enormous number of exceedingly 
sinall meteoroids are floating m space, are falling mto the sun, 
are coming mto our air, are swept up by the moon? May we 
not aasume that some of these various results, which cannot be 
due to meteoroids Jarge enough for us to see as they enter the 
ait, may be due to this finer capes cosmic dust? Yes, we 
may make such an assumption. There exist, no doubt, multu- 
tudes of these minute particles travelling in space. But science 
aske not only for a true cause, but a sufficient cause. There 
be of this matter to do the work asaigned to rt At 

we 


: do evidence gad total existing A ngrianl of 
ne material is very large. It 1s to be hoped that through 
cigars ay exammaton of meteonc dust we may soon 


= about the amount which our earth recerves 
So 


l 
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i be learned, we can reason only m general 

mach matter coming into our atmos as these 

require would, without doubt, make its 

wn to us m the appearance of our sunset skies and 

a far greater deposit of meteonc dast than has ever yet been 
proven. 

A meteorvid has been assigned to the light of the solar 
corona. It is not unreasonable to suppose that the amount of 
the meteoroid matter should increase toward the sun, and that 
the illumination of such matter would be much greater near the 
sdlar surface, Bat rt is difficult es sea pal ar ye eg in 
thesis the radial structure, the nfts, and the of the cerved 
lines, that are marked features of the corona. seem to be 
incoteistest with any conceivable arrangement of nssteotoids in 


il 


the vicinity of the sun. if the meteorcids ase eel 
random, there should be a uniform shading away of or 
go from the sun. If the meteoroids are in streams .alés 
pooling all hnes bounding the light and. shade in 
coronal should evidently be projections of conte sections: 
which the sun's centre is the focus. There are curved lings 
abundance in the coronal light, but, as goservers 
an the phomempte, ey ee © be entunely each projecr- 
tions of sections. Only by « violent trostmest of the 
observations can the curves be made to represent suk gecjaps 
tions, They look as though they were due to forces.at the 
surface rather than at his centre. If those complicated lines 
have any meteoroid origin (which seems very melee) Oey 
suggest the phenomena of once ima ae weet oan eee 
streams or sporadic meteors. y. t ways. 
of hght which sometimes have been seen to extead several 
degrees from the sun at the time of the solar eclipse are meteor 
pba seen edgewise, seems possibly true, but not at all 
probable. 

The observed hfe of the meteor 1s only a second, or at most « 
few seconds, except when a large one sends down stones to 
— with us, What can we learn about its history and 
origin 

ear the begmnuing of this century, when small meteors were 
looked on as some form of electricity, the meteorites were very 
generally regarded as having been thrown out from the 
volcanoes, But as the conviction gaine place that the meteor- 
ates moved not about the earth, but about the sun, it was seca 
that the lunar volcanoes must have been very active to have sent 
out such an enormous number of stones as are needed, in order 
that we should so frequently encounter them. When it was 
further considered that there 13 no proof that lunar volcanoes are 
now active, and that when they were active they were more 
Itkely to have been open seas of lava, not well fitted to shoot 
out such masses, the idea of the lunar origin of the meteorites 
gradually Jost ground. 

Bat the umity of meteorites with shootimg-stars, 1f true, in- 
creases a hundredfold the difficulty, and would require that the 
comets have the same origin with the meteorites. No one 
clarms that the comets came from the moon 

That the meteorites came from the earth's volcanoes is still 
held by some men of scrence, particularly by the distinguished 
Astronomer-Royal for Ireland. The difficulties of the hypu- 
thesis are, however, exceedingly great In the first place, the 
meteorites are not like terrestrial rocks. Some minerals in 
them are hike minerals in the rocks, Some troas are lake the 
Greenland terrestrial irons But no rock in the earth has yet 
been found that would be mistaken for a meteorite of any one of 
the two or three hundred known stone-falls. The meteorites 
resemble the deep terrestrial rocks in some particulars, i is true, 
but the two are also thoroughly unlike. 

The terrestrial volcanoes must also have been hesegeaggon 
active to have sent out such a multitude of meteorites as 
explain the number of stone-falls which we know, and which we 
have good reason to believe, have occurred. The volcanoes 
must also have been wonderfully sagan The meteorites come 
to us with planetary velocities, traversing the thin upper air 
they are burned and broken by the resisting mediam. Long 
before they have gone through the tenth part of the an 
the meteorites usually are arrested and fall to the grou if 
these bodies were sent out from the earth’s volcanoes, they left 
the upper air with the same psig ticeg which now return 
to 1t «What must have given to 
before it left the volcano, to make at traverse the whole of onr 
atmosphere and go away from the earth with a 
velocity. Is at reasonable to believe that volcanoes were 
potent, or that the meteorites would have surviv 

? 


yo ne claims that the meteors of the star-showers, of 
accompanying comet, came from the earth’s volcaness. To 
ascribe a terrestrial ongin to meteorites 1s, then, to 

relat of the shooting-siar and the stone-metedr. 
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reason for their likeness js an ment agninst 
vt et that the mateo aame frouts 
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: ; amat hare without destruction through 
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impeanaa thickness, Then there is a nyse 
The.meteorile out e san tra 

ir as lame of gravitation, 

bask. the sun. If im 


nearly in a straight line out and 
Hs conree it enters the earth's. 
, tm relative: ee ce aan 
ine parallel to the ecliptic, except ass 
ae ion. A large number of these meteors, that 
all well-observed fire-balls, have certainly not 
s. These did not Igy from the sun. 

Tt has been a favourite hypothesis that the meteorites came 
broken si pieces by an ee pre sat ged 

‘Frere. in such which mine ts can say in favour 
The studies of M. Stanislas Maurier and others sato the 
re of meteorites. have brought out many facts which make 
this hypothesis plausible. It requires, however, that the stone- 
meteor be not regarded as of the same nature as the star-shower 
meteor, for mo. one now sees) claums that the comets are 
fragments of a broken planet. The hypothesis of the existence 
of such a planet is arbitrary, and it 1s not easy to under- 
stand how any mass that has become collected by the action of 
wity and of other known forces should, by internal forces, be 
oken in pieces, and these pieces sent asunder. The disruption 
of such a planet by internal forces, after it has by cooling lost 
largely its omginal energy, would be specially difficult to 
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e canaat, then, look to the moon, nor to the earth, nor to 
‘the san, aor to any of the large planets, nor to a broken planet, 
as the first home of the meteoroids, without seeing serous if not 
insuperable objections. But since some of them were in time 
‘past certainly connected with comets, and since we can draw no 
Tine separating shooting-stars from stone-meteors, 1t 1s most 
‘natural to assume that all of them are of a cometary origin. Are 
there any insuperable a ean that have been urged against 
‘the hypothesis that all of the meteoroids are of like nature with 
*the comets, that they are in fact fragments of comets, or 1t may 
‘be sometimes minute comets themselves? If such objections 
rexist, they one evidently to come mainly from the mune- 
ralogists, and from what they find in the internal structure of 
the meteorites. Astronomy not as yet furnished any objec- 
tiens. It seems strange that comets brenk in pieces, but astro- 
nomers admit it, for it is an observed fact It 13 strange that 
groups of these small bodies should run before and follow after 
coniets along their paths, but astronomers admit it as fact in the 
case of at least four comets. Astranomically there would seem 
to be no more difficulty in giving such ongin to the sporadic 
meteor, amd to the large fire-ball, and to the stone-meteor, than 
there 1s in giving it to the meteor of the star-shower. If, then, 
the cometic origin of meteorites 1s madmussible, the objections 
must come mainly from the nature and structure of the meteoric 
stones and irons, Can the comet im its hfe and history furnish 
the varied conditions and forces necessary to the manufacture or 
growth of these peculiar structures ? 

It is not necessary, in order to answer this question, to solve 
the thousand puzzling problems that can be rawed about the 
orig and the behaviour of comets. Comets emst in oar system, 

have their own peculiar develo t, whatever be our 
‘theories about them. It will be aay for my present purpose 
ta assume as probably true the usual hypothesis that they were 
firs! condensed from nebulous matter; that that matter may 
have been either the outer portions of the original solar nebula, 
or baie oe aro gan hi our system and scattered 
space. in either case, the comet is generally aupposed, 
and probably must be supposed, to have become apgteguted far 
away from the sun. This aggregation was not into one mee 
hady, to be afterwards broken up by disruption or by so 
aetion, varieties of locahioe of the cometic orbits seem 
epon au thesis, Separate centres 
engation are to be pe ‘a 
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mineralogists rather than astronomers must tell us. For a long 
time it was accepted thes 

quired great heat for first : 
blance to the earth’s volcanic rocks was insisted on by minevalo- 
gists. Prof. J. Lawsence Smith, 

reserve that ‘‘ they have all been subject to a more or less 
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Haidinger, 
t knowledge of natural laws, these 
formations could not possibly have come into existence 
under the action of high temperature cominned with pow 
pressure.” The likeness of stones to the igneous 
rocks of the earth, as shown by the experiments of M. Danbeée, 
strengthened this convichon. Mr. Sorby, in 1877, said, ‘It 
appears to me that the comdations under which meteomtes were 
formed must bave been such that the temperature was h 
enough to fuse stony masses into glass ; that the partacies 
exist independently one ef the other mm an incandescent atmo- 
sphere subject to violent mechanical disturbances ; that the force 
of gravitation was great enough to collect the-e fine particles 
together into solid masses, and that these were in such a situahon 
that they could be metamorphosed, further broken up inte 
fragments, and again collected together.” 

Now, if meteorites could come into being only in a heated 
place, then the body in which they were formed onght, 1t would 
seem, to have been a large one But the comets, om the con- 
trary, appear to have become in smal! masses. The 
idea that heat was essential to the productson of these minerals 
was at first anateral one, All other known rock-formatoons are, 
the result of processes that involve water or fire or metamorph- 
ism. All agree that the meteorites could not have been formed 
in the presence of water or free oxygen. What conclusion was 
more reasonable than that heat was present in the form of vol- 
canic or of metamorphic action ? 

The more recent investigations of the meteorites and kindred 
Stones, especially the discussions of the Greenland native 1roas 
and the rocks in which they were embedded, are i 
muineralogists, if I am not mistaken, to modify their views. 
Great heat at the first consolidation of the meteoric matter is 
Not considered so essential. In a late paper M. Daubrée says :— 
‘*It 1s extremely remarkable that, in sptte of their great tend- 
ency to a perfectly distinct crystallisation, the silicate combina- 
dition of ‘very surall crystals, al yumbled together aa if they 

ition of very smal! crys J t er ae if ¢ 
not passed through fusion. If we may look about ns for 
thing analogous, we should say that, instead of calleag to mi 
the long needles of ice which liquid water fornz as it 
the fine-grained texture of meteorites resembles rather 
hoar-frost, and that of snow, which 1s due, as is known, 
immediate passage of .the atmospheric vapour of water 
solid state.” So Dr. Reusch, from the examination 
Scandinavian meteorites, concludes that “there is no 
agsume volcanic and other processes taking place upoa 
heavenly body formerly existing, but which has since gone 
pieces.’ 

The meteorites resemble the lavas and slags on the cart 
These are formed m the absence of water, and with a limited 


supply of oxygen, and heat is present m the But is, 
heat necessary? Some i s do take in the colds 
some are direct eptlinioons do take place inte cold 
not mm the laboratory reproduce ali the conditions of crystallaa- 
in the seta 8 bil cee easily Onan ee poppe 
the mere oxygen not &.count stay 
like character of the meteorite minerals. Wherevee 


tion can take place at all, if there 1s silicon mague-. 
sium aad toons ans uchel, ea chanced copely. at 
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there silicates ta be expected m abundance, and t 
and nickel in their metallic form. Except for the heat, the pro- 
cess should be to that of the reduction of iron is the 


Bessemer la, where the limited of combines, 
un the casos aad Mears the ae ; The suelines 
of the comets, should not, then, be an objection to ; 

the meteoric stones and irons as pieces of eaote There is ~ 
necessity were & large mesa, 
order to provide an fateneely heated bicch-place. 
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tures, infiltrations, and spocest faultings seen in microscopic 
sections and by the naked eye—these all imply the action of 
force. M. Daubrée supposes that the union of oxygen and 
sthcon furnishes sufficient heat for making these minerals. If 
this is possible, those transformations may have taken place in 
their first home, Dr. Reusch argues thet the vapeated lieating 
and cooling of the comet, as it comes down to the sun and goes 
back again into the cold, 1s enough to account for all the - 
atihes of structure of the meteorites. These two modes of action 
do not, however, exclude each other. Suppose, then, a mass 
containing silicon, magnesium, iron, mckel, a limited supply of 
oxygen, and small quantities of other elements, all m their prim- 
ordial or nebulous state (whatever that may be), ed 
somewhere in the cold of space. As the materials consolidate 
or crystallise, the oxygen 1s appsopesied by the silicon and 
magnesium, and the ron and nickel are deposited in metallic 
form. Possibly the heat developed may, before it 1s radiated 
into space, modify and transform the substance The final result 
18 a rocky mass (or bly several adjacent masses), which 
sooner or later 1s no doubt cooled down throughout to the tem- 
peratare of _ This mass, in its travels, comes near to the 
sun. Pow action 1s there exerted upon it. It is heated 

How sotense 15 that heat upon a cold rock, unprotected appar- 
ently by its thin atmosphere, it 15 not possible to say. We know 
that the sun’s action 1s strong enough to develop that immense 
irain, the comet's tail, that sometimes spans our heavens. It is 
broken xn pieces. We have seen the portions go off from the 
sun, to come back, probably, as separate comets. Solid frag- 
ments are scattered from it to travel in their own inde ent 
orbits. What 1s the condiuon of the burnt and crackled surface 
of a cometic mass or fragment as st goes out from the sun again 
sto the cold? What changes may not that surface undergo be- 
fore 1t comes back again, to pass anew through the fiery ordeal ? 
We have here forces that we know are acting They are 1n- 
tense, and act under varied conditions The stones subject to 
those forces can have a history full of all the scenes and actions 
required for the growth of such strange bodies as have come 
down tous, Some of our meteors, those of the star-showers, 

have certainly had that history What gooi reason 1s there for 
saying that all of them may not have had the like birth-place and 


The which come into our air in any recurrmg star- 
shower belong to a group whose shape 1s only partly known = ‘It 
is thin, for we traverse 1t inashort time It 1s not a uniform 
yng, for it 1s not annual, except possibly the August sprinkle. 
How the sun’s unequal attraction for the parts of a group acts as 
@ dispersive force to draw it out into a stream, those most beauta- 
ful and most fruitful discussions of Signor Schiaparell: have 
shown, ‘The groups that we meet are certainly in the shape of 
thin streams. 

It has been assumed that the cometic fragments go continu- 
ously away fron the parent mass, so as to form, in due time, a 

ing-like stream of varying density, but stretched along the entire 
elliptic orbit of the comet The epochs of the Leonid star- 
showers in November, which have been coming at intervals of 
thirty-three years since the year 902, have led us to believe that 
this departure of the fragments from Tempel’s comet (1866, I ) 
ana the formation of the ring was avery slow process, The 
meteors which we met near 1866 were therefore thought to have 
left the comet many thousands of years ago ‘The extension of 
the group was presumed to go on in the future until, perha 
tens of thousands of years hence, the earth was to meet the 
stream every year. Whatever may be the case with ‘Tempel’s 
comet and sts meteors, this slow development is not found to be 
true for the fragments of Biela’s comet. It 1s quite certain that 
of the splendid displays of 1872 and 1885 left the 
ater than 1840, although at the 
time of those showers they had become separated two hundred 
millions of miles from the computed place of the comet. 
process, then, has been an exceedingly rapid one, requiring, if 
continued at the same rate, only a amall part of » millennium for 
the completion of an entire ring, if a ring 1s to be a future form 


of the group. 

It may be ht reasonable in view of this fact about Biela’s 
comet, established by the star-showers of 1872 and 1885, to re- 
vise our ton of the process of di integration of Tempel's 
comet also. more brilliant of the star showers from this 
comet bave always occurred very near the end of the thirty- 
three S dona Instead of there a slow process 
which is to produce « ring the orbit of 
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the comet, it certainly seems more reasonable to 
that the compact lines of meteors which we wet in 
1867, and 1868 left the comet at a recent date. A th 
years ago this shower occurred in the middle of October. 
the precession of the equinoxes and the action of the’ 
the shower has moved to the middle of N : 

of this motion is due to the precession, the other half to ae 
perturbing action of the planets. Did the planets act upon’ the": 
comet before the meteoroids left 1t, or upon the meteorsit 
stream? Until one has reduced the forces to 

he may not give to this question a positive answer. But’ 
strongly suspect that computations of the forces will show that: 
the perturbations of Jupiter and Saturn upon that group of 
meteoroids hundreds of millions of mules in 

tions strong enough to change the node of the orbit 15° along 
the ecliptic,—would not leave the group such # com treis 
as we found it in 1866. If this result is at all fe, it ts 
because the total action 14 scattered over so many centuries. But 
it seems more probable that the fragments are parting moye’ 
rapidly from the comet than we have assumed, and that, long 
before the complete ring 1s formed, the groups become eo seat- 
tered that we do not recognise them, or else are turned away 60 
as not to cross the earth’s orbit. 

Comets, a Apne strange behaviour and wondross trains, havé 
ven to timid and superstitious men more yr omgare than 
ave any other heavenly bodies. They have been the occasion 

of an immense amount of vague, and wild, and valueless specu-- 


Ut 


wh 


lation by men who knew a very little science. They have 
furnished a hundred as yet unanswered problems which have 
puzzled the wisest. A world without water, with a strange and 


vanable envelope which takes the place of an epee apie & 
world that travels repeatedly out into the cold and to the 
sun, and slowly goes to pieces in the repeated process, has con- 
ditions so strange to our experience, and so impossible to repro- 
duce by experiment, that our physics cannot as yet explain it. 
But we may confidently look forward to the answer of many 
these problems in the future. Of those strange bodies, the 
comets, we shall have far greater means of study than of an 
other bodies in the heavens. The comets alone give ws speci- 
mens to handle and analyse Comets may be studied, tke the 
planets, by the use of the telescope, the polariscope, and the 
spectroscope The utmost refinements of pliysical astronomy 
may be applied to both But the cometary worlds will be also 
compelled, through these meteorite fragments,—with their in- 
cluded gases and peculiar minerals,—to give up some additional 
secrets of their own life, and of the physics of space, to the 
blowpipe, the microscope, the test-tube, and the crucible. 


ave 


THE BRITISH ASSOCIA TION 
SECTION D—BroLocy 


Tattriation of a Diseussion upon the Value of the “* Type 
system” an the Teaching of Botany, by Prof Bayley Balfour. — 
rhe speaker remarked that within the last fifteen years there 
been a complete revolution in the method of pceriens Seeie pe A 
and zoology. The old method was practical teaching baved ob 
classification. In fact, mm the olden times it was taught by 
means of object-lessons, which were sporadically chosen, In 
that method the real sigmficance of Piast hfe was completely 
overlooked, and also the positon of the plants in Natare and 
their relationship to the animal kingdom. The result was that 
they had naturalists bred who had « wide range of knowledge 
of plant forms, and able to recogmse and name & number 
of plants, but of the life-history and sequence of events ee 
were in the dark. The knowledge was a wide but super 
one. The new system was the natural outcome of the progress, 
of the science, and as more knowledge of the minuter forms 
were obtained, bs pecsme pee A select eas forms ye 
be made types for special study. 18 agrees & 
teaching was introduced which Sslaed ta the selection af a 
few characteristic forms, and those were thoroughly studied ip 
their structural and physiological relationship. Tica accurate 
knowl of a few was obtained, and the work now, inp 
sread of in the field, was transferred ta the Inboratory 
‘that new method was at the 
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diseumion which followed, Prof. Bower said that in 
ibtoentary sehool it would be well to give first the classifi- 
m of the higher plants, and then, if the students succeeded 
gat part, they might pass to the more strict labora- 

7. — . Hartog condemned the use of the 
system with ebiidren dis sixteen, and, referring to 


college instruction, lamented that the study of botany 
Ud have to be lated by the requirements of the 
ical students.—Dr. Trimen thought the type-system was 


to give the students a false impression of the vegetable king- 
; eThey were apt to think that those types covered the 
e matter to be studied. It would be well if the system 
dad be extended. As to the question of medical students, 
certainly did not require a complete course of technical 
ny. The teaching of botany in some of the London schools 
a mere farce.—Prof. Marshall Ward remarked that the type- 
wm has done good service to education, and pointed out how 
ped it is to obtain exact knowledge from the study of 
al objects, and how valuable 1s the training due to their 
fal investigation. The types should be real, and not 
quary or badly-selected ones —Dr. Shaw observed that it 
d be a great mistake to drop biology out of the curriculum 
1e medical student.—Prof Hiullhouse pointed out that the 
-system gave the student the advantage of commencing with 
dlicity and working up to complexity The system, to be 
esaful, must be covafully arranged and the selection of types 
ous, 
emat ks on ‘* Phystological Selertaon, an Add: sonal Suggestion 
he Origin of Species,” by G F RKemanes, #.R S., by Henry 
yohm —This was a criticism of the above paper, and was 
wed by a short discussion, the general conclusion arrived 
reing to the effect that the paper referred to does not contn- 
: anything essentially new to the theory of Charles Darwin, 
miticusing this theory, Mr Seebohm pointed out that 
author not only demanded an impossible number of 
icidences, but coincidences of such n character that, once 
ated, the additional coincidence of fertihty enter se but 
ility outside the family was almost, if not quite, an unneces- 
ucum ce to it 
we the Morphology of the Aammuahan Coracoud, by Prof. 
3 Howes.—The author sech» to show that the importance 
third centre of ossification of the mammalian coracoid has 
ped attention , he claims that it » the representative of the 
coracoid bar of the lower vertebrata, the coracoid process 
% held to answer to the epicoracoid plate of the monotreme 
urther upholds the view that the mammalian shoulder- girdle 
been derived from a primarily expanded sheet-like form. 
‘ome Experiments upon the Acquistion of an Unpleasant 
We asa Means of Protecting Ilnsects from ther Enemies, 
«. B. Poulton.-—This paper dealt with experiments upon the 
wisition of an unpleasant taste as a means of protecting 
cts from their enemies. The author remarked that Darwin 
king of the use of colour in animals, and deciding that it 
use in courtship, came across the bright colours of cater- 
ars, which were sexless. He directed Wallace’s attention to 
subject, and he ventured a prediction that the bright colours 
Ud be associated with an unpleasant taste or smell, so that 
» refused to eat them Experiments proved that this 
pro 
a i ee the subject over, seemed to the 
e limitations were required an insect 
astefal to a lizard, the former woul either be ‘marvel os 
ld have to put up with an unpleasant taste. It might pro- 
y acquire a relish for what hitherto was aisagreseble, and 
the distasteful organisms being brilliant and conspicuous 
id be easily caught and exterminated. Mr. Poulton there- 
‘ ed to experiment upon them, believing that it 


dl be that by a disagreeable taste was not 
aa was supposed. He obtained lizards from Ital 
Sand thet that was the They often refused an insect 


was case. 

Me aad took It aferwards unless were fed on other 
8 ch they liked better. It a nd small 
da refused « large moth, such as the is pine h 


ely harmless and undoubtedly palatable. The farger 
osed of it at once, 
om its size 


and the former were evidently 
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buff tip, which was protected by resembling a piece of broken 
rotten wood, was evidently disliked by the lizards, although 
they ate st in the end. In some cases disagreeable insects were 
eaten with a relish by those particular animals, such as the larvm 
of the common Croesus fuund on birch. The protection was 
therefore lees perfect than was supposed to be the case. 

On the Germination of the Spores of “Phytophthora infestans,” 
by Prof Marshall Ward.—One of the obyects of this communi- 
cation was to bring before the meeting copies of some careful 
drawings of all the stages of germination ese were obtained 
by actually watching the development, escape, and germination 
of the zoospores from the ‘‘ conidia,” following all the phases in 
one individual, The cunous effects of light and of abnormal 
conditions upon the development of the zoospores were also 
pointed out, and the author showed diagrams of other forms of 
germination obtained by interfering with the conditions. In the 
short discussion which followed Prof. Marshall Ward referred to 
some points in the development and escape of the zoospores of 


the ay Pay ao 
On the Flora of Ceylon, espectally as affected by Cismate, by 
Henry Trimen, M B, F.L.S.— Attention was first called to the 
fact that the Island of Ceylon was practically known to Europeans 
only by sts south-west part, being about one-fifth of the whole ar 
but including the chief European centres, the planting dist 

of the hills, and the railway system. The ren er of the 
country is thickly covered with jungle, thinly inhabited, and 
rarely visited by Iuropeans, save Government officials and 
sportsmen. This difference was shown to be due to climate, 
especially to rainfall. The distribution of the rain, so far as is 
shown by annual amount, was exhibied by a map, in which the 
great advantage to the south-west of the lofty forest-clad escarp- 
ment of the central mountain-mass of over yooo feet was ex- 
hibited. The south west monsoon wind commencing at the end 
of May deposits an immense quantity of rain here, especially in 
the neighbourhood of Adam's Peak. In the rest of the island 
this wind becomes dry, and the country 1s parched and arid 
until the arrival of the north-east monsoon, which commences 
in October. This wind brings rain to the whole island, and 1s 
the only rain which the istricts get , m many places it all 
falls in a few weeks, when the country 1s completely under 
water, though parched with drought for the rest of the year. 
This 1s very different to the well-known south-west of Ceylon, 
where, save in February or March, a fortnight’s d tisa 
very rare event. In sume parts over 200 inches falls in the year 
In these respects Ceylon 1s an epitome or continuation of the 


Southern Indian nsula, The harities of the flora 
were then H aie rough in some detail, taking first the low 
country of the wet districts up to 3000 feet—mm which the num- 


ber of introduced tropical plants was commented upon; then 
of the lower hills, the principal home of the planting enter- 
prise and tea and coffee estates; and next of the higher or true 
mountain districts above S000 feet In the low country the 
forest has been much destroyed by the indolent and improvident 
native mode of cultivation called ‘‘ chena,” and but little virgin 
forest remains in this portion of Ceylon. From to 5000 
feer the agent of destruction has been European i 

the forest has almost wholly disappeared. Above S000 feet, 
land is no longer sold by Government. 
called to the concentration of endemic 
trict—over 800, or nearly 30 per cent. of the whole flora—ang.,, 
to the strongly Malayan, as distingwshed from Peninsular. 
Indian, type of these and of the whole flora, There ard no 
Alpine ts in the Ceylon hills; dense forest covers their 
summits, but a number of temperate genera are re . 
This flora is entirely Indian in t with no X sepa lager opting 
which is not also found ia the Nilghiris, but the number of en- 
demic species is very remarkable, only about 200 being 


§38 


there isaow but little first-class timber remaining, save in ve 

ena ral egemsong cages pete forest, which 
everywhere evergreen, were given ; at paper con 

with a few remarks on the coast flora, which is very uniform 


t the tropical belt of the world, 
On “ Humbalisea ‘ vous Plant, by 


as @ MMyrmecophilous 
Prof. Bower.—It had been found that there were iderable 
ical countries which were pre-eminently 


numbers of plants in 

associated with ants. Ttahan botamst Picar: propounded a 
generat view with regard to the subject that the association was 
mutually advantageous to the ants and to the ts He 
found that the plants gave shelter to the ants, and in certain 
CASES ied them with food. No one would deny the state- 
ment that the relation was ad to the ants themselves, 
but the converse case was not 80 - In some cases it had 
been found that the ants served to protect the plants, and.drove 
off other insects, Picar: also pomted out that in certain cases 
the plants denved nutriment from the excreta of the ants, but 
whether that was the case was a view open to considerable dis- 
cussion. He (Prof. Bower) had come to the conclusion that the 
ants derived all the benefit, and that there was no advantage to 
the plants. Not only were the ants provided with a capital 
lodging, but it might be fairly assumed that from the glands of 
the ts the insects derived food as weil. 

Os the Artificial Produchon of a Gilded Appearance im 


Chrysaises, by E. B. Poulton.—The author remarked that 
some 
the Entomol 


ago Mr. T. W Wood brought before the notice of 
cal Society of London some proofs that certain 
c imitated the colour of the surfaces upon which they 
threw off ther caterpillar skin The intimation was recerved 
with some amount of credulity by leading egeasnae Spee but 
evidently without sufficient reason. For some years the wniter 
had been working upon the colour of caterpillars im relation to 
the coleur of their surroundings, and he had shown that the 
colour could be mod:fied in one generation by the alterations of 
their su . It seemed certain that La ie some sensory 
surface, possibly the eye, caterpillars were affected by their 
external relations, and a corresponding effect was produced in 
colour Mr Wood’s experiment was but a special case of some 
general method of production. He explained the results by 
supporing that the moist surface of a fresh chrysals was photo- 
ly sensitive to the colour of surfaces 
to be merely a metaphor, and was unsupported 
. It was more probable that the colour was prodaced 
the effect upon the caterpular before it turned to the chrysalis. 
ments were therefore made by the writer to put the fact 
iteelf beyond dispute. That was done first by the use of caterpillars 
of the peacock butterfly and the common tortosseshell butterfly. 
Ie was found that by allowing them to turn to chrysalises upon a 
white or a black screen very different results were produced. 
Those upon white paper were often brilliantly golden, although 
the chrysalises of the tortoiseshell were not quite so golden. 
Gilded s were sometimes found, but their appearances 
seemed to be produced as Bharige While that was the a 
of chrysalises found in the , the specimens experimen 
the writer were perfectly healthy, and produced healthy 
He then saw that, altho apache 2 
a , a gilded surface w uce the 
same effect to a greater extent. That bore ina most important 
manner on the use of the metallic tints of many of the 
1ses of butterflies: which were thus seen to have harmon- 
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The Norwoms Sy slew of Be. R. von Lendenfeld.— 
‘Phe sather gives'an scseust is dcr eee op 
to date. Sensitive and ganglia cells have been observed by him 
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in a good number of sponges. Their locallty: vasies, theleaifigns 
is constant. They are mesodermal, and appear to preside over 
the movements of the membranes and = and-po.. sagt. 


late the water current. The great 
and higher ccelenterates ia, that in the former the most important 
ongans are mesodermal, whilst in the latter thay are eqto: 
ento-dermal. “He divides the type Ccelenterata 
Celenterata Mesodermaha, or sponges, and Calenterates Sih 
ay ig er y N. Z Cells, by D 

¢ Function of Nettle-Cells, by Dr. R. von Lendenfeldl.~- 
The author gives a detailed account of the structure of the nettle 
cells, or cnidoblasts, and discusses some bio facts regard, 
ing their function. He comes to the conclusion that oe 
cells are exploded by direct reflex action when the is 
touched, but that the animal can counteract this reflex actian by 
ly acting nervous imtation in a similar manner ab 
Bat es pg yee by h # nervous centres in man, 

‘ote on t oy wienE of the Genus Cypripedium, 
Dr. Maxwell T Masters R.S —In this we the pao 
adverts to so much of the normal structure of Orchids in genecal, 
and of Cypripedium in particular, as 1s necessary for the elucida- 
tion of his subject, and proceeds to describe a case of regular 
peloria in Cyprspedtum caudatum, which shows a reversion to 
the typical form of Orchids, and to prove that the so-called 
genus Uropedium 1s only a pelorian form of Cypripedium. The 
construction of the androecium in these plants is then alluded tu, 
and illustrations given of all intermediate stages from monandry 
to hexandry. The frequently observed tendencies to a dimerous 
condition, and to the sibs ig of the mner row of stamens, 
are alluded to, and the mgmificance of oe inted out, 
The morphological changes salon upon hy pidisatton: and 
the inferences to be derived from them, are passed under review, 
The paper concludes with a general summary of the teratological 
changes observed in the tnbe Cypripedies. 

Notes on Australian Calenterates, by Dr. von Lendenfeld,— 
The author describes the extraordmary mode of development of 
Phyllorhiza punctata, a rhizostomous Medusa discovered by him 
in Port Jackson. The Ephyra has eight, the next stage twenty- 
four, the next sixteen, and the adult again eight marginal 
bodies. If the umbrella margin 1s injured and newly formed, 
as ig bodies appear between afi the newly-formed 
Further, the migrations of Cratbessa masatca at the breeding 
tame are described. This and other species of that genus of 
rhizostomous Medusx migrate far up the rivers, like the salmon, 
to deposit ther young. A remarkable change in the coloar of 
C masawa, which has taken place in Port Jackson since the 
observations of Huxley about Afty years ago, 1s described. A 
new variety, which 1s brown, seems to have been produced or 
to have mm and superseded the é/we form, which was 
observed by Huxley and others in that locality. In Port Phiiip 
the blue variety 18 still found. The author has found in examin 
ing the lower freshwater animals that the freshwater Hydroids 
and Sponges, as also the freshwater Khizopoda of Australia, ave 
very siailar to the Euro whilst the marine species of theae. 
groups differ very much in the two localities. He concludes 
that these freshwater forms are very old and conservative, and 
may be epi to be the ee offs i of old ancestral 
forms, as such possessing parts systema portance. 
Relations of an Atlante Rock, 
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Bugw, the Brologre by 
Michael C. Grabham, M.D., F.G.S., F.R.C.P.—Ragion 
almost unknown, but interesting as being of florea distri 


bution, and of variation in isolation. Author proposed to iflus- 

eel aad ¢ scm Cua t B this aiaue “onkaaes of 
etable, existing at Bugio, 

the Dezerta islets, vs 





3, 

wand. 30, 1885] 
wpe. 30, 

op i 2 

: re , if + 


oy ee oonbelt, identical with thet of Porto Santo, de- 
patbed. by Darwin as brotha Stop og fic characters in 
i Sf fength, and colotr of skin. Sva-drrds breeding at 


sod, , Svarees Airuads, Thallassidroma bulwersu, wad m 
pa te : the exclusion of 2 


Proilaria angierum dominant to ; 
“eaper and 2.-abscura, Influence of birds in migration of plants 
el * Festacea ; Distribution and ‘affinities — Aetix 
pepstatline, affinities of; A. ersedescens, distribution of; A 
wenctulata, waodiGcation of ; 77. Leontxa, area of, and relations ; 
, yulgain, Owarfed example of; 7. distinct races 
‘af; connections of WY. tiarclia, H. coronula, and H. grabhamt. 
““aleopterens Deucalton, isolated species, now related to a Sal- 
ic form. 


: .—~Showing the difficulties attending the determina- 
ion ef the origin and migration of species to be equally great in 
rocks of a group of islands as in the archipelago 
f of man, chiefly in extinction and destruction, 
introduction of opposing or contaminating forms ; 
gavages of Eupatoria and Fiy/loxera vasta'rix in Madeira ; sur- 
wiving vigour of Miocene plants. Author's paper only meant to 
be indicative of those branches and details which might singly 
‘oomnpy the attention of the Section. 

Multiplication and Vitality of cerlain Micro-organisms, 
Pathogenic and otherwrse, by Percy F. Frankland, Ph. D., B.Sc., 
¥C.S., F.T.C., Assoc Rey.Sch Mines.—In this paper the 
mathor records a number of experiments which he has carned out 
gn the multipheation of the micro-organisms present 1n natural 
praters, and also on the vitality of certain nic organisms 
when purposely introduced into similar media. These pheno- 
imena have been studied by aid of the method of gelatine-plate 

wtaivation, originally devised by Koch. The fisst part of the 
yaper treats of the influence of storage m sterthsed vessels, upon 
ghe number of micro-organisms present in the unfiltered water 
sof the Rivers Thames and Lea, in the waters of these rivers 
‘after sand filtration by the companies supplying the metropolis, 
jand in well water obtained from the chalk. Of these three 
isafferent of water, at the time of collection the unfiltered 
igiver-waters are the richest in micro-organisms, containing, as 
hey do, several thousand microbes, capable of being revealed 
2 plate-cultivation, in 1 cubic centimetre of water, whilst the 
Witered river-waters have this number generally reduced b 
fabout 95 per cent., and the number present im the deep-we 
water rarely exceeds ten per cubic centimetre On storage in 
mterilised vessels at 20° C, however, a great change in the 
“lationship of these numbers soon takes place, for whilst the 
fuamber of organisms in the crude river water undergoes but 
little change, or even suffers diminution, that in the filtered river- 
pwater exhibits very rapid multiplication, and this increase 1s 
even still more marked in the case of the deep-well water. The 
juthor mois that the differences 1m the rate of multplication 
iexbubited by these three kinds of water 1s dependent upon the 
mumber of different varieties of micro-organisows which they con- 
tein. Thos in the unfiltered nver-waters thee organtones bel toa 
anmber of different kinds ; the filtered rver-waters exhibit fewer 
warieties ; whilst in the deep well water the namber of vaneties 
8 Still more limited, the gelatine-plates having generally the 
ia thet eanpleniet 
in m tion 
ra than those in the filtered bag ang and 


an equilibrium must have already been established batons tha 


tarlous competitors. When the waters were ex to 
yerature of 35° C., the muluphcation was in all poe very Baer’ 
more rapid, but both at 20° C., as well as at 35° C., the malti- 
jlication was, on prolonged st » followed by reduct 
Hep ti a prekee: rarer by the author 
ps Ait 
Peacn r Pisin mn of Asiatic cholera, (2) 


‘wantities of their cultivations into i 


jeep-well water, filtered Thames water, and | 
. proce er, and London sewage. 


presemt some very stri differeners, 
fount lacy ee 
aumbers 


oa the 
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Finkler-Prior's ‘‘ Consma.” spirs/ium, paren 
far gventer vital activity than Koch’s in gelatine cultures, 
sesses far less vitality the latter when introduced inte water. 
Thus in the above-mentioned media it was in no 
strable after the first day. 





SCIENTIFIC SERIALS 


American Fournal of Science, September.—A  anadhbargr td 
elevation of the o ieee shown by the 

josere Le Conte. In further elucedation of his ; 
i speculations r i 


: 
} 
= 


towards the close of the Tertiary epoch, the author here brings 
forward much additional also correlating this mowe- 
ment with a contem elevation m other parts of the 


the upward movement, which seems to have affected all 
high latitude regions at thet time, but which was ocacillatory and 
therefore temporary on the eastern side of North America 
and in Euroge, on the Pacific slope was permanent, and has 
largely determined the orographic structure of that region.— 
The strain effect of sudden cooling, as exhibited by and by 
steel (second paper), by C. Barus and V. Strouhal. In their first 
communication the authors compared the strains by 
glass and steel on sudden cooling, by aid of the ‘y varia- 
tions observed when the bodies g strain were annealed, 
as a whole. Were they seek to con their earlier inference 
relative to the temper-strain of glass. They also investigated 
the density-relations of consecutive similar ghells of the Prince 
Rupert drop, and the optical character of the successive cores. 
In general it 1s shown that the oP i 
strain in may be regarded as the analogue of the electrical 
effect of the temper-strain in steel. 
a more specific inquiry will be made into the causes of hardness 
itself, with a view to throwing some light on the mysterious 
transformations of carbon.—Devonian ellibranchiata and 
species-making, by Henry S. Willams. In connection with 
the publication of Prof. James Hall’s monograph on Devoman 
Lamellbranchs, completing vol. v part 1 of the ‘‘ Paleontology 
of New York,” it 1s pomted out that fossil specaes, and even 
pores ob unduly sone ate on totally i uate on 
pecies and genera cannot as esta 50 as 
the author himself 1s unable to deenbate the typical specimens, 
twice alike, without reference to the onginal labels —Note on 
the composition of certain ‘‘ Plrocene sandstones” from Mon- 
tana and Idaho, by George P. Merrill. White lately 
the rocks collected in Montana and Idaho by Dr A. C. Peale 
mn 1871, the author’s attention was called to some fragments 
labelled as ‘‘Phocene” sandstones. A glance, however, 


and sand, aud a mi 
the stones consisted very Jargely of mute flakes of 
glass sufficiently compacted to be readily broken out into hard 
specumens, but extremely friable. The specimens are fully de- 
scribed and some speculations offered as to thew probable 
orgin. It 1s added that in Kansas and Nebraska these dusts 
are collected and sold as “‘dramond polishing powder,” or used 
10 the preparation of the so-called ‘‘geyserite ” —_ 
eet utions i reo » by W. _ Hidden, per 7 re 
graphic notes ex Clonzeaux. ¢ paper w 

ipodumene, black tourmaline, xenotime, and twin of 
monazite from North Carolina ; a remarkable crystal of herderite 
found in 1884 near Stoneham, Maine; 2 twin crystal of molyh- 
denite from Renfrew, Canada; and the phenactte from Fioris- 
sant, El Paso County, Coborado.—Turquois from Mew 
by F. W. Clarke and J. S. Diller. A 

some i 


scopic study is given specimens 
of Los © New Mi bout 
ey ew Mexico, a 


~ rt i 
thE 


t 
bh 


$40 NATURE | [Sele 30, 1B 


of maps of the ultra-viclet \ -mea , 
oa pains fee. by Edward c Coal-measares, by MM. Alfred Caraver-Cachis end Grand, 
m 





. Prof. Rowland’s published photograph this basin, which extends for nearly six miles 
arp bigardl Sarge is om: "s map of the ulfra- Saint-Oven tin, there are in some fetricts falar 
ve portion of the spectrum 1873, with which it | deposits with a joint thickness of over 31 metres 
wh to agree very closely: ¢ mean ce for the | Tertiary formations 156 metres thick. they 


seven lines compares was O°O12, corresponding to about | heen deposited horizon in shall es 
a upon the Draper map. It may therefore be assumed | subsiding sometimes owt, eine in mabtiontl : gh 
the probable error of a wave-length derived from this map | the whole period of their formatinn.—Note on the 
will not exceed 1/100 unit if the correction here given be first | the Oulitic floras in the West of France and in MM, 
a .—On two hitherto undescribed meteoric stones, by {| Cné In this per the author communicates the first result 
ward S. Dana and Samuel L. Penfield. One of these | his studies of the Oolitic floras of these regions, cenil 
meteorites was found, n 1869, between Salt Lake City and Echo, | are represented at Mamers (Sarthe) and at Scarborough (Ya 
A i : the, pther, in 1846, near Cape Girardeau, South-West | shire) by traces of Brachyphyllum, which present 2 remarka 
issouri. " Olivine 1s the most prominent conststuent of the | identity Certain imprints at Scarborough also show a strc 
former, while the latter 1s a light gray chondrite. resemblance, in the disposition of the fed , and 
re venous yee ae ermal ag, ree Sap., cane 
characteristic of the Mamers flora. About the middle of | 
SOCIETIES AND ACADEMIES Oolic period this group must have covered certain upheay 
Paris ara y ie bce aos in the ge gl ene of Mame 
Academy of Sciences, September 20 —M. Fizeau in the | pre ips ee ough —— The waterspout 0 ptember 14 
chair.— Kinematic analysis of hamak motion, by M. Marey. In Marseilles, hy M. Barthelet. 
the figure accompanying this paper are represented the successive 
attitudes of the lower right hmb while describing a complete 
step. This action 1s shown to be divided into two periods, a 
rest aad a rise, which are again subdivided into four unequal 
get of which the last three belong to the period of rise. 
simultaneous movements of ankle, knee, and hip are ex- 
plained, and it 1s poynted out that, whatever be the velocity of 
the pace, the form of the various trajectories here described 1s 
maintained in therr salient features. But, the more rapid the 
motion, the more 1s the tendency of the centre of gravity to 
approach a straight line parallel with the surface of the ground, 
—** Modern Kinetics the Dynamism of the Future,” by M. 
G. A. Hirn. Thuis is tke title of a new work, which the author 
presents to the Academy with some remarks explaining its gene- 
ral purpose. After replying to the various objections raised 
— his general principles, he deals with the arguments 
which, 
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as he maintains, render henceforth indefensible the 
kinetic theory of the gases, referring to molecular movements 
moet of the properties of these bodies. Three arguments are 
advanced of such a nature that he believes future physicists will 
wonder how this kinetic theory could ever have been accepted 
for a single moment Even were it correct, it would not follow 
that hght, radiant heat, electricsty, magnetic attraction and re- 
puision, and gravitation were due to movements of ponderable 
matter, far less that thought itself was nothmg more than 
a molecular movement But the reverse is not true, s0 
that with the collapse of the kinetic theory of the gases 
fall the kinetic theones in general, which claim to ex- 
plain all possible phenomena of the universe by invisible 
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Be 0 ' ORCHIDS 

Mtishenbachia: Orchids Illustrated and Described. By 

i: dy -Bewder, assisted by Eminent Scientific Authori- 

oe i y Ulustrated in Colours. (London: 

'. *Bothkeran and Co’, 1886.) 

. PPE first two parts of a new illustrated work on 

orchids are now before us, It is called “‘ Reichen- 

"in honour of Prof. Reichenbach, of Hamburg, 
ovr greatest living authority on the Orchidex The 
uther of the work, which is to be published in monthly 
parts in an “ordinary,” and an “imperial” edition 

«limited to one hundred copies, is Mr. F. Sander, a well- 

known importer of, and dealer in, orchids at St. Alban’s 
While justice should be done to the author’s energy and 
enterprise in undertaking so sumptuous and, so far as it 
has gone, so promising a production, it should be remem- 
bered that his business interests are connected with it 
Each part of the larger edition contains four plates in 
imperial folio, with botanical and horticultural descrip- 
tions in Enghsh, French, and German, geographical and 
cultural details being also given. The botanical descnp- 
tions are by Prof. Reichenbach, who 1s responsible also 
for the dissections. Why, we may ask, are the descnp- 
tions of the dissections sometimes in English and some- 
times in Latin? ‘This query leads to the remark that the 
custom of giving botanical descriptions in Latin has led 
to the creation of what we venture to designate as a most 
extraordinary, barbarous, and unintelligible jargon. In 
this work, as sn any other botanical book where the 
descriptions are in Latin, words are to be found in 
*numbers which are in no sense Latin. Scientific 
descriptions may require the invention of words or 
terms; but the supposed convenience of their being 
understood, when in Latin, by men of science of all 
nations is hardly a sufficient justification for the whole- 
sale creation of such a language. We may add that we 
submitted one of the Latin descriptions in this work to 

, the head master of a great school, who was unable even 

to suggest a meaning for some of the terms. 

, The plates in “Reichenbachia” are unquestionably 
» taking them one with another, to those in any 
botanical work we are acquainted with. They 

are far in advance both in drawing, and in truth and 

. delicacy of colouring, to the “Orchid Album” of Messrs. 

2 §. Williams and Sons, or the “ Lindenia”” of the Con- 

tiaental Horticultural Company of Ghent. They do 

egreat credit to Mr. H. G. Moore, one of the best of our 
wing, horticultural artists, and to Mr. J. L. Macfar- 
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artistic, The least satisfactory is Tab, Vi, Cahigyue . 
crittate wexime,’ tn which the hairs on the tip, shuts 
shown in the dissection, are'not even : OT 
must here, with all respect and deference to Prof: 
Reichenbach, demur to the varietal name maxima, * 
flowers of this variety may be a little larger than the 
type, but if it be named maxima, what are weta call a 
larger variety, should one turn up, as is by no 
unlikely? These superlatives are more in keeping witli’ 
the aims and objects of trade than with those of eckeatife: 
nomenclature. The nurseryman naturally revels in stick 
adjectives as “ superbissima,” “ brilliantissima ” (1), “ dti- 
catissima,” “ magnifica,” &c., but science should repudiate 
them. Tab. III. represents a recently introduced Venus’s 
Shpper, from the Malayan Archipelago, called €, San- 
derianum, which has not been seen in flower, we believe, 
outside Mr. Sander’s nursery, We hope the a 
drawing does not do more than justice to it, . The plant 
is especially interesting m that it is an almost 
Eastern counterpart of the now well-known Cypripiedisne 
caudatum from South America, which wag first flosered 
by the late Mrs. Lawrence, of Ealing Park, about fifty.years 
ago Tab. lL. represents the most beautiful and popular, 
and what is now the commonest and cheapest of thé An- 
dean cool orchids, Odontogiossum crispum. We cannot 
admit that there 1s any scientific distinction maintainable 
between O crispum, O. Bluntii, and O. Alexandra, such 
differences as there are being purely horticultural, In 
view of the latest achievement of the busy laboratory of 
Messrs Veitch and Sons, where during recent years 
more species of one genus, Cypripedium, have been 
created than have been gathered for us from nature by 
the whole army of collectors, botanists will have to re- 
consider, it would seem, not only the species of orchids, 
but the genera. Messrs. Veitch have now in flower a 
hybnd between Sophronius grandijiora and Catlleya 
sutermedia!/ At the Conference last year, and again 
at the recent Provincial Show of the Royal Horti- 
cultural Society at Liverpool, the attention of botanists 
and horticulturists was drawn to the confusion into which 
the nomenclature of orchids had fallen, a confusion 
rapidly becoming worse confounded. We have examples 
of this in Odontogiossum crispuin with its many 
and varieties, and in Caffleya Dowisana, Tab. V., whith 
was re-christened C. aurea, simply because it was found ta 
a new habitat. A new name should never be accepted, any 
more than a new genus or species, unless it be stamped 
with the approval of a recognised botanical authority, At 
present the latest and rawest recruit among the thpiaty, 
increasing band‘ of orchid growers thinks nothing of dim. 
ing a new specific or varietal nanre,: which genpratly 
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“A pests. One of the great difficulties in growing. 
phe and ether plants under artificial conditions 14 
dye to the injury caused by insect Any one with « 

» thowledge of chemistry and of vegetable physiology 
wand find, we believe, a profitable field of inquiry in this 
Givsction, Amateurs and the trade alike have dealt with 
eis difficulty by rule of thumb for generations, and con- 
fed themselves to smoking plants with tobacco m varnous 
shapes, and treating them with quack insecticides. So 
faras tobacco-smoke is effectual, its effect 1s probably 
dme to the nicotine it contains. There can be no msuper- 
able difGculty in charging the air of a closed house with 
nicotine fumes sufficiently to destroy imsects, and in 
$hereby getting nd of the pungent and injurious smoke 
peaduced by burning coarse tobacco and brown paper. 
‘Im conclusion we may express a hope that this work will 
met come to a premature end, hke some of its prede- 
tegsors, but hve to fulfil the promise of the parts here 
noticed. 





ARC AND GLOW LAMPS 
Asc and Glow Lamps. A Practical Hand-Book on 

Electric Lighting By Juhus Mater, Ph.D. (London. 

‘Whittaker and Co, and G. Bell and Sons, 1886.) 

E should have been glad if 1t had been possible to 

. speak more favourably of Dr. Maier’s wors than 
tan be done after a conscientious reading of it; for Dr. 
Maier has made himself so thoroughly master of our 
henguage, and has taken such obvious pains to acquaint 
himself with the literature of electric lighting, that we 
cannot help wondermg how so able a man has produced 
such « disappointing treatise Much of the work appears 
to have been translated from Merling’s and other German 
books en electric hghting. Perhaps it 1s to this com- 
posite origin that the defects are due which a reviewer 1s 
Jound to point out. 

The first 82 pages are occupied by generalities such as 
the laws of production of heat in the circut, the efficiency 
of electric and photometric measurements. 
Thes come 60 pages upon arrangements of leading wires 
and of lamps 1n installations for electric light, including 
the so-called “secondary generators” or induction coils 
fer distributing alternating currents, At p. 140 we at last 
reach arc lamps, the principal types of which are described 
with care. Twelve pages are allotted to the now almost 
Jesalete electric “candle,” and at p. 263 we enter upon 
the glow lamps. These are described all too briefly, 
eapecially so far as relates to the details of mansfacture ; 
bat the data as to tests of efficiency and durability of the 
Jamps are most satisfactorily summarised. This chapter 
includes an abstract of the tests made by the Philadelphia 
“ommittee, whose method of testing the lamps and of 
deducing the “mean spherical intensity” of the iumina- 
sion is perbaps more scientific than that of any of the 
sumerovs Exhibition committees who have reported on 
electsic lamps. The book concludes with special chap. 
ters ga the «application of electric light to fi 
shige, mines, railway trains, photography, and. operative 
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completely into cbiivicn till 1873, #kea  Lodygitns 268k; 
up the question. Yet on p. 148 we find # cesoripthan: 
of improvements made in 1857 by Lacansagne and Theta 
and on p. 362 we find that electric light has-been -udell y 
for stage purposes ever since the production-of Mayen 
beer’s opera of “Le Prophate” in 1846. The -revonds ait 
the Enghsh Patent Office between 1846 and 1874 éhow' 
abundant evidence to negative Dr. Maier’s statement; 
In that interval came the invention of the lamps of Sexsia,' 
Chapman, Way, and Browning, and the successive jee 
provements ef Holmes, Siemens, the Varleys, Wheatstoar, 
Wilde, and Gramme in the magneto- and dynamo-electsic. 
generators for hghting purposes. On p. 32 it is stated’ 
that the drawback of the system of arrangimg lamps in: 
series yn one circuit hes m the fact that the individual: 
lamps are not independent of one another; yet on p. 94 
and p, 184 it appears that there are means by which any 
lamp ts made quite independent of all the other lamps im « 
the series. 

We object entirely to Dr. Maier’s classification of arc 
lamps into “monophotal” and “polyphotal”; these high- 
sounding names being respectively applied by him to 
lamps that will not work, and those that will work, when 
more than one 1s placed in series in the same circuit. 
The distinction 13 entirely misleading. for the question 
whether one or many lamps can be worked together 
depends quite as much on the dynamo as on the lamps, 
Every one knows that modern dynamos are so designed 
as to work under one of two standard conditions: they 
must either yield a constant current in the line, or else 
must mamtain a constant difference of potential between 
the distributing mains. As a rule arc lamps arranged to 
work in series in a constant-current circuit will not work 
if set 1 parallel across the mains of a constant-potential 
network, and vce versd The true classification of lamps 
should therefore be into constant-current lamps which 
will work many in senes, and constant-potential lamps 
which will work many in parallel, Probably the only 
lamp that wil) not fall im one of these two categories is 
the old regulator of Duboscq and Foucault. Moat of the 
lamps classified by Dr. Maier as monophotal, and which 
according to him can only be worked each wath its own. 
separate dynamo, will work perfectly well in parallel with 
one another on a constant-potential system of mam, 
One consequence of Dr. Maier's curious classification is 
that when he comes to the Guicher lamp, which is an 
excellent lamp for lighting in parallel, he cannot put i: 
under either head, and i¢ is relegated to miscellagestss 
lamps. Of the lamps which he describes as polyphotaly 
the very first is Lontin’s modification of the Serrin lamps , 
but curiously enough the lamp 


figured and described in-:, 
the text 1s nof Lontin’s but 1s the old unmodified Searin,, 
which, though stated by Dr. Maier to be monophotal,.de«: 
really exactly m the same category as Giticher’s iemp.” 
The lamp of Street and Maquaire ia stated tobe ditions: 
from all other arc lamps in employing a vibratory grids. 
ciple: the author appears not to kovw that the lamps, of; 
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auited “ electrolytically ” inc the flashing 
- in a hydrocarbon vapgur; on p: 31 


Eitan etectromative force of 2509 volts; on p. 27 that 
dx Taw is true forthe whole circuit only, and not for 
iMa-perts 5 On p. OT that a shunt coil was firet used in an 
ane lamp by Von Hefner Alteneck; on p. 14 that *the 
‘yelocity of a body falling through a vacuum” is “9°81 
‘mitrng in one second.” The definition of the ohm as 
otiginally fixed in 1862 by the Committee of the British 
Association was certainly not “equal to the resistance of 
w oolumn of mercury of 104 centimetres in length and 
&-mysare inillrmetre section,” as stated on p.13 There 
iea grossly misleading extract from Merling’s work given 
is pak ¥5 to 28 on the distribution of heat in an electric 
‘eweuit, The old battery rule of arranging interna] resist- 
ame equal to the external to get maximum current 1s 
trotted out, without a word of warning that this 1s an 
atrangement always to be avoided on account of its bad 
economy ; and as if this were not bad enough, an alge- 
braic corollary 1s added showing that this arrangement 
of maximum current 1s such as to make the maximum 
rate of output of heat in an external conductor of given 
resistance one-quarter of the output that there would be 
wr the circuit 1f the battery were short-circuited. The 
student will at ance draw the erroneous conclusion that 
at beast three-quarters of the heat must necessarily always 
be wasted But to make matters still worse, on p. 24, 
where the grouping of the battery 1s still under discussion, 
it is stated that in “no case can we obtain more heat,” in 
the conductor of given resistance, than the quarter pre- 
viously mentioned. This 1s entirely untrue ; for if the cells 
be grouped all in parallel so as to reduce the internal resist- 
ance to a minimum, then a very high percentage of the 
heat of the current—practically all of 1:—will be obtained 
in the conductor of high resistance, and the zincs of the 
battery will consume more slowly. There are several 
ether matters to which exception must be taken: a crude 
assertion that a Gramme dynamo is better than a 
Ssemens, which may have been true in 1878 ; crude state- 
ments true perhaps of a particular dynamo or a particular 
lamp; bat not true of dynamos or lamps in general ; crude 
advice to makers to arrange their lamps 80 as to keep the 
resistance of the arc constant ; crude arguments in favour 
of waing shunt-wound electro-magnets in arc lamps, all 
reakons being given except the right one. Three times 
Dr. Werner Siemens’s name 1s erroneously given as 
Wilkeim Siemens. Lastly, electric engmeers will be 
sueptised to find amongst the practical hints nothing about 
the. © striking ” of the arc, or about the “hunting” action 
ohlmgtps and its avoidance. it is to be hoped that these 
Will be remedied when the auther comes to re- 
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be Disorders of Digestion, By T. Lauder Brunton, 







gF-RS, (Loudon ; Macmilian and Co., 1886) 
B anak: tach nemuinto of disconnected papers 
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faced by the Lettacihian Lectures, On Disorders of Digits 
tion,” in which the euthor tras collected together intorone: 
homogeneous whole many of the ebservations and! iiiew’ 
trations which he had introduced into his earlier papers, 
These lectures give a most admirable r4iwmd of the latest 
advances in our knowledge of the complicated processes 
of digestion and of mal-digestion, and the succeeding 
papers form a most interesting study of the gradsial 
development of the author’s views. ae 

The main 1dea which runs throughout the whole’ watls;’ 
and which the author more than any one else in thig 
country has developed, is thdt, in mal-digestion, products 
are formed which in their passage through the liver dis 
order its functions, and on reaching the general circula- 
tion act more or less as poisons, producing inngwor, list- 
lessness, heaviness of the Limbs, great depression of 
spirits, and headache. me! 

Brieger especially has worked out both chemically anz 
physiologically the products of digestion and decomposi- 
tion of food-stuffs. He has been able more or less suc- 
cessfully to separate several alkaloids which have mést 
powerful effects when administered to animals. Several 
resemble very closely in their effects muscarin, the active 
principle which Prof Schmiedenberg has separated from 
several species of mushrooms. This when administered 
to animals causes vomiting. purging, dyspnoea, and pros- 
tration, and it has been found that atropra is an efficient 
antidote, Many of these alkaloids are detained by the 
liver, and excreted with the bile into the intestine, ageia 
to be later on re-absorbed by the portal circulation, and. 
niay thus circulate in the portal system without ever entér- 
ing the general circulation Lead, copper, and other 
mmerals, when administered by the mouth, often circulate 
in this manner, and the same process is offered as an 
explanation of the trivial effects of curara when swallowed, 
while its subcutaneous injection is lethal. 

The author's views are corroborated by recent researthes 
which altot a most important part 10 all digestive processes 
to bacteria and other micro-organisms. Cultivations carried’ 
on at Leipzig have shown that twenty-five micro-organisms’ 
are commonly found in the mouth, and that these under 
certain conditions may occasionally develop in various 
parts of the alimentary canal. Some develop large volumes 
of gas, and others lactic, caproic, capryhc, butyric acids, or 
other complex bodies during their growth. It is extremely’ 
probable, therefore, that the excessive multiplication of 
these micro-organisms generates the products of. mal- 
digestion. A healthy condition of the alimentary canal, 
and its secretions is inimical to their growth. A sight 
degree of acidity—less even than that normally presest 
in gastric juice —is quite sufficient to check ‘sitit 
growth. ae t 


These experiments open up quite a new field forthe 
treatment of dyspepsia : the actions of ol well-estabiiihed 
remedies receive & new expiddation, and 
be pressed into the service. 

Bitters are said to be beneficial : eet 
secretion of mucus, which is a suitable -nidus Say seein 
bacteria; miueral acids, muttcury and salicylic att “aie 
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‘gh tee end is x series of articles on renal sectetion, its 
‘@isoednrs and treatment, Nowhere does the author 
better. show his powers of dealing with complicated 
' spieblens—marshalling together ‘his facts, and then in 
‘the siost incid and pleasant manner, often assisted by 
‘ag HHlustration, setting forth his view of the question. 
- Gepat stress is laid upon the distinct blood- of 
the glomeruli, and of the convoluted and pe te 
and upon the distinct regulating mechanisms, while an 
attempt is made to classify diuretics accordingly. 





ALCHEMY 


Die Aichenue in alterer und neuerer Zeit. By Hermann 
Kopp. Pp. 685. (Heidelberg: Carl Winter, 1886.) 


ae work is in two parts; the first part treats of 
alchemy up to the year 1775, and the second part 
subsequent to this date. 

It is not written purely for the chemist, and indeed the 
student who looks here for the minor details of alchemy 
will be disappointed. These have already received ample 
tresitment at the hands of Prof. Kopp in his “ Beitrage 
gut’ Geschichte der Chemie,” and the object of the present 
work is rather to lay stress upon the philosophy of the 
gichemists, to give some account of the organisations 
from which they received support, and to point out that 
auch organisations had wider aims and a more dis- 
tinguished following than 1s perhaps generally known 
Tt will be read with as much pleasure by the student of 
literature and history as by the chemist. The difficulty 

‘of dividing a work of this nature mto chapters 1s no doubt 
great, but we cannot help thinking that such a division 
would have been conducive to clearness ; there 1s, how- 
ever, a table of contents, a full and well-arranged index, 
and change of subject 1s indicated in the text by a break 
in the paragraphing. We have presented to us alchemy 
as a search after scientific truth under the guidance of 
principles which if ill-founded were yet sufficiently real to 
attract philosophers as well as representatives of wealth 
and power; as a science which survived persecution and 
fafture, and whose allurements outhved the discredit 
brought upon it by dupes and swindlers. The relation 
between alchemy and medicine is traced in an interesting 
and careful manner. Although it has been by no means 
‘the author's intention to act as biographer, yet we have, ' 
if we may s0 speak, medallions of many of the more dis- 
tinguished alchemists, in which the features calculated to 
indicate the growth and progress of pnnciples are brought 
out with great clearness. Of such a type is the sketch of 

Thurneysser, whose chequered career is indeed 
‘@ xomance of real life. In the second volume we have an 
interesting account of the “ Rosenkreuzerbund,” a secret 
society founded by Christian Rosenkreuz at the beginning 
of the Gfteenth century. In this and kindred societies 
the “ brothers” were encouraged to travel, gaining expe- 
rience and knowledge which at their periodical meetings 
_ were retailed for the common interest and instruction of 
‘te members. Considerable latitude was allowed to the 
po temo, lines, by one who was him. 
wt ‘eeanected with such a society, show that there 
nok aiwaire.& servile reapect for traditions = 
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The constitution of these societies is explained, and we" 
are initiated into the mysteries of the various grades of | 
rank: the juniors, the theorists, the practitioners, the | 
philosophers, the minors, the majors, the adepts, the 
magister, and finally that rarest honour, the magus. : 

A considerable space is occupied with the history of 
one who was ever active in the welfare of such organisa- 
tions--Georg Forster—born near Danzig in 1754 He . 
was a remarkable man in every respect, unstable to « 
degree, holding peculiar opinions on religious topics, un- 
skilled in all which contributes to success in the general 
occupations of hfe, and yet wielding powerful influence ity 
the circle within which he moved. His earlier travels ied 
him to England, where he was at the age of thirteen 
engaged in teaching French and German in a school at 
Warmington ; then he passed into the East India Com- 
pany’s service ; whilst at the age of eighteen we find him 
as a companion of Cook in his second voyage round the 
world ; later he returned to the Cont:ment, and became 
Professor of Natural History at Halle. Some thirty 
pages are devoted to a charming sketch of Georg Forster's 
character, and we do not know any other passage which 
affords such enjoyable reading. 

S. Th Sdémmenng was Forster's bosom friend ahd 
companion, a man not unlike him, and who shared all his 
trials and difficulties. In the concluding pages of the 
book it 1s shown how with the dawn of dynamical and , 
quantitative ideas in chemistry at the close of last century, 
alchemy underwent modification,“and, ultimately, 
decline, One 1s tempted to wish that the author had 
given a concluding chapter on the rise and development 
of the principles of chemistry as shown by an examina - 
tion of the doctrines of the alchemists. oe 

Notes and references have been freely used throughout. 
the work, and where remarks of such a length are required, / 
as to interfere with the continuity seed = theese ae 
arranged in an appendix. These enda occtrpy ovet,” 
200 and constitute in fact a most valuable conitel.. 
bation to the history of alchemy. The style and general. : 
character of the work will appear from the remarks that”: 
have been already made, and if there are Ray 
passages that are somowhat abstruse, yet on the 
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ie des Merveiiies, Par Jules Leclercq. (Paris: 


describes a visit made 
‘beter ago to the Yehowstone National Park, 
‘which he saw all the sights of this terre ies 


servaiites, The writer is already well known in his own 


“geetatry a8 an accomplished writer of popular books of 
travél, and accordingly he makes the most of the Yellow- 

' stone and its wonders. His sketches of these are 
by a very interesting chapter on the early ex- 

plorations of the territory, from the visits of the first 
ad are two maps—one a 


venturous rB. 

detailed map of ie “ Park,” the other a general map of 
of the United States to show the position he 
nm. There is also a consi ble number 
of iustrations. The volume is published in Hachette’s 
“Collection des Voyages illustrés,” and is a clever, well- 
written popular account of a district full of natural 

w 





LETTERS TO THE EDITOR 


{Tae Aditor does not hold himself responsible for opinions ex- 
pressed by his corre . Neither can he undertake to 
return, or to toh the writers of, rgected manu- 
sevipts, No notsce ss taken of anonymous communications. 


{The Editor urgently requests c to keep thew letters 
as short as possible, The pressure on his space ts so great 
that tt is impossible otherwise to insure the Ne CORR 
of communications containing tnteresting and novel facts.] 


The Cereals of Prehistoric Times 


My friend Mr. Carruthers in the interesting address delivered 
re to Section D of the British Association, makes a remark 
which I confess surprises me. He says (NATURE, September 9, 

«= Pp. 453):—"‘ It is remarkable that in our own country, with all 
the appliances of scientific cultivation and scientific farming, we 
have not been able to appreciably surpass the grains which were 
harvested by our rude ancestors of 2000 years ago,” He men- 
tions in support of this conclusion that ‘‘ the wheat from lake- 
Saba Switzerland for which I am indebted to Mr. J. T. 
hee Fe .S., are fair samples.” 

is certainly a striking fact. The persistence of specific 

and even of varietal types in a country like Egypt is 
what we fox se ag because the very preservation of the 
material ence is a proof that the physical conditions have 
petiisted likewise, But that cultivated plants have remained 

Spt oe Pics ee e seems a conclusion aoe hed 

every-day experience as to what can 
done in modifying them. The date collected by Prof. A. De 

Candolie ‘eo e des Plantes cultivdes,” pp. 284, 285) 

Jends ote, 1 think, to the conclusion ‘that Mr. Lee’s specimen 

mayest Prof. De Candolle mentions three varieties 
of wheat as cultivated in the Stone 3 of these he says -— 

** Auipane nest identique avec les cultivés de nos 

On ledir a substitué des formes plus avantageuses.”” Two of these 

have been obtained from lacustrine dwellings, He remarks that 
the most ancient e people of Western Switrerland cult1- 


lacustrin 

rena oP onary with small grains, which Heer has carefully 

“ ibed and figured under the name of 7¥iticum ws/ 
me ghey 
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theory of the origin of species.” On the contrary, a3” 
hereafter show, so far as this matter is 
eas a ee of them are in 

a ted in Mr. Darwin's works, o * 


eaning of the wad boat 
m oO 
Species,” I feel it is only due to my own 
the follo explanation. If any one will 
in question (p. 247, 6th ed.), he will find 
integral part of an argument sho 
species cannot have been brought about 
The argument 1s that, even supposing steré 
to be an advantage, it is an ad 
seized upon by natural selection, 
explanation of such ‘sterility must 
ra vt I ar see, there is pe 
e theory o: siological se 
ment 38 D ede on totally di 
essence of this theory is that the 
not be supposed to be an advant 
vanation in the way of such sterility a 
selected through the struggle for existence, 
nature 2 variation Which survives. In no part 
writings can I find even the most distant allusion 
bility of this particular variation bemg thus a 
Heide oats a cause of specific differentiation, 
ndepenrient of natural selection. Least of all can 
dence of any such alfusion in the referred to, 
the ment here consists in y i 
of sterility as resem variations in general, therefore in 
not regarding it as possibly presenting the h Bly peculiar qua? 
of being survivable ger se. And, consi ow fuily 
Darwin has given his reasons for rejecting many ideas 
feasible, I confess it appears to me a most 
unaccountable that he should nowhere have so much as men- 
tioned this alternative, had it ever been familiar to his mind, [ 
may add that, if oy ener et can be shown for sup- 
this to have the case, it would cause me to abandon 
MSE 1H A. Jenner's remark ply tothe particular 
r. J. . Jenner's cannot a to the : 
kind of variation with which alone my i ye comoemhed, be- 
cause, if so, it would amount to saying that the more sterile the * 
vanity 1s with its parent form the more will this sterility ‘be 
increased by intercrossing with that form, which is absurd. , Bat : 
i to many other kinds of Jesefcral variation the 
eer . bliged Mr. Evershed for d | 
am yo to Mr. r directing my aténa- 
r. Catchpool’s letter in Nature (vol. nig Pp 4) 
saya, iat *'the theory of phyticlogtal sclection is very cleaty 
‘*the fe) i on 18 
put forward.” Mopeaver the difficulties against the of 
natural selection on account of inutility and sterihty are very 
clearly stated. I may take this opportunity of one 4 
of your readers who may know of “a previous Ee ications. 
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the theory-——no matter how vague or sketchy—to be kind enomgli’ 
to furnish references. Gaonce j. ROMANES. . 
Geames, Ross-shire, September 18 #4 84, 
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Cooke’s “Chemical Physica” : 
IN your issue of September 2 (p. 40 I find under the covet at ° 
hemival 'Pitpcics ” that Prof. & soho -? 


though wioe saute. ta oie 
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a review of Cooke’s ** C 
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The Tangent-Galvanometer 


. ATTENTION hes recently been drawn more than once {notabl 
i Sir William Thomson, and by Mr. W. H. Pree sd wee 
to the advantages offered, in certain cases of the use of 
the bape cial a a no by placing the mstrument so that the 
fiance of the coils makes a greater or less angle with the plane 
of the c mendian. It may nat be amiss, therefore, to 
poiiit out that, in 1669, M. Bertin showed that the sensitivencss 
‘eff the tengent-galvanometer for strong currents may be mereared 
see the wable range of deflection doubled by placmg the circle 
ina vertical plane mclined at an angle of 45° to the magnetic 
ss de Chimie ct de Physique, ath senes, vol, 
t * a 
When readings are taken with the current traversing the 
vanometer, first in oné direction and then m the other, as 
would always be done if accuracy were important, the expression 
the gin of current is almost as simple when the coils 
an with the magnetic meridian as when they are 
to it. In the former case the strength of current 1s 
C = 32 cos a (tan 6 + tan 6), 
the (fixed) angle between the plane of the coil and 
© meridian, and 8 and 0’ the deflections of the needle 
of the coil due to the current in the two direc- 
oped positive in the direction from the plane of 
wards the e of the meridian, and @ ts reckoned in 
dwection, To determine the angle a we have 


tana = 3} (ian @ — tan @), 


ds Leper 4 most convenient to determine the numenical 
of cos a in the first expres>ion from this by tables. If the 
be adjusted so as to make the second deflection 6 = 0, 
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we have simply tan a = } tan 6,,1f 6, be the corresponding 
defection with the current reversed. G. CAREY FosTEr 


“Untversity College, London, September 30 


Alligators in the Bahamas 


in Catesby’s ‘‘ Natural History of Florda, Carolina, and the 
Bahama Islands,” published mm the latter half of the eighteenth 
c#atury, the author, usually a most accurate observer, states that 
the mangrove-swamps on the Island of Andsos presented a 
lecthsome ap owing to the remains of fish having been 
left there, halt eaten, by the a//gutors. Daring a fairly com- 
exploration of Andros, which I made in the early part of 

year, ] observed no traces of these sities, toa as! 1 
ware of Catesby’s statement, I did not make eny 
for them. In response, however, to inguiries 
paper, I lately received from the Rev. W. L. 
Rector of Inagua, Bahamas, a letter from which 
the following is an extract .— 

“ Legendary stories of alligators having been floated to this 
island on logs of mahogany are numerous here. I have not 
oe apap tier ag. Poa of them On July 31, while on a 

North-West Point Settlement, a maa exhibited 
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mingo to Inagua. a. 
ear songs greater pm Aired vrempstoodisondir a, Fast 
of the fact that oceanic currents take some part in the. 
of even lange ammals. Joun Ganrowea: : 
Nassau, as, September 15 et 
Meteors—The September Taurids po 

On September 22, 1886, 10h. 26m., I observed a ‘Ge seteor 
ab>ut equal to fupiter, a path of some 7° in ‘the-ox- 
treme east region of Aries. It left a streak and mowed some- 
what slowly, being evidently foreshortened near its radiant 
point in Taurus. At 10h, 46m. the same night I notion 
another meteor from the same direction 

On September 21, 1879, I counted 92 meteors, includin 
several from this radsant in Taurus, and on September a2, 1884, 
two others were seen am 29 registered on that date. 

A comparison of the paths shows a well-defined radiant at 
63° + 23° (about 8° N N.W. of Aldebaran), and I believe the 
shower is rather an mmportant one, though not well visible unti 
late in the night. 

I have pe ae several radiants from this position in 
Taurus in October and November, and in August Mr, ‘Gre 
derived a shower at 64° + 22° from the observations int 186y7- 
collected by the Luminous Meteor Committee of the Brit 
Association. On October 17-19, 1877, I found a radiant a! 
63° + 22°, on November 20, 1876, at 62° + 224°; and on 

ovember 27, 1880, at 63° + 21° There are also many othe 
contemporary showers slightly south west at about 59° 4 36° 
and it is m November that the display of meteors from Taare 
reaches a maximum. 

In September, during the last half of the month, J have deter 
tuned some other showers in the region of Taurus, , 
meteors of much the same character. The chief t 
centres of radiation seem to be at 74° + 14°, 70" + 4°, 

3° + 3°, and there 1s 2 fairly active shower also from a poln 
urther east, at 89° + 19°, in Onon, The first of these, new 
11 Ononis, was i ate | defined from 8 bright meteors -as 
September 27, 1 ; on ember 22, , ‘Lieut, 


Bi 


s 


Tapman saw it at 75” + 15°. e Orionids at 89° + 19° wen 
well seen in September 1877, and confirmed mn 18H 
but this is essentially a morning shower, as the t dees oe 


teach a fair altitude for the dispersion of its meteors antil tt 


few hours etinrise, W. F. Dennrne 





Action of Light upon Diastases 


In 1878, in conjunction with Mr. T. P Blunt (roe. Rep, See 
No. 191), I showed that the save: dene ferment of cane at 
destroyed by oxidation on prolonged exposure to 
Lately I have extended this observation to other ferments 
like kind, with srmilar result. 

Twenty-five cubic centumetres phos panther act egetnelian 


Siastase, pancreatic daslase, and respectively were 
dered roan pad pesenpgpraeik Oris one morth {uel 


OP wsleden ol ale was likewise destroyed, but in ¢his-de 


the ferment hed badly prepared, and was uct very 
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alee ‘Hote.on Actinometry by Oxalic Acid 
Fes hs vt 
‘etiikackaeecka is entirely oxidised by hight (Pre. Roy. Soc, No. 
Te Maient Niue, October 8, F880), and affords, by reason 
Staowei physical properties and those of the products of the 
“ an excellent medium for actinometry. A shegene'74 
a experiments on the physical conditions which modify 
: ion show thet, c.g, the effect 1s greater in direct pro- 
sto.the extent of surface of the solation but in- 


¥ astts depth. It 1s also in proportion to the 
besos ection: sini would appear—I speak for the 
quite provisionally—that in this relation the reaction 
Eioes a definite law, being as the square root of the mass. 
ber 27 ArTsur DOWNES 


Humming in the Air caused by Insects 


_ dm w letter to the Hon. Danes Bargin (letter Ixxx.) the 
Rev. Gilbert White, the well-known author of the ‘‘ Natural 
History of Selborne,” mentions a strange humming sound in 
the air. He writes —‘‘ There 1s a natural occurrence to be met 
with upon the highest parts of our downs in hot summer days 
which always amuses me much without giving me any satisfaction 
with respect to the cause of it - and that is a loud audible hummin 
as of bees in the air, though not one msect istobeseen This soun 
is to be heard distinctly the whole common through from the 
Money Dells to my avenue gate. Any person would suppose 
that 2 large swarm of bees was in motion, and playing about 
over his head. This noise was heard last week on June 28 ” 

It is singular that no explanation has been offered by any one 
for such a common phenomenon. I am convinced that the 
humming sound mentioned by Gilbert White was nothing more 
than the noise occasioned by the vibrations of millions of insects’ 
wings inthe air In hot summer evenings 1n particular I have 
heard these peculiar humming sounds, and know them to be 
caused by rmmense hordes of gnats and midges which fill the air 
with their numbers, W. Harcourt BATH 

The Limes, Sutton Coldfield, near Birmingham, October 
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Mimicry in Snakes 


A curious fact has been lately brought to my notice by a 
friend of me, Mr. H M. Oakley, in connection with the 
Dasppeltis scaber, Linn., or egg-eating snake—the “‘ Eyer eter” of 
the ch colonists—which, if not already well known, may 
prove of interest to some of your readers. The specimen ob- 
tained by Mr. Oakley was caught at Hout Bay some twenty 
miles from Cape Town, and 1s about 3 feet in length, and tts 
size, markings, and colour bear sufficient resemblance to those 
of the Berg Adder (Clothes atrepos, Linn.) to be easily mis- 
taken for that snake. It also has keeled scales, generally 
characteristic, at the Cape, of venomous species, Its head has, 
however, the long lacertine shape distinctive, here, of harmless 
sgekes, but, when aroused and alarmed or irmitated, it flattens it 
Gut aati! it assurnes.the usual viperme shape of the “club” in a 

card, It then coils as for a ae Sec its head 
. @very appearance of anger, produces a hissing noise with 
its scales, not unlike the hiss of a puff adder or cobra, and darts 
as ifto strike its s into its foe, and in every way 
simulates the motions of an imtated berg adder. This 
bas, however, neither s nor teeth (which, indeed, 
ot be required for egg-swallowing), and is not potsonons, 
was placed doubt by Me. Oakley repeatedly 
finger in she reptile’s tmoulh, = seems a clear 
stasice of mimicry of another species for defensive purposes, 
‘bek:}- ate not sprare-of another instance among ophidians, 
ae Oc ee “WV. Hamuonn TooRE 
' Sepe Foun, Cape of Good Hope, September 8 
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Manritius.—The entire c though not Fe 
one of some interest, and the weqetable Vitam piercer 
far the most important part in exhibits. The 
tion of fibres attract attention as much for its 
pleteness as for the care with which they have 
prepared. Many are of scientific interest only, being 
plants that could never be turned te 
mercial account, such, for mstance, as Hyophorée 
Scthaffeltii, Latania commersonti, Lodoicea secketiarwm 
Macrosamia spiralis, &c. This collection is exhibieed 
by the Botanical Gardens, as is also a collection. of: 
woods of similar interest. Some notes on 
woods are useful. Thus, we are told that Zw, 
pentaphylla has a soft white wood, not much 
and that it 1s a moderate-sized shade-tree of é 
growth, Samples of the wood, however, grown m thé 
West Indies, show a close and even grasn, and are fairly 
hard—so hard, indeed, as to suggest its sustability for 
wood-engraving, for which purpose 1t has been tried: in 
this country, and though not by any means. equal 0 bex~ 
wood, was reported upon as hkely to be found usefel foe 
some kinds of work, The soft waod of Ficus mauvétinaa 
1s used im the colony both for firewood and for hollowing 
out for canoes, while the hard wood of the Ebony (2iimte 
pyvos Ebenum), which is described as being either Hea 
or sometimes streaked with yellow and brown, 15 ‘tor 
inlaying, furniture, and ornamental turnery. 
Maigre (Nuxza verticillata) is said to produce a short- 
grained timber which decomposes rapidly, but when 
young it makes excellent walking-sticks, which are much 
sought for. Zermsnalia Benszoin, a large tree, which has 
become scarce in Mauritius, produces a wood valued for 
many purposes It would seem that the wood is sorie- 
times fragrant, for it 1s said that “some parts of the tree 
were once much burnt in Mauritius as an incense.” Another 
odoriferous wood is Noronhia Broomieaua, called here 
Bois Sandal. The Carambnle (4verrhva Cavamésla), 
valued in India for the sake of its acid sing planted 
in Mauritius for the same purpose, the fruits being eaten 
either raw or made into tarts. 

Probably the exhibits that attract most attention m the 
Mauritius Court are the fine samples of vanilla pads, 
covered as they are with an abundant coating of cry: 
and shedding forth, even through the glass cases whij 
cover them, the delicate fragrance for which vanilla is 
celebrated. * 

Seychelles.—Amongst these exhibits the Double Cocos! 
Nut, or Cocoa de Mer (Lodoicea sechetiarum) 1s the most 
prominent, The double form of the frurt, which is its 
normal condition, is well shown, as well as a triple-lobed 
nut, which 1s not very uncommon. Here also are fine. 
samples of vanilla, nearly, 1f not quite, equal to those fr 
Mauritius. Dried papaw juice and some 
good specimens of essential oils are shown, all of 
are extremely creditable to the colony. % 4 

Cyprus —The vegetable products shown 1m this. Couit 
are not numerous, nor 1s there anything of no 1: oe 
cepting perhaps a peculiar black substance d oe 
honey, from the Carob or Locust Bean (Ceratonsa y 
ane pecs —- are a peony hain theit ped- 

uction, jt seems, has greatly increased in recent : 
stimulated by an increasing demand, especially in tiie 
country, where they are very largely ia ma, 


in consequence ; 
charexter. Low. Sreights Lape: 
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: 1873: was madder from Radia 
of ¢ profit 





to landowners. It was |“ Comparigen. of the’: ; 
ingly need in @yeing Turkey-red s. The discov thinks the 
of ‘coal-tar’ Seriously inteckered swith the Aunand fe Helena te tal, 


“ipadder, so that its growth has much decreased. In con- 
‘however, of the mineral dyes being much in- 
ess, madder is being again sought after, and 


or in 
S&tuld ‘the demand continue, there is a prospect that 
shadder will again assume :ts former importance. Among 
other in exhibits, the rude native cart of the form 


in use for over 2009 years, and still in use, attracts 
snuth attention, as does the threshing-board, the same as 
was in use in patriarchal times. It is studded wrth fimts 
on the under-side, and is drawn by bullocks or horses over 
the grain, by which means the seed is separated from the 
ears and the straw reduced to small 
said to be the only system employ 


rticles. This is 
for threshing in 


» A few well-known woods, such as Olive (Ovea emropea), 
Ceflar of Lebanon (Cedrus Liéant), Bay Laurel (Laures 
sedis), Chian Turpentine, (Pistacta Terecbinthus) are 

bited, as well as the concrete resin of the latter, or 

crude Chian turpentine, under the name of Trimthia 

gum, in carious small greenish-colosred pots. 

Malta.—The Maltese exhibits wilt be best remembered 

the fine show of lace and silver filigree wors. A good 

1s also made of preserved fruits, and tobacco of 

very fine quality and varied forms 1s exhibited ; besides 
these there are very few other vegetable products 

JOHN R. JACKSON 





GREEK GEOMETRY 


WE have before us parts 6, 7(?), of Dr. Allman’s 
“ Greek Geometry from [hales to Euclid,”? in 
which we are brought almost into touch with Euchd. 
There 1s then but little wanting to complete the task 

by the author in 1877, in the performing of 
which so much light has been thrown upon the contribu- 
tions of the early Greek mathematicians to geometrical 


In Narure (vol. xxx. pp 3 5, 316) we gave an account 
of Archytas and Eudoxus; the present parts commence 
with a discussion of the claims of Menzchmus, “ pupil of 
Eudoxus, associate of Plato, and the discoverer of the 
conic sections.” In the forefront are placed translations 
of eleven fragments which contain what is known of 
Menzchmus. The various points which arise are most 
carefully reasoned out, with considerable detail, but we 
cannot attempt here to compress what is already con- 
cisely given. The notes are vor. ealabie, and show over 
-what a wide field of reading Dr. Allman’s researches 
have taken him We note only the prominence given to 
M. Tannery’s papers, as we have frequently had occasion 
in these pages to draw attention to this mathematician’s 
valuable memoirs on Greek geometry. The last part 
Sati we have numbered 7) opens with an account of 
tus, brother of Menzchmus, whose name occurs 

in connection with the quadratrix, Dr. Allman states 
‘the case of Dinostratus versus Hippias. “The result of 
discussion seems to be that the quadratrix was 


“tvented, probably by Hippras of Elis, wi 
a tppias 18, 
e | * @ i} 


and then we come , who wrote on the 

is the author of the theorem, “ The 

satne circle the of the dodeca- 
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Of Aristasus, in closing, our itea's kid “ms 
therefore, be regarded as ‘having continued Bh i 
up. the work, which, ansing from the 4 st 
Philolaus, was carried on by his successors. ; 


Eudoxus, and Menechmus. These men were 
one another in succession as master and ends ¥ 
seemed to me important that the continuity of ’ works 
should not be broken in its presentation.” ee 

We hope another year will suffice to bring this sketch 
of Greek geometry to a close; and that then the authes 
will collect these parts, whose appearances have beet 
extended over nearly ten Jong years, in one volume, with 
such additional notes as his subsequent reading will 
enable him to append, ; 

We can only commend these two parts, as we have the 
previous ones, to the careful study of all who are inter- 
ested in these researches: they have taken « high plac 
in the estimation of foreign mathematicians, even in cases 
where the author’s conclusions have not been unhesitat- 
ingly accepted. fx 
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THE HYGIENE OF THE VOCAL ORGANS' 


HE cultivation of the voice and the means of main 
taining it in a state of excellence under the varyin 
strain of daily life, are subyects of interest to us all, bu’ 
become of paramount importance to those who are pro 
fessionally brought before the public as speakers o 
singers. Although the laryngoscope is invaluable in thi 
recognition and treatment of disease, it is Auspeiaiig er 
little it has up to the present time added to our knowledg 
of the physiology of the larynx. 

The difficulties of examining the larynx during singin 
are so great that a large number of singers have to b 
examined to obtain a complete view of the whole proces 
by even the most expert faryngoscopist. The results - 
the examination of some three or four hundred person 
with fine voices, including most of the best singers of th 
day, form not the least interesting portion of the book. 

There 1s no question that the voice, whether the no 
be high or low, whether a chest or head cia Segara 
bass or falsetto, is produced by vibration of the fret edge 
of the vocal cords, which are two movable ligamentay 
bands about half an inch long stretched from back | 
front of the larynx _1n other words, the orily place wher 
all notes, whatever their character may be, can be pe 
duced, is in the larynx. 

These bands are attached anteriorly in contact 
one another, but their posterior fourth ts attached to 
small pyramidal-shaped arytenoid cartilages, which ca 
move laterally. The glottis, the space between them, ' 
thus divided into a ligamentous and a cartilaginous pa 
tion. There is the greatest difference of opinion smal 
authorities as to the position of the pear romire | 
cartilages, and as to much of the cord vibrates: ik: 
production of the various sounds. 

Dr. Mackenzie divides the rien of 
registers, viz. one (chest) in which the 
means of increasing tension and a 
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es Cr eataily open in the lower and gently 
eaavibe upper netes of the chest, and that,a “<-. 


‘heed eitice Mtoten registers may 
‘Perdceed the shortreed, according ' 
rosd:wieeating. It has also been noticed that the blast of 
ait ie fauch feebler with the head than with the chest 


aphon: Ta e 

A w and important observation which Dr. Mac- 
iciaihe made and amply versfied is, that in the head 
apie of wamen and in falsetto singing only the anterior 
third of the vocal cords, as shown in Figs. 3 and 4, 
vibrate, and that the remainder of the cords are in firm 
‘ gumtact with one another. Only twice has he observed a 
vibration. hmited to the middle third of the cords, which 
haz often been described as the usual one. Some obser- 
vers: have asserted that in falsetto only the extreme 
edge of the cords vibrates ; but, as 12 inches 1s the nearest 
distanos at which a good image can be obtained by the 








Bic. 1.—The position of the vocal Fic. 2 «~The pasition of the vocal 
corde for the lower range of cords for hizher range of 
chest notes. chest notes 
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laryngoscope, only the mean position of the cords can be 

oteerved, and it is impossible to detect any vibration 

whet a high note 1s being sung; and hence the author 

ejects the statements of those who profess to have ob- 

gerved vibrations limited to the edge. 

reed or chest voice is generally used by 
t 


sei heey, 

E Fics. and 2 showing the position of the 

ee the case of Mesdames Nilsson, Albani, and 

. om the other hand, the thigh notes of merzo- 
and contraltos are short-reed, ¢7. Madame 


yas shown in Fig, 3. Tenors tise both reeds, 
. = enly is used by the basses, and com- 
-@ingers among men use the short-reed, whilst boys 
0' the felse vocal cords, which are movable 

b aieparion tothe tree vorel cords, alto 
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| cords, may be much improved by 


] 2 E/JGHT years ago I discovered in the 





The of a-¥oice depends the accu ‘sete 
which ne —_ -_ are moved, on thr fension am 
the regulation of the respiration, on the position 

soft palate and fauces, and on the movements of | 


tongue and lips. 

These points are all touched upon, but the details, af 
the methods by which they are to be trained do not dit 
within the scope of this book, but belong to the 
of the singing-master. oe 

A certain amount of vocal disciphne is 
for children as -early as the age of five or six, or even 
younger, but it should be limited to simple airs , of 
imited compass, such as those by Louisa Gray, pub- 
lished by Messrs. Wood and Co. ey are warranted to 
contain “no love and no high notes,” and may 
be trusted not to inflame either the infant’s tender heart 
or its delicate larynx. 

Observations on 500 choristers have disproved the 
idea that “cracking” or “breaking” of the voice is an 
essential stage, for in only 17 PS cent. did the voice bp- 
come cracked in changing to the adult condition ; and in’ 
these cases the cords were congested, and the state was 
due to over-exertion or to cold. ; 

The hygiene recommended for vocalists may he 
summed up in the adoption of such a mode of Iife an is 
most beneficial to the general health ; Bone treatment. 
of any cold or hoarseness ; and, if their faith is pinned, 
on the virtues of raw eggs, cham or any of the 
thousand and one things recommended for the voice, 
they may be permitted, if they are not absolutely 
injurious. 

The latter part of the book 18 occupied with the train- 
ing of the speaking voice, an account of its various 
defects, and the methods of diminishing them. 

Stammering, which depends on a defective contral 
over the respiration and over the tension of the vocal 

| while 
stuttering, which ik ppp on a spasm of ihe tone and 
on imperfect control over the Hips, is rarely benefited, 
except in the slighter cases. Strychnine is occasiozally 
of use, while tobacco intensifies the difficulty. 

Valuable hints for traming the voice are given, and 
great stress 1s laid on the importance of a most accunate 
acquirement of the vowel sounds, when the c 
follow readily. : 
A NEW CASE OF PARTHENOGENESIS [WN 

THE VEGETABLE KINGDOM , 


Quebrada (7.4. 





ravine) of Guarenas, about nine miles to the east’of 
Caracas, and approxmately at 650 metres above the key 
of the sea, one of those charming groups of tropical vigite 


tation, which are equally interesting to the botanist 
to the lover of the picturesque beauties of nature., 
magnificent Pog 3 Ottonis was all 


aglow with its large rosy sepals; up to its 


branches a luxuriant Vass carsbaa had mscend 

graceful laden with blackish gripes, ant . 
then in the gentle breese the silvexy 

glimmer from under side of its. palmate leave; 

whilst in the damp shade underneath throve a 

Gloxinta pallidifore, a t which from its 

paves Gitee out & seaell identical with that of the | 

min : 

My attenti 


tall suffrutescent climber wilh dak ries oc 
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RP. We ae ‘ ‘ Bae t . coi ts es hes, ; LF tos 1 toa, rer : 
x VaR a ' “ye fs NADER aa ‘ g F way . Pees ee 
te fea Sinnaloyi ! F a} . : i F ~"" Pi. Aen Pak 1 Bee senna: 
of Hicits, wine of which were sewi in the tittle garden’| they clini by-anestis of the puildles, te lanal oseee, 
"belonging to the house I'inhabited at the time in Caracas: wae Sates abruptly ittona etd ee ional eer. 
_ Others agnt to several leading botanists in Europe, | so that it ‘serves as a hook, more or leed,.as by-Selisy 
requesting them to give me their opinion about the plant ; | species of C/owatis. “There are other branches whic Ges 
the result, however, was pegutive, the fruit being to all of | not climb at all, but exther hang down without<sheewing’ 
Khem’ a punsie, just as it had been to myself. any sign of torsion, or fun in a straight line iv eke gele< 
Mepnwhile some of the seeds had germinated; 1 | The cortical system is very much Revel » aed 
out three seedlings, which grew very vigorously, | central parenchyma aboende in laticiferows 
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and in time produced an abundance of flowers, ad} female 
anes. Their structure gave additional weight to the sup- 
position that the plant belonged to the Menispermacez, 
and believing it to be a new genus, I was anxious to dis- 
cover the male plant. In this pursuit the botanical 
interest went hand in hand with that of the horticulturist ; 
for although the plant is highly ornamental on account of 
its principal ment as a decoration in a tropical 
garden consists mn the striking contrast between the dark- 
leaves and the large number of scarlet fruits, which 
the greatest resemblance to the half-npe bernes of 

the coffee-tree. 

Fora long time all my efforts were unsuccessful. 1 
ltad moreover occasion to convince myself that the plant 
was extremely rare in our flora, as only in two places of 

above-mentioned ravine a few specimens hitherto 
have been found by myself and my collectors.' 

In 1881 at last one of my men brought me a plant 
which he pronounced to be a male one. The plant was 
set between two female ones, and after a couple of months 
Thad the great satisfaction of beholding for the first time 
fhe made flowers that for several years had been the 
object of many a fatiguing search in the dense thickets 
of the little nver of Guarenas. Both female plants pro- 
duced now a large crop of fruits, though I was unable to 
make out by what agency the transport of pollen was 
effected. Of animals I noticed on the plants only a small 
species of a green peicoms (rather plentiful) some 
gommon mosquitoes, and a few caterpillars of Oph:deres 
eatica.® It 1s not impossible that the mosquitoes were of 
gome significance for the purpose of fecundation I thought 
once the flowers might be of the ancmophilous type , but 
this is certainly a mistake, as they are so much hidden 
amongst the foliage that the wind can hardly reach 


e 


I sent male and female flowers, as well as frutts, to 
Kew, and following the advice of Sir J. D. Hooker, 
likewise to Prof. Eichler, of Berlin, who recognised the 
plant as belonging to his genus Disczphania, and de- 
scribed jt afterwards under the name of Dzsciphanta 


_ Eenstii in Jahrbuch des Kon. Botan. Gart.2u Berlin, vol. 


ii., 188 . 324-29, giving at the same time the analytical 
Acssile bi ha Aoucde kad fruivon Plate XI1 of be voluine 


referred to. As this work may not be easily accessible to 

all who take an interest 1n the facts I have to present 

hereafter, } deem it convenient to insert a summary de- 

actiption of the species, giving, however, a fuller develop- 

ment to certain structural particulars which, nm my 

inion, possibly may have some bearing upon the chief 
my 


poiat of communication. 
Like many other Menispermacez, Discipiania bears 


| rdot-tubers, which are, in good-sized plants, as large as a 


isin's and weigh 1 lb. and even more, They contain 
| peck secret uantity of ovoid starch grains, the largest 

or04 by 0026 millim. The stem exhiints the 
oetanl secas cy ead in chmbing plants ; it 
soon becomes woody in its lower part, whilst at the same 
time the erm increases in 


of the stem, as well as the branches, 
around day support they may encounter ; 


‘3 colucklencs that in one of places another 
: Geet toood, vis. 8 female’ plane ot Oulouareaye 












one pontaining a great many naciel for a visciit 
e leaves are most singular ymorptious da; 
same plant, as will be seen fom Figs 12 pe Serre 
copied, as likewise all the others, from Prot a 
plate. The palmatisect leaf (Fig. 16) exhibits the bas: 
eteois and inflection of the petiole, which 1 awemi, 
on : Ft whe 

The flowers are strictly dicecious, and in both sexes. sg" 
ranged in axillary, centripetal, and drooping S caeiey. nen 
suring from 8 to 25 centimetres in lect, rachis of 
the female spikes is very thin at the basal end, where st is 
scarcely § millimetre thick ; but it increases a 
thickness, and in many cases it measures at the opposite 


ee 
ai 


‘end 3 millimetres by 2, so that the extreme transverse 


sections are in the ratio of 1 to 6 approximately. Its 
tissue 18 gorged with latex, especially a the cma 
which has an appearance as if it were due to a kind: 
normal hypertrophy. Not having actually ang fresh 
male mflorescences, I am unable to say w r ther 
rachis presents the same structure; amongst my old 
nates IJ cannot find anything referring to it. 

The flowers are so crowded that they touch each other, 
and hide the rachis and their Iittle bracts completely. 
This is especially the case towards the apex of the spikes, 
where not unfrequently two or three empty bracts are 
found, undoubtedly indications of as many suppressed of 
aborted flowers Figs. 1 to 3 represent the male flower ; 
a 4107 the female one, Both have six large r 
and six very smal] petals; in the former there are 
stamens, in the latter three pistils, but in none the 
slightest rudiment of the organs of the other sex 1s to be 
seen. I have carefully examined hundreds of female 
flowers, and can most positively assert that this rule 
holds good in every case, nor are there on the 
plants any rudimentary male flowers, aumbhary stamens, 
or any other contrivances that could be considered as 
pollen-producing organs, 

Fig. 8 represents an almost full-grown fruit in its 
natural swe, Fig. 9 18 the seed, viewed from the flat side, 
magnified 25 times ; Fig. 10 18 its longitudinal section, 
with the straight embryo za sééw; and Fig. 11 isa trate 
verse section of the same. The very peculiar re 
the seed pape gradually, as indicated by the letters & 

a 















exposition of introductory matter, before entering upon 
strenuously objected to by many botanists, aiden 
zoological science, so that there is a prioré really 
substantial and complete record of the leading fac 
own judgment y. I hope to 

as far as it 18 pertinent, 


6, and ¢, in the last-mentigned figure. ~ 

I have thought it necessary to give a rather length: 
the principal object of the present paper. The question 
of parthenogenesis in the vepaable kingdom is stil 
is a thoroughly well-established fact m the > 

ave 

for denying its existence in plants. It is, however, of 
greatest importance to give in any cate & ieg 
well as of the concurrent ci » oo 
the readet to get a full view of the matter 
my 
E 
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tm order to make sure | before so. I ‘totally destroyed all ral 
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Fic. 15. . 
Disciphama Erasti, Eich], (After Zichler.} 









The soon n to t and j 
sprout anew were n 
Gumteih carest w. time and’ weather would 


‘Bow it. They were cut off in December 1384, givin 
crop of $4 fruits, which were disposed of in the follo 

ner :--Examined, io, 7 having perfect embryos; 
gown, 20 ; ted, 9; kept in salt solution, at 

The | period lasted till February 1886. Both plants 
very vigorous, and had prod a large number of 
flowers, 40 that I collected no fewer than 137 fruits, of 
which 10 were examined (5 were good), 20 were sown, 
(8 nated, the young plant being now about 6 inches 

); the aigreared will be ment ea different botanical 
gardens within the tropics, in order that my experiments 
and observations may be repeated under the most favour- 

ssible. 

Since February the plants have grown a good deal; 
one is flowering and has already four fruits, : 

From the very outset of my observations I had noticed 
that these fruits appeared only on the thickened end of 
the reagan J rachis, which is always the lowest part of the 
pendent inflorescence, as I have described in the first 
section of this paper. I cannot help thinking that this 
circumstance has something to do with the production of 
these fruits in general. 

1 must observe that the numbers 20, 54, and 137 of the 
fruits collected are not the total numbers of fruits pro- 
duced by the plants in each period; for the earlier fruits 
fell off and got lost long before I gathered the crop. 
‘Whatever may have been this loss, it 1s certain that there 
was a constant and very notable increase of fruits. I am 
sorry I omitted counting all the flowering spikes at the 
time when the plant were cut down, so as to be able to 
compare their number with that of those bearing fruits, 
and to find out, at least approximately, whether both 
groups of numbers were reciprocally proportionate, or 
not 90. 

Be this as it may, there i's no denying the fact that many 
femais plants B shape ay in three successive years an 
One fiblne pla fra geo Are 

ne, Om a le ce? 
oe reader wit» remember that the nearest 


i 


up of 
Discifhania is at a distance of about nine miles om. 
Caracas. I am quite positive about this point, being 
‘well with the reseeen in the environs of the 
city. Now it is incredible that under such circumstances 
and in this which has neither showy flowers nor 
smell, the pollination could have been 

eflected insects. It is furthermore certain that my 
of ja are the only ones in and 

for this reason there is no specimen nearer to them 
than the few spontaneous ones which may grow in the 
vavine of Guarenas.' And even if there been any 
ion from outside, how 1s it that plants, which are 
Should produc d ge gine although 
étances, e such very scan 
grown under the most favourable condi 3} 


ap ae ae reasons | hold that the Lnegpripcod 
pollination from a male plant is entirely 
ee ee 


But it is likewise impossible Hination could have 
Ataben place with ssatuial ‘peodacen by the plants then 


9 he Baie thet she second | of Diselphanta (D. 
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In another respect I was unable to arrive at ¢ }oaiely 
result. I could not make sure whether anst 

tgrowth from a cell of the n 







developed as an ou 

as Strasburger has found in Colebogyne, or whethe 

the development of an unfertilised oo8 Aa, bo 
pears to be always conpectes 


ever, the former case 

with polyembryony, which does not occur in the seeds... 
Disciphansa, it seems to me more probable that in thi 
plant we have an instance of the second case, or of ‘true 
parthenogenesis, certainly not as the rule acd norma 
modus of reproduction, but as an exception, and « ver. 
rare one, a kind of makeshift of nature, as it were, whet 
a co-operation of the fertilising material cannsét 


In Prof. Weismann’s essay, “The Continuity of th 
Germ-Plasma,” there is a chapter on the nature of par 
thenogenesis, which abounds in suggestions which, in mr 
opinion, throw much light on the case under considere 
tion. I quote the following sentence from Prof. 
abstract in NATURE, vol. xxxin. p. 157 :-—“If a 
supply of nourishment reaches the eet erar s in 
creases in afmount by growth, and thus obtains mas 
requisite to start the ontogenetic process,‘ with th 
result that parthenogenetical development takes 
Strasburger had already pointed out that an 
result may be arnved at by specially favourable conc 
tions in the supply of food, which counteracts the insuffi 
ciency of the bly aera May we not suppose tha 
something similar ha 8 in Disciphania? es th 
herbaceous branches, the club-shaped rachis of the spicat 
inflorescences abound in | eager and consequently ther 
must be a specially abundant supply of food, ma 
have some particular influence on the growth of the ovat 
and its contents. And it is on those places we find pr- 
cisely the fruits for which I claim a pasthenogenetic ortiz 

Caracas, June 7 A, Eaust 


P.S.—Since the foregoing article was sent to Engianc 
I have made the following cbservation, which, I thin 
gives additional strength to my view as to the 
cause of parthenogenesis in the case under c 
On one of my plants I had noticed two rather short is 
florescences (4 and 5 centimetres long), with but 3 and 
flowers respectively, dut having a very wiuch 
almost club-shaped, rachis, which measured at the 
nearly 3 millimetres each way. The idea struck me 
on these spikes hkely some fruits would appear, 
marked them out for the sake of further inspection 
Se panen ee been fully realised, a8 on eath ‘of * 
two is now one Fiat ee 6 vay pose 


Hl 


already 3 millimetres by 2, 80 that there is 
ed rib aceasta Ba creed 
t 
plant, which has 
poe spikes itramerpnt and 00 another. & 
flower ; both spikes were very small, 


flowers. 
Caracas, June 23 oa 
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idia NATunE for August 2 {p, 341 
eae aed i August 23, when, fo ely, the con- 
& entirely changed, and a warm spell of exceptional 
either mer or early autumn set in It 1s 
geessary to go hack to February 1885, eighteen months 
af hefore we find so long oe eH with the temperature 
weve the average, and since that time there have not even 
Seet.two weeks in succession which were warm generally 
get the whole country. 

Ee tecent years there has been but very little really settled 
Vafma weather during the three months July to September. 
there was only one week, ending July 27, which 
in any way be warm generally over the 
country during the whole period of three months. In 1884 
finet weather was experienced, and there were four con- 
secutive weeks, ending August 25, with the temperature 
above the average over Great Britain ; there was also a 

of three consecutive weeks, ending September 29, 
with warm weather, and two consecutive weeks ending 
July 14. In 1883 there was only one week, ending 
September 24, 1n which the temperature was above the 
average over the whole of the British Islands, but there 
were other weeks during the three months in which the tem- 
perature was high 1n several districts ; there was, however, 
no continuous warm weather. In 1882 the week ending 
August 14 was the only instance with the temperature 

erally above the average, and in this period a de- 

ciency was shown in the East of England. In 1881 
there was not a aay He week in the three months with the 
temperature generally above the average. In 1880 there 
were five, consecutive weeks, ending September 13, with 
the temperature above the normal value, and warm 
weather was also enjoyed in the week endmg September 
27. In 1879 temperature was continuously low through- 
out the pened, and the deficiency generally amounted to 
several es; there was not a single district over the 
whole of the United Kingdom with the temperature above 
the mean for a single week. 

this it is seen that during the last eight years 
there were but two years, 1880 and 1884, which can in‘ 
any way compare with this year for warm weather during 
the three months referred to, and in the remaining five 
years there was not a longer period than a single week 
with continuous warm weather. 

The - Wed ¢ ecnanek wei ae weather 
oocurs is exceedingly puzzling. is year it 
des accompanied weather of a cyclonic , and has 
Changed to cooler weather with anticyclonic condi- 
tions which set in about September 14. To attempt an 
explanation of these conditions from observations for our 
awn limited area, or even from the observations over 

would be but labour lost. For such an inquiry 
Lit is necessary to wait the issue of the synoptic charts for 
the northern hemisphere which are compiled by the 
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curatorship of the Demerara Maseum, havé been filled by tht 
nomination after competitive examination of Mr. -C. f. ‘ 
and Mr. Randolph Kirkpatrick, Mr. C.-G. Crick hau lately 
been appointed an additional assistant ih the Depaetrapit of 
Zoology. ; «brbs oa 


WE regret to learn of the death of Dr. Clement Manslidld 
Ingleby, at the age of sixty-three years. The death faleo 
announced of Admiral Bedford Pim. 


L 

We regret to note the death of Prof. H. A. Bayne, PB.D., 
of the Royal Military College, Kingston, Ontario, Canada, 
Dr. Bayne was a native of Nova Scotia. Hegradested in-Azts at 
Dalhousie College, Halifax, N.S., and afterwards spent five years 
in the special study of chemistry under Wiedemada, at Leipsig, 
Bunsen at Heidelberg, and Dumas at Paris, taking his Dector’s 
. Returning to his — Y fist 
en in organising the Scientific Department of the 7x 
eet sda acting at the same time as Lecturer on Chemical’: 
Analysis at Dalhousie College. In 1879 he was appointed Pre- 
fessor of Chemustry at the Kingston Military College, which had 
just been founded. His work at Kimgston was very operons, 
and durmg the first few years of his professoriate he found little 
time for original research. At the last meeting of the. Roysl 
Society of Canada, of which he was 2 Fellow, he reads paper 
of practical value on chemical tests of the purty of silk. He 
had begun in Germany a series of experiments on the properties 
of certain of the rarer metals, in which he had been interested 
by Bunsen ; and he hoped to continue them when leisure came. 
But he has been cut down at the very threshold of his work. 


THE annual Exhibition of the Photographic Society was 
opened to the public on Monday. 


News of earthquakes and volcanic ersptions continges to 
arrive from all quarters. The North American carthqualces 
have not ceased. Three slight shocks were felt in Summerville 
on September 28, and at night several more occurred, From. 
vanous parts of Central Germany, principally Thuringia, news’ 
arrives showing that in the mght of the 27th, or morning of the 
28th ult., there was a series of more or less violent shocks of 
earthquake. At Gera and other places in Thuringia, the 
windows, doots, cupboards, and other movable articles of 
furniture, were violently agitated, shaking to 
and fro. A despatch received at New 
day from Mexico states that a ugh hill in 
of Chimalapa hes been completely riven in , 
action of subterranean forces. The volcano of Calima, 
Mexico, is in 2'state of eruption for the thint time withitt's yoer. 
Information has been receiyed at Lerwick stating ‘tht two 
shocks of exrthquake had been experienced st Bairaynu, Uemt, - 
Shetlands, on Monday night, ‘The first shack wes falt‘at, eleven, 
the other two hours later. Several pétople were a fron, 
sleep by houses trembling asd china rattling. Both, 
lasted several seconds, bot no damage acotrred to ay 
telegram from Melbourne, October & atates thet: @, solcenlt 
eruption has occurred in the islend-of Miepa,: in ai 
group. Two-thirds of the tend are somplately cotenn: 
volcanic dot. Mount Pablaii, pat anltes scully st pisie 
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ov fat above the sca, with the famous active volcano of 


Awawca, betiden mawy extinct ones—an interesting case in Japan, 
aa tnost ofthe Farger earthquakes extend slong the sea-dhores.” 


‘A RECENT number of the Zafon Weebly Afat/ contains « short 
‘asoennt of a night ascent of the active volcano Asamayama. 
The party left Karnisawa m the afternoon, and commenced the 
ascent from the eastern side about sunset. The sky was per- 
fectly clear, and the summ:t was reached an hour before mid- 
night. The wind, blowing from the south, carned the sul- 
phiirous vapour away to the northwards, and thus the ascent was 
made less uncomfortable. ‘The party saw quite to the bottom of 
the crater, which presented the appearance of a furnace filled 
with glowing coals, The sound of the roaring, hissing, and 
babbling 1s described as loud apd awful. The walls of the crater 
ave of a light-brown colour, and are composed of successive 

marked out with stnking regulanty like the seats in an 
sinphitheatre. Allowing ten of these layers to each interval 
Of 20 feet, the depth from the surface to the mcande.cent 
mutter would appear to be 209 feet The periphery of the 
crater is abont half a mile, although the Japanese calculate it at 
two miles and a half. 


Max. Pescy SmiruH, Assistant Surveyor-General of New 
Zealand, has made an ascent of Tarawera, where the eruption 
menently took place. He found the mountain split across, the 
mack in some places being 5 chains wide. Mr. Smith is now 
making a minute examination of the district 


ACCORDING to intelligence received at Hamburg, advices 
from the waters of Spitzbergen now confirm the former news 
ft Iceland and from the mouth of the Pechora, on the 
Sfhesian coast, to the effect that the ice in the Arctic Sea has 
thin year extended unusually far southwards, Spitzbergen, the 
sealers report, was found to be surrounded with an ice-belt 5 to 
8 miles broad, and there was firm pack ice from Hope Island 
to Forland, about §6 miles The great bays on the Storfjord, 
Hornaund, Bellsund, and Isfjord were quite imaccessible, and 
the sealers, after waiting all the spring and most of the sammer, 
returned at the end of August, as there was no prospect of the 
Polar ice dividing. 

Puor. ALKXANDER, who has filled the Chair of Engineer- 
ing at the Imperial College of Engineering, Tokio, for a 
tyainber of years past, and who is about to leave the country, has 
been presented by his colleagues, past and present, with a hand- 
some pair of bronze vases, inlaid with silver, and with an 
atidross. The gradaates of the college on the same occasion 
presented him with four pieces of Japanese bronze work, The 
docaments accompanying these presents show that the retiring 
Profesor is much regretted by those whom he leaves behind— 
colleagues as well as pupils. 


AcconDING to the Report of the Superintendent of the 
Gorremment Museum at Madras for the past year, the mterest 
of ‘Ge ‘people in that institution is on the increase. The 
saunter of visitors is considerably larger, this being especially 
noticedtibe in the case of wonten and girls, which probably indi- 
cates some relaxation of the custom of seclusion, and an increasing 
interest on the part of Indian women in things beyond, and dif- 
ferent from, their ordinary duties. In the work of the Museum 


Davison, 
upaitvologist, was engaged st the suggestion of the 
Sewectie tor 0 period of six incths (0 wake 9 sollection of 





gresting, The Superintendent nites that the 
object to the drinking-fodntain ‘in the 2 Carle oe fw 
resemblance that the discharge of water the saath a 95: 


stoneware lion's head has to the act of vomiting? © |: ia ge 


THE total railway mileage of the United States: by 
130,334, of which 12,116, or 9°2 per cent., is staxrow ; 
and 187 broad gauge {§ feet and over). In view of the 4 
breaks of gauge, transfer-apparatus enabling quick and 
change under car-bodies of tracks made for one gauge to tracks 
made for another 1s a desideratum, A committee of the Fraaktin 
Institute has just highly commended Ramsay’s system for the 
purpose. In this, when, ¢g, a broad-gauge car is to be trans- 
ferred to a narrow-gauge line, the car is brought with the ald of 
side trucks and cross bars over a depressed piece of line having 
both gauges, and an inclined approach and exit; and it there 
exchanges one kind of truck for the other. It may be noted 
that the narrow-gauge system in the United States, far from 
having ‘‘seen its best days,” 1s constantly resorted to in the 
development of mountainous and sparsely populated districts, 
California taking the lead in this respect. 


WE learn from a French source that Prof Place, of the 
Cavalry School of Saumur, has recently applied electncity with 
great success to horses which prove refractory while being 
shod. It is known that a vicious beast will often give mach 
trouble in the operation of shoeing, and may even have to be 
bound and made to he down. M Place’s method renders it 
at once tractable, and permanently cures its aversion to the 
forge. The electric shock is given through a bridle of special 
form, from an induction coil actuated by a dry pile 


THE effect of muscular exercise on the temperature of the 
body has been recently engaging the attention of M. Mosso in 
Italy In thermometrical relations the nerves, he con Judes, 
have much greater action than the muscles. Strong emotion 
will raise the rectal tempetature of a dog 0° § to 2°, and the 
same with man Pain has the same effect. During a walk of 
two days, M. Mosso observed that his temperature was not ig 
proportion to the work done by his muscles. When dogs rest 
after long fatigue, one observes that their heat sinks below the 

normal level, though their muscular exertion has been great. 
Again, take the evidence of strychnine and curare; the former 
of which affects the nerve-centres, while the latter paralyses the 
muscular system A frog poisoned with curare falls inte 
complete paralysis, with lowering of heat. If a few milli- 
grammes of strychnine be then injected, the paralysis does not 
cease, but the temperature immediately rises. Internal tem~- 
perature, then, seems to depend chiefly on the nerve-centres and 
their greater or leas excitation. 


We have received the “ Proceedings and Addresses” at the” 
Sanitary Convention held in March last in Howell, Michigan, * 
under the direction of the State Board of Health. The various , 
papers are of « very plain and practical character, free dor the 
most part from technicalities, We have read with , 
interest, in view of recent discussions in this country, Prof, 
Barnes's address on the sanitary conditions and neds ef. 
American schools. Speaking of the complaint in Englund ‘that’ 
owing to the requirements of the presesit code the chikizes of: 
the very poor whoee food is bad and insufficient become alficnsa™ 
with sundry dangerous nervous disorders, Prof. Barnes 
hla be tres Sor Baglnly W ontsily bs nob So 3 
States, Bet share nt 0 ot es ee eee hale a 
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si: pes acne. “Jedeed it appenrs from the papers that the 
=“ ee ae 
se we Hk.the achools; the court-house, according to Mr. 
ators rire better than a death-trap, and the others are far 
di mibeing what they ehonld be. 
"Wie have received the Aepart and Proceedings (vol. 1, part 1) 
of the Bilstol, Nateraliste’ Society, The former is very safis- 
fanteny, agit. shows an increase in the membership and an in- 
ceogged attendance at the meetings, The finances, too, are in a 
siate, with the exception of the special library fund, 
which appears to be in debt. The Council urge the formation 
of siusilar Societies in neighbouring towns, and their affiliation 
#otiit Bristol Society, ‘‘for so much can be done for science by 
motel intercourse and encouragement.” The contents of the 
(the part being profusely illustrated) reach a high 
stendard. Prof. Lloyd Morgan publishes the third and fourth 
pasts of his ‘‘ Contributions to the Geology of the Avon Basin,” 
dealing with the Portbury, Clapton, and Portishead districts. 
Mr. Wilson, Curator of the Bristol Museum, gives the history 
of the exploration of the bone-cave or fissure in Durdham Down, 
fram which the series of mammalian remains in the Bristol 
Museum were obtained. Lists are given of the remains found, 
and of the principal publications referring to them. Mr Buck- 
nall publishes Part 9 of his “ Fungi of the Bristol District,” 
while Mr. Griffiths wntes on the Cicada septemdecim, “ the 
seventéen-years’ locust’ of America. There are several other 
more general papers. At the end is the continuation of the 
‘¢ Flora of the Bristol Coal-Field,” edited for the Society by 
Mr. J. W. White, the compilation of which was commenced 
seven years ago, and which has continued steadily ever since. One 
thonsand and thres species have already been treated as inhabit- 
ants of the district The present part, which 1s the sixth, treats 
of Glunifera Gynnosperma and Cryptogamea Vasculares It w 
proposed to b2gia at once revising the earlier parts with a view 
to the prerar.¢ on of a second edition, and an appeal is made 
to members and friends to aid m making the work as complete 
aad accurate as possible It 1s hoped in this way to lay before 
the Society a thoroughly worthy account of the botanical wealth 
of Bristol. 


TRE Otago Acclimatisation Society have, during the past 
year, teen highly successful in their fish-culture operations in 
Mew Zealand. The utmost 1s being done to naturalise Sal- 
tnonide to the waters of that country, and from all accounts the 
experiment is likely to succeed. The Society are about to try 
the experiment of retaining salmon in fresh waters at Marshall's 
Creek with a view to testing the assertion that it 1s not a physio- 
Jogieal necessity for fish to repair to the sea to render them 
, capable of reproduction. 

NEWCASTLE-UPON-TYNE Feee Library, though suffering from 
a fire which arose from the fiue of a sunlight in the reference 
room getting overheated, and caused both reference and issue 
department to be closed for many days, nevertheless records 
general prosperity, boasting at the same time the issue of the 
wmatlest percentage of fiction of twelve of the largest free hbranes 
mi hgienl. A new catalogue of 10,000 books added to the 

ia 5 pacaponr panies Aer Bip pe a half the library 

a eben, and another of the juvenile department, are being 

ete meet the want that must be so urgent in 2 library 

stowded applicants can gain knowledge of the treasures 

Seno by no other channel, Only thirteen volumes, not 

wines 12, live been lost during the same length of time, not 
cuits ae 100,000 issues ; in the juvenile 


aes wor’ ; department only 
4 Fd 5000 ; and during the p At year not one volume! Yet, 
ge iar: were. nok Committee have dackisd"to 
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addresées, Balancitig this enormous aggregate of trauble. ba, eie. 
public, gfws that pears Rommel gale boat fa 
that of the latter in tracing borrowers who have removed 

the same to them, we cannot think that this 
either the wisdom of the serpent or the hartalesmess of 
dove! Selence and other educational classes, so. aptly carted 
on under « free libtary committee, were attended by 242 
students in 1884-85, and, we are glad to see, by r8é in 
1885-86. Three branch reading-rooms, however, we note with: 
surprise, were not attended sufficiently to muke it worth: He 
expense of keeping them open. 

THE intelligent community of Watford, to whose various chats: 
and classes, all working together under one committee, we cabled 
attention some time ago, find co-operation so successful that they 
have published a bound hand-book of 360 pages, containing, 
besides a library catalogue with supplementary lists down to 
September 1886, all the other varied mformatron which they 
have to lay before the public. The principal item to notice ls 
that they have succeeded in adding the University Extension 
lectures to the numerous branches of art and science already 
under their care. The name of ‘' The Free Libcary ‘ College’ 
of Science, Art, Music, and Literature” has now heen adopied, 
as denoting the “collection” of schools of which it consista, 
Sir John Lubbock has accepted the new office of President of ft, 
and on Tuesday, the 28th ult., he delivered an opening addresy. 
He chose the subject of ants and their ways ; and, since natural 
history 1s among the scientific pursuits of the college, 1t was both, 
a specially fitting and, we need not add, a generally intereeting 

subject The nucleus of all the various work carned on at Wat 

ford is a free library rate which even now only brings in 24ol. a 
year. Such success should therefore encourage such smaller 
towns as cannot find separate comnuttees each with its own 
work and expenditure also. 


AMONGST the papers read at the International Congress of 
Onentalists at Vienna were one by Dr. Stein on the Hindu 
Kush and Pamir 1h Iraman geography, and one by Prof; Kubo 
on the Indian dialects spoken in the Hindu Kush. Prof, de 
Lacoupene also read a paper on the aboriginal languages of 
China. Paes 

Messrs. Spon have in the press: ‘Metal Plate Week, its 
Patterns and their Geometry,” by C. T. Millis, M.LELE 5 7 
‘*A Practical Hand-Book on Pump Construction,” by 
Byorling ; ‘“Spons’ Mechanics’ Own Book” {second edition} + 
“Quantity Surveying,” by J Leaning (second edition, revised 
and enlarged); ‘‘ A Treatise on Secondary Batteries,” by Prof. 
Suvanus P. Thompson, D Sc,, B.A. ee 


Tie additions to the Zoological Society's Gardens dusty the 
past week include a Mona Monkey (Cercopithecus mona)’ Wowi-’ 
West Africa, presented by Mr. W. P. Hewby; a Maibiauch 
Monkey (Cercopethecus cynosturut) from East Africa, 
by Mr. Lionel R. Crawshay ; a Rough Fox (Cans rails tex” 
British Guiana, presented by Capt. J. Smith; a ne 
Agouty (Dasyprecta prymnolephe) from Guiana, prenenged hy 
Mrs, Otto Fell; a Common Hedgehog (Arinacens cures}: 
British, presented ‘by Madame Tina Maxzzoni ; two Muosivene: 
(Galisnula chierepus), British, prevented by ‘Lond. Movaters, 

F.Z.S. ; a Homed-Viper (Viger cornnta) fiom South, wrens 
presented by Me, Cc. B Piljags.. , 4 wh ats 
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and he has accordingly devised an apparatus, 
he describes as simple and of moderate cost, by means 
of artificral stars can be made at any time, 
he considers . hie free — Bie cee ee which 
urged against ves method. In this apparatus 
pierced with holes which form the images of the 
” and the viewing lenses, are carried by one tube which 
e round a horisontel axis, so as to vary the inclination 
with respect to the horizon ; the pierced plate rotating 
pal ag ~ as to vary the angles of position of the arti- 
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: gives in the Thess a great 
of measures made with this instrument, deduces a 
ula for his personal equation in position-angle, and shows 
the application of the corrections deduced from it improves 
the observations. 


PUBLICATION DER ASTRONOMISCHEN GasELLSCHAFT, No. 
XVI1L—This 1s a paper by Herr Romberg, of Pulkowa, con- 
taiziing the approximate positions of stars whose places (chiefly 
as -stars for observations of planets and comets) are 
given in vols. ixvii. to cxii of the Astronomusche Nachrichten, 
arranged in order of nght ascension and reduced to the epoch 
i This work is a continuation of a similar one executed 

chjelierup for vols. i. to ixvi. of the sa ne periodical, form- 
No. VIII. of this series of publications, and is similar in 
- it, The nght ascensions are given to seconds of time, 


cue 


ya pif cng ‘ rari’ of ae: ee Herr 
berg expresses a ho at his Cat e may be useful not 
as an iniex to gach a large Gainer of observations of 

positions, but also as a groundwork for accurate deter- 
minations of the star-places. The total number of stars in the 
Catalogue is about 8000, the great myyority of them being fainter 
than the seventh magnitude. 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER 10-16 


{ FFOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 
At Greenwich on October to 
Sun fises, 6b. 17m. ; souths, rth. 47m. 1°63.; sets, 17h. 17m. ; 
dect. on meridian, 6° 43' S.: Sidereal Time at Sunset, 


58h, 
Moon (Fail on October 13) rises, 16h. 37m. ; souths, 22h. 19m. ; 
_ eta, gh. 17m." ; decl, on meridian, 4° 7’ S 


Pianet Rises Souths Sets Decl. on meridian 
h. m. h. m. hm a 
Mercary ... 7 7 .. 1220 .. 17 33 - 9 57S. 
Verte... on $96 «. 12 O we ef 4. 0 48. 
Mars... 4. , 46... 1449 .. 18 §2 21 50 S. 
a 


ete e eee WwW 46 ee 17 22 een 5 2 Ss, 

ee. a a2 ¥8* ... 620 ... 1422 .. 21 pes N. 

* Indicates that the rising ts that of the preceding evening and the setti 
that of the following morning. : ing = 


Oveultations of Stars by the Moen (visible at Greenwich) 


Dei. Star Mag Disep. Reap © -S/e0 From ver 
' reeds ged 
: h m. bh. m e es 
13 wn f Plecinm... .. Sh 23 58... OF... 40 19 
one a Ceti. ‘eee ove 4 eee 8 Br 39 I rer 46 272 
oe @Tadri .. ... 4h... 18 52... 19 36... G8 216 
6... O Tauri... .. - 19 2... 19 27 «. 327 186 
1B cay Tanri toe fee ad ig 2§ * #2 4 eee a4 387 
it $s Tauri fon erry 5 wy ¥9 36 a 25 20 a a7 279 
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GEOGRAPHICAL NOTES 


AT a recent meeting of the Anthropological Institate in con- 
nection with the Colonial and Indian Exhibition, Mr. Pryer, of 
the Civil Service of British North Borneo, read a paper on the 
natives of this region. The main race, the Dusuns, are in all 
probability descendants of a mixed aboriginal and Chinese 
ancestry, and as we come nearer to the coasts the sub-tribes mix 
and blend with each other and with aliens, till on the east cdast 
there is very little of the native type left at all, a race rapidly 
springing up there of very cosmopolitan origin. Om the west 
coast there are more natives fewer aliens, but much the 
same thing 18 occurring there on a smaller scale. Ic is difficult 
to say where the Dusun ends and the Dyak proper begins ; the 
former were at one time head-hunters, but they ace now octtling 
down under the North Borneo Company quietly to rural 
They are thriving and increasing, and t¢ 3 no fear of thelr 
melung away and qeepresne: so many races have done 
ough t 








[ad 


when t in contact with white man, The same ma 
be ssid of the sea-coast races, especially of the Bajans. The 
Sooloos are the principal fishermen, and, like the rest, are now 
settling down to a more quiet and orderly life. The first true 
tribe of the interior arrived at from the east coast is the Boolgo- 
doopy, a somewhat singular people, many of them having 
strangely Caucatian features, or, at all events, departing 
from the ordinary Mongolian t Mr. Pryer describes several 
oer ibe ote interior, and he ee the idea that the 
nese type is far more predominant in Borneo, even amongst 
the Dyaks, than has generally been supposed. He does not 
think that the Chinese went over 1 bodies to North Borneo, bat 
rather that in the Jong course of Chinese trade with and settle. 
ment in the island, a slow and steady infiltration of Chinese 
pay though not of Chinese speech or manners generally, 
ace. 


AT a late meeting of the Paris G hical Society M.. 
Hamy made a Soaiiranieation on an exhibition of callous 
from the French possessions in West Africa in the Jardin des 
Piantes, contributed by the Museum of Natural Histery and. 
that of Ethnography. exhibition, he said, was 
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Fe ay elected 30. Aaeell to the maaners and industry of this 
tes Tae The ae ere group, consisting of 
, Oodwabas, &c., who live in the acighbourhood 
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ar ion the earth's gurface. Here, he said, ethnography 
maperiaiiy bound up with geography. 
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Pe forers, Col, Serpa-Pinto and Lieut. 

bine to the Colonzs and Tndsa) recently left the 
boray.a oe . These gentlemen have accomplished 
mest important scientific exploration in the Lakes region. 


. th 

many errars that had c into the charts. From Ibo they 
advanced to Nyassa at the head of an Expedition 800 men 
strong, making as they went a geodetical triangulation of the 
eountzry, using instraments of great precision. Col. Pinto, in 
sequence of a dangerous attack of illness, was obliged to 
leave the Expedition in Mebe’s country, of which he had made a 
eg a survey, rig tae a long time. Lieut. Cardoza, 
who been blind tor fifty days, happily recovered his 
tigtt in time to take the command of t pedition, con- 
the work to Nyassa, from whence he went to Shirva 
and tyre, and by a new road to Quilimane. The whole 
sarty suffered from hunger on the way; all the dozs died of 
starvation, and the men narrowly escaped the same fate The 
Expedition was accompanied by 200 Zulus, who rendered splen- 
did services, being conspicuous for their courage and devotion, 
Besides their scientific work, the first of the kind done in that 
rvart of Africa, the leaders of the Expedition extended the Por- 
tuguese dominion over all the important chiefs visited during 
she journey, lasting twenty months. Everywhere the ped aang 
was ly welcomed by the natives, the only place where the 
Mission was not cordially received being, 1t 1s said, the Blantyre 

Mission Station 


THE September issue of the Scottish Geographical Magasine 
contains a paper by Prof, Metklesohn on the history, poetry, 


&e., in geographical names, Mr. Murray, of the Challenger 
Expedition, reviews the existing state of our knowledge 
of the Antarctic ons @ propos of the project for exploring 
Ahem. The Council have unanimously resolved to support any 
movemest having for its object the careful exploration of the 
regions, ‘‘as being certain to result in large and im- 
rortant accessions to our knowledge in geography, oceanography, 
meteorology, and other branches of physical science.” They 
think the expedition should be undertaken at Government 
c bat the co-operation of Australasian Governments 
t be invited. They suggest a conference of delegates of the 
scientific Societies to draw up a memorial to the Govern- 

ment on the subject. 


ACCORDING to the latest intelligence received at Zanzibar 
vom the interior of Africa, Dr, Wilhelm Junker, the African 
traveller, was at Msalala, south of the Victoria Nyanza, and was 
aBont to start for Zanzibar. Emin Bey was still at Wadely, and 
was in t need of supphes of ammunition and stores. The 

of Uganda had murdered all the English and French con- 


verta, aud the missionari in t 
oe ' aries were in grea and had asked 


“ . BLUMENTRITT contributes to the Jast number of 
sisban (vot 1. No. 14) an interesting article on the Manguians 
VEshe island of Mindoro, in the Philippines, based on a Spanish 
rork. by ae ne y and nataral history of 
hat lago. Next to and Mindanao, oro 

the greatest number of wild tribes. Those which live 
re, dromart ~~ banks of the rivers are known under 


Mm penerkl name of Manguians, while the inhabit th 
Aes oy and the Buguil and Berti have their am " 
m6 meountalza of the interior, bar these names vary greatly 
. vod ™m 





of sames given to tribes, which rarely mark any ethrilcal dis: 
tindtion 1g which ‘otanthonee are given to the menibers of the 
same tribe, add to the confusion. a 7 
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NOTES ON VESUVIUS FROM FEBRUARY 4 
TO AUGUST 7, 1886 : 

[* Nature (vol. xxxisi. p. 367) I 
had taken place in 


+ 


ve a di 


until the 1th, forming a brilliant streak on the northern slope 
of the cone. After that date the output of fused rock varied 
at intervals till about the end of the third week im March, 
when the outflow stop 

On April 21, at about 5 p.m., lava rose from that portion of 
the fissure crossmg the great crater on its south side, and 
which was the one by which the eruption of May 2, 1885, had taken 
place. The quantity that oozed ont was com: vely small, 
and sufficed only to flow down the ade of the ‘great cone for 
about 100 metres, so as to just cover the point of exit of the 
lava that had issued from the same fissure in the spring o 
1885. The new lava piled itself up into a kind of boss, aud 
thus soon Piseged its own pasuage. 

A few days after, that is, on April 27, a new outburst oc: 
curred, again at a weak point—the upper limit of the fissure of 
1881-82, above the buttress of lava formed vent upad 
that eruption. This was sufficient to carry off the overtiow for 
some weeks. Slight variations, such as are constantly going on, 
were observable in the activity of Vesnvius and the outflow o 
its lava during the whole of the month of May. During th 
eruption of Etna, Vesuvius did not show the slightest sympath: 
—jast what ee ee ee ee conception of a laters 
outburst is that it 1s simply a mechanical t of that 
proceed in the mpver pert of the volcanic chimney, and usual 
of the mountam 1 

During the month of June the outflow of lava on the castera 
side persisted, adding to the great boss, h buttress 
formed during the years subsequent to the eruption of 1881-82. 
Owing to the height of the lateral outlet, and probably also from 
e level of the lava column in the chironey was 


plain in a westerly direction, and emitting an abundance of hot 
air, HCl, with vapour of chlorides, which were ted. in 
feathery bunches on the cooler edges of the fissure. This fi 
no doubt corresponds to the upper limit of a radial dyke, ag-did 
the one existing for many months previous to the eruption of 
May 2, 1886, and probably does, like that one, mdicate the 
direction of an eruption at some future time. When sach an 
eruption takes place it will be ant for the fanicalar rail- 
way, which, alth 2 hittle of the line of fissure, would 
be within reach of the outburst. In the above-mentioned: 


I 


photograph of it amidst an exciting bombardment of eat 
for one's self, but unfavourable to an inactive pay 
ic camera, Unfortunately an accident happened to the 
negative, but I have siuce been successful in obtaining & ps 
manent record of the eruptive mouth, ‘* 


The crater was again visited on June §, but no marked ches 
had taken and lava was issuing on the cast 
and first to one side end to other, ale 
graption, owing to its great increate 
the last thirteen’ a very 2 ; 
perched as it were on the Auttened susamit 
hich truricates the eegnd 
ghd i pe pee 
: cocaped 
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SEL RED i ; ; re 
apport of the colawm oftdeva withia tke chimney. ‘This: ower- 
ing of bre probably profeed the extension outwards of the 
eastern dyke, and lateral outlet of lava was 
. was confirmed by the much increased outflow of 
iavs soinaident with the falling in of the cone. 

Dering the first week in Joly the volcano from 
to be very quict ; indeed, lex vapour was escaping from 
‘thesummit than at any time during the last seven years, From 
‘Pane to time the vapour was, oe eecoaly posbearss Lae 
gare, able to burst its way through the loose mat that 
@ioked the outlet, when a paff of smoke would be visible of a 
dark ish-black colour, due to its being charged with vol- 
expic ash derived from the churning up and trituration of the 
teva s, scoria, and lapilli it had to traverse in its excape. 
At the same time a slight reflection was to be seen at night, indi- 
ating that the lava surface, although lowered, was not so toany 
great extent. 

On this day, Jaly 8, the lava which had always been gradually 

» had crossed the southern end of the Vai d’Inferno, 
and flowing down one of the wooded ravines on the property of 
the Prince of Ottasano, where st destroyed a number of trees, it 

; ued its course, overwhelmmg some vine gardens. On 
July 12 the number and quantity of the black smoke puffs was 
very great, and the crater was in the full ash-formmg stage, and 
towards mght the vent had been considerably cleared, so that 
the reflection was well marked The next day the smoke issued 
freely and uncharged with ash. The change that took place on 
the 12th was no doubt due to the lava rising in the chimney 
consequent upon the lateral outlet getting choked , as on the 11th, 
the abundant flow of lava became very much diminished. 

On July 20 the puffs of dark smoke agam appeared, indi- 
eating a return of the crumbling in of the crater , this was again 
Gue to the lowering of the lava level, and, as was expected, the 
fluid rock issued in great abundance the following day, again 
pect | trees and vine gardens. The next day the lava 
‘was still flowing m abundance, so as to form a bright streak on 
the slope of the great cone The outflow continued to gra- 
dually dimmish until the 3oth, the crater above remaining 
inactive. On the latter date, however, the lava rose again 
wufficient within the chimney to cause the vapour to find a 
passage through the matenals choking the mam vent, so that 
om that day the pnfis of black smoke were again abundant, and 
accompanied by the ejection of partially triturated subangular 
old lava and scona fragments. In the evenmg bight bursts 
were well marked, showing that the vent was again cleared. 
‘The two followmg days the volcano maintamed the third degree 
ef activity (Rep Brit Assoc , 1885, p 395) 

the first week of August the lava again flowed rather 

freely from the mountain’s side, whilst from its sg: pote 

any Vapour escaped ex from tre to time a puff of blae 

eases On August ai tae was paid to the crater. The cone 

of eraption has reduced in height about 30 metres, and its 

remnants form a low crater ring inclosing a crater of oblong 


form having 2 diameter of about 80 x 60 metres. Its greater 
axis lies in a ine from about E.S E. to W N.W , and its bottom 
is doable, so that it seems to result from two craters closel 
overlapping cach other. The crumbling-in process was st 
going on, and the trituration of the loose stones and the charging 
the vapour puff by the ash or sand conld be watched from a 
of a few yards. I was successful mn obtaining two 
ardinary and two instantaneous photos of the interior of the 
» only the eastern half of which, however, was active. 
ipal facts that may be gathered from the study of 
of Vesuvius d these few months are rather 
of what the author has described as the mechanism 
of Jateral eru which may be sumosed up thus. The lower- 
dng of lava level within the chimney due to a lateral outlet 
temovres the apt the former gave to the walls of the crater 
and vent, whieh in nence tumble in and choke more or 
—< oT ~ the vepoxt —— in the lava 
may be compelled to escape laterally, but a natural 
got to do so, but rather to seek its t ene / 
the lateral outlet becomes choked, 
in the chim ney, 
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plating of their hodt-naile with copper, showi ppt Sa as 
Of tha chloride of that metal. et onvneas 










THE ADELAIDE BOT. GARDER al 
GOVERNMENT P. "vere Pook tll 


HE report of Dr. aa ge. a on the progress nod const 
T of the Botanic Garden Government Plantation, Adee 
laide, during the year 1885 has just reactied us. Speiting Sisk” 
of the rainfall, Dr. Schomburgk says that the pet was Soe 2 
the dnest and most ungenial that he ever had to | WH: 

the rainfall being no more than 15887 ee, which was #25 
inches less than the fall of 1884, and §°272 the evens, 
rainfall during the previous forty years, During Septéw esti 
October, November, December, and January no more thin’ 3 -" 
inches of rain fell, and the heat during these months was - 














mally great. The drought and heat combined had an “ 
effect upon the ie. mia cially upon many of the 
and shrubs in the Botanic en, natrves of cooler cou ea 


the losses sustamed, however, were not so great as was ex: . 


pected, owing to an abundant supply of water On the other * 
d, in May and June severe frosts were experienced, so that - 
tropical and sub-tropical plants and shmbs su greatly, | 


the question of the introduction and acclimatization of 
new economic plants, Dr. Schomburgk records his expenence 
with many that have been widely distributed through the agency’ 
of the Royal Gardens, Kew, and have become known and estar 
bhshed in other colonies as well as in India, such, for instance, 
as the Kumara (/pomaa chrysorrheza), the tubers of which form 
an article of food in New Zealand. Dr. saplirag says he 
beheves that the plant will grow well in the gullies, because the 
climate there 1s cooler and moister than on the plains, and to gome 
extent approaches that of New Zealand. The omecly oil plant 
(Sesamum tndicum) \s also reported upon favourably. The seeds 
were sown 1n drills in the open ground in October, and came up 
m about fourteen days conan that neither the dry spring 
nor the summer heat affected the plants, there seems no doubt 
that the species can be successfully cultivated in South Australia, 
The plant 1s an annual, and 1s very largely grown in wana 
countries for the sake of the sweet limpid oil now so much used 
for mixing with olive oil 

Under the head of AAofala sp, an announcement is made of 
the receipt from Kew of a parcel of seeds of a tree belonging to 
the above-named genus, a native of Columbia, with the . 
ig extract from a letter of Mr. W. T. Thiselton Dyer :— The 
Rhopala 1s a small contorted tree growing to about twenty feet 
wn height. It 1s remarkable for being absolutely indestructible 
by fire, in large districts where the dry pastures and bush are 
burnt twice a year. Its resistance to fire enables it to exist to 
the exclusion of all other trees and bushes as a 
plantation. The penodical burning destroys everything exgept 
this tree. The resemblance to a plantation is moreover en- 
hanced by the circumstance that the trees never form thi 
and they are thickly and almost systematically dispersed over the 
land. The tree delights in the most sterile soils, but always of 
a stony or shingly character Sometimes it grows if 
so barren that even grass cannot exist. s 8 
idea that it may be turned to account in sterile districts 
the tropics” Dr. Schomburgk expresses some doubt whether 
the plant will thrive ont of doors with them, but thinks it may 


do well in the Northern Territory. , 

‘The Herbarium and Masean have both beea payee 
enriched by additional specimens d the year, 99 that 
utility and efficiency of the whole establishment ave thoroughly 


maintained. 
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wy Lave 
: fq tNe second part of the paper 
tetas of some modern writers on these subjects, showing how 


Prof Gibbs criticised the 


py felled to grasp the full ificance and bearings of the 
po Mi they were dealing with, bei too much hampered by 
the old ideas and methods of simple 

_ Ia the third part of his paper Prof. Gibbs directed attention 
move critically to multi oa ices itself, and mqutred into tts 
étwential character and hs most important principles, 

Then followed along discussion of the fundamental concep- 
jons and methods of modern mathematics, which nothing but 
withcation in full could render inteliigible, and that only to 
mathematicians. 

The fourth part of the paper was devoted to consideration of 
some of the applications of multiple algebra. From this we 
quote the following :—“‘ First of all, geometry, and the geo- 
metrical sciences which treat of things having position in space, 
~-kinematics, mechanics, astronomy, crystallography,—seem to 
demand a method of this kind, for position in space is essentially 
a multiple quantity, and can only be represented by simple 
quantities in an arbitrary and cumbersome manmer, For this 
reason, and because our spatial intuitions are more developed 
than those of any other class of mathematical relations, these 
subjects are especially adapted to introduce the student to the 
methods of multiple algebra, Here Nature herself takes us by 
the hand, end leads us along by easy steps, as a mother teaches 
her child to walk. In the contemplation of these subjects 
Mébius, Hamilton, and Grassmann formed their algebras, 
although the philosophical mind of the last was not satis- 
fied ustil he had produced a system unfettered by any pele 
relations. It is probably in connection with these subjects 
that the notions of multiple algebra are most widely dis- 
seminated. Maxwell's ‘Treatise on Electricity and Mag- 
netism’ has done eo much to famularise students of physics 
with quatermon notations, that it seems impossible that this 
sabject d ever again be entirely divorced from the methods 
of moltipte algebra. I wish that 1 conld say as much of astro 
i Tt is, I think, to be regretted that the oldest of the 


applications of mathematics, the most dignified, the 


wmioet cokservative, should keep so far aloof from the youngest of 


mathematical methods ; and standing, as I do to-day, by some 
mong astronomers, although not of the guild, I cannot 
uk endeavour to improve the opportunity by ex ing my con 
viction of the advantages which astronomers gain by em- 
Playing some of the methods of multiple algebra, A very few 
tutareental notions of a vector analysis, the addi 
and what quaternionists would call ‘the scalar part and 
of the product of twe vectors’ {which may be 
the definition of the \ belated 
j properties to the 
: seg a of sande such 
Siew eletnestary theory of orbits, the determination of 
WME Eeoin three sheervations, the differential equations which 
ievermiting the best orbit from an indefinite number 
wticen aren the lamagin are tcated so varieties 
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see ee 
dt his address to the Sevtion-of Biology, Dr. H. ¥. a 
pSioarag: Dipengieer tir ripe’ peo ysyrepr per napeoange 
on, REGEN ae, 
tend to resnits — favourable to a inetfs than toa discharging 
theory of nerve action. ” 
In the Section of Anthrepology a novel and ingenious method 
- getting an insight into the unconscious mechanism of author- 


was described by Mr. T C. Mendenball, under the titte 
** Characteristic Curves of Com .? The method consiste 
in conning vd number of —_ of each pee aoe mere nev 
to fourteen, fifteen, or as as were an 

the oad the antaba. 


result on a curve, in which the abscissa re 
number of wads. 


resulting from each thousand words was not entirely regular, that 

resulting from five thousand was much more regular, and that 
from ten thousand almost entirely 30. The inference from this 
was, that the phenomenon which the curve represented was 0 
eed one, and that it was an expression of the peculiar voca- 
bulary of the author. Moreover, by oe the respective 
curves, one would be able to jude whether two works ware 
written by the same author, and perhaps even decide ‘the oaxt- 
troversy whether Bacon wrote Shakespeare. Mendeshall's 
method was to count a thousand words at a sit 


a 


with an assistant to record the result, one thonsand words; 
be counted in a half-hour, Curves derived from 
(Olver Twist”) and Thackeray (‘‘ Vanity Fawr”) were #e- 


t 


i 


Pat 


‘ 


markahbly similar, thus suggesting that the subject-matter might - 


cause the lianty of the curve, while those from Jobn Stuart 
Mill (“ Political Economy” and “‘ Essay on Liberty”) differed 
from them in having more long words and fewer sWort ones, 
though words of two letters (p tions mamly) were most 
= a one nek: oo the novelists’ words. 
was 4°38, and that of the phi 4 
The geological interest of the meeting at Buffalo 
centred in the excursian to and discussion of the Falls and gonge 
of Niagara. Dr Pohlman, of Buffalo, described the d ber 
be visited on Saturday, and called particular attention to the 
occurrence of drift-filled antecedent channels oa the ime selected 
by the post-Glacial overflow of Lake Erie, which would gradually 
dimini-h the smonnt of rock cutting required in the excavation 
of the present «rt and thus reduce time since the over- 
flow ; geological members of the excursion 
therefore gave close attention to these matters, and, as a ww, 
ed the heavy dnft between the sloping rocky banks at the 
whirlpool, and the wide, open valley, with its drift af 
St. ele as — pie jae old _ oni 
necting these points, and probably heading up above the whisl- 
tewnrda fhe bridges. But there seemed no sufficient reason 
or any confident belief in a branching old valley from the 
whirlpool towards the Lewiston bluffs: in making this 
part of the gorge there must have been a long period of 
rock-cutting between the first leap of the Falls over the bluff 
the time of their discovering the old drift-channel and the 
The estimate of the age of the Falls was presented 
essrs. Woodward and Gilbert, of the a 


gathered on the anncuncement of the Mr. Weod~ 
ward had just completed a survey of the Horseshoe Falls, and 
by comparing 


¢ 


his rewalts with thoze of the State Sorvey it 
and of the Lake Survey in 1875, he found an average 
for the whole face of the Fall of about 2;%, feet a 
as the central parts of the curve, where the water is deepest, fi 
retreated from 200 to 275 feet in the eleven years siace 

ve 
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tion of the lakes is only 7000 


_ ‘beth of the Falls by 
years, and that even measure may need significant 
"Fa the Section of Chemis , H. C. Bolton, of the Com- 


wniltee Literature, after ti 
thle report showing the lage emouat of valudbe. wor 

was one, a on the hich 
exists to the abbreviations pees ey in chemical bibliog i 5 
ead the desirability of uniformity in designations of scientific 


C. F. Mabery’s paper ‘On the Products of the Cowles 
Electric Furnace,” was of particular interest, and attracted 
youch aftention. He stated that the past year had been devoted 
waote especially to the development of an creased commercial 
efficiency of the furnace, so that now 300 horse-power could by 
of a dynamo, be applied with er economy in 
results ; by coating the charcoal employed in the furnace 
th lime, by soning it m lime-water, the production of graph- 

was largely avoided, and a marked improvement in the 
working of the furnace mtroduced. The results—although, as 
pie bah to what would eventually be accomplished by Cc 
, they may seem crude—have reached a stage where 

their commercial success can be demonstrated. It was also 
found that when the electrodes entered the mixture in a slanting 
the product was increased. They are now also moved 

and out with advantage, being gradually withdrawn as the 
resistance falls. Prof. Mabery replied to the criticisms of 
Hebner of Berlin, Siemens, and others, that no new pnnciple 
was involved, showing that the Cowles furnace is quite different 
From all hitherto constructed, and the only one of practical 
application by which a dynamo of 300 horse-power could be 
used, as by means of a resistance-box and the arrangement of 
the fornace, the sudden breaking of the current 1 pre 


raey 


ftom out the dynamo presence of copper for the 
reduction of alumin:um was shown to be unnecessary ; and, 
eomplete exclusion of air from the furnace, buttons of the metal 


were easily obtained. A product which has attracted consider- 
able attention during the past year is obtained by reducing 
aiumininm in presence of iron. A cast iron is formed containmg 
sometimes as much as 10 per cent. of alumintum, and this pro- 
dact is used to facilitate the working of crude iron, and to intro- 
duce mto the various grades a s percentage of aluminium. 
In the redaction of aluminium in the of copper a yellow 
product is frequently taken from the » which is com 
of metallic aluminium to the extent of one-half or three-fourths, 
the belance being silicon and copper. It is also formed in the 
absence of copper, and then contains a higher percentage of 
and always contais nitrogen. It has a resinous 
» and decomposes water at 100". 
hes the Section - Births — Prof. T. o ere ies 
paper on ermometry ” by saying that stric- 
upon the mercurial iaaleiiecert A should not be carried too 
fax. it bas been of great value, though it may now fail to meet 
Saimin ae pracy Soe es 
y from the meteorologica 
stand- results. Prof. Mendenhall 


point, with some promising 
pn cata vil galetermped atiolaggr i ah ety ie 
a ear. It is not time to Ls] 
ot ¢ electricity. The oem 


to think of the : prob! 
relation, if there be any, to 


u 


is Hs distribution and the weather 
Some very interesting results have been reached. In 
weather the electrical condition is un constant 
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syst 
depended upon observations at great 
ces. 
In the Section of Biology, the paper of Messrs. J. M. 


and J. N. Rose ry 
qesed on ueraeun ee especial value from a systematic © 


stand-point, from the fact that any species in this somewhat’, 
difficult can at once be distinguished the peculiarities < 
of its minute leaf structure ; and the results of the apy ned ts oy 
a classification based on these characters is, in its broader ‘g 
closely like that of the late Dr. Engelmann, which, as is 


known, took into the whole tree. : 
The relations of germs to disease naturally oocw & pro * 
minent place in the proceedings of the Section, and the presenag . 


of over ate some inves’ ahaa pubes aco ek ning 
aereng r. D. E. Salmon two papers ing on' 
causes of immunity from a second attack of germ 
There are three possible explanations -—(1) Something is de- . 
posited in the body during the attack which is unfavourable to | 
the germ ; (2) something necessary 
to ats deve opeeent 3 () the tissues ca acquired i ie toler- 
ance for the germ or for an accompanying poison ey are 
no longer affected by it. Dr. Salmon favoured the last view, 
and gave details of a large number of experiments to substantiate 
his opinion. He said that Metchinkoff’s phagocyte theory was 
not wholly satisfactory, and that lange doses of the germs were 
more powerful than small ones. He attributed their action toa 

ison which was a result of their growth, and thought that « 

e dose had a effect because the poison benumbed or 

k the cells, thus giving the Bacteria a better chance to grow 
and to thus produce more poison. 

Dr, Joseph Jastrow gave an account of some physiological 
observations on ants, in which he was able, by simple but inge- 
mious means, to study the rate of walk of these insects, and 
stated that his results, so far as they went, confirmed the opiniogs 
of others that the smaller the animal the more rapid the step, 
and also the more quickly fatigue was . . Jastrow 
also had some observations on the dreams of the b taken 
mostly from persons who had lost the sense of sight before the 
age of five. In these cases the dreams were all in terms of 
hea In the case of Laura Bndgeman the dreams were ap ° 

ently based on touch In ns who blind betweed 
ve and seven, sight terms played an important part in dreams, 
The relation of facts to the development of the sight- 


centres was pointed out, 





PHOTOGRAPHIC DETERMINATIONS OF + 

STELLAR POSITIONS? 5 
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he also the cusps, 
Ainelf wiht the micrometer in the telescope. 
in 1864, Mr. Rutherfurd constructed the 114 
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The showed s vary remarkable accordance * 
determin: for 1840, alth the total amount of relative: ' 


proper motion during the el twenty-six years was comprised’ 


This memoir still remains in its origmal form, bat we- 
published ; the results Leming deduced from twenty-four photo- 
graphic impressions upon fourteen plates. 

In the next year, 1868, I had the gratification of receiving 
from Mr. Rutherfurd the results of his measurements of thitty~. 

the | 


two stars of the cluster Preesepe, derived from eleven i 

sions. These were computed in the same way that those 
Pleiades had been, and an analogous memoir upon this cluster | 
was prepared for the National Academy. 

Before leaving the country, apt in 1870, I gave these two 
memoirs to Mr Rutherfurd, with the request that he would send 
them to the printer, at the same time with his own paper, alread: 
mentioned, but not before then. ‘The condition of his health : 
prevented him from attending to the matter for some time, and 
in the interval he arrived at the unpleasant discovery that the 
screw of his micrometer had suffered from wear, and to ts 
extent which led him to fear a want of that accuracy of whith 
the method is susceptible, and which he hoped to see demon- 
strated by its very first applications. . ‘i 

Notwithstanding this possible blemish, it seems to me that’ 
the results ought to be now made public in their original form, ~ 
after due mention of the circumstances ; and it is among my 
hopes to be able soon to publish these two memoirs front the 
° ee eS ee ee as 

he method was received with mani distrust and disregard 

abroad; and, as was but natural for so essential a deviation 
from former methods, ba Soaps | giounds of criticisua and objec- 
tion were brought up. e 0 fake of these was the 
possible distortion of the collodion film, after receiving the im- 
pressions and before the measurements; but Mr. Rutherfurd 
speedily disposed of this pomt, at least so far as the albumenised 
plates are concerned ; and, moreover, the combmation of mea. 
surements of the same stars derived from various plates will at 
once make manifest the degree of confi ence to which the 
several values and their wear are respectively entitled. 

A far more serious obstacle to accuracy 1s presented by the 
difficulty of obtain ng absolutely round mages. Irregularity of 
form in the dots formed by the stellar unpresstons is almost in- 
compatible with precision of measurement ; and, as the time of 
exposure must often be long, the chief problem was, not so mach 
na obtaun 7 as hd arn uniformity of — ban 
telescope during the fe of exposure. ot : 
graphic processes were not troublesome enough before the intre- 


for-the Grat time distinct wopressions of stars invisible to 
Dae siesteciing a clersete of great Gatcacy 
a er or the 
of these plates, he ceaaured wih this the relative 
tanom tad lore ge, 9] of the stars which they contained. 
in the of 1866 he kindly placed in my hands the 
mits thas derived from three plates of the Pleiades, each con- 
ning two impres<ions, taken on the evening of March ro. 
wa of these plates contained forty stars. I’s memoir 
pa the Pleiades, published in 1844, gave the relative positions 
fifty-four stars, measured with the Konigsberg heliometer, 
dng the years 1829 to 1841. Six of these fifty-four do not 
ong within the limits of the plate (which contains about one 
ware degree), = vate nen are ag fowiged for the Phote: 
aphic record, so that sixteen of Beasel’s are wan ; but 
the other hand, there are two additional ones, erg Seater 


a. 
‘rom this fact alone it may be perceived that among the great 
nefits which astronomy may be justified in expectmg from 
estial photography, the accurate determmmation of magnitudes 
es not find pee The chemical ac ion of the stellar Isght 
on the film is so dependent upon the character of that hght 
at, n the absence of a correct knowledge of its composition, 
are very easily deceived regarding the amount. Thus one of 
asel’s stars which was not recorded upon any of Mr Ruther- 
‘d's plates is estimated by Argelander as of the magnitude 8°0, 
d by Wolf as 79, while five are distinctly recorded which 
elander calls &$ or less, and eight which Wolf so estimates. 
te pe aber would raga “gtd pecan of the 
wre ible rays in the light of the former, and a pre- 
mderance of the same im that Of.the latter. ‘ te 
This series of measurements by Mr. Rutherfurd, together with 
> computations to which the results were submitted, constitute, 
am not mistaken, the first application of the photographic 
sthod to exact astronomical determmations. And the investi- 
jon necessarily demanded especial care, both for guarding the 
merical results against sources of unsuspected error and for 
the limits within which known theoretical errors would 
wnappreciable. 
The importance of the successful application of a method so 
Serent from all previous ones, and so full of promise, and also 
:pansklerable time which would inevitably elapse before the 
wpoir could be printed, led me at the same time to communi- 


uction of the dry-plate processes, for very great careand numet- 
ous precautions were often necessary to prevent the frees | 
drying too fast ; but far the greatest difficulty consisted in obtain. 
ing oe precision in the clockwork and equatarial motion of 

\~ escope. 

lt may easily be imagined how great was my desire, when 
leaving e for South America, to extend this new mothod of 
observation to the southern hem . But the obstacies 
encountered in the endeavour cannot be eanly imagined. Upoa'’ 


altaht values, In a comparatively short note, written about 


middle of Au 1866, ve for the ten most cuon i; exposure 

us af the Pleudes, efter Alsross, the corrections dadved fren, | mediuram eee allowante ce Ge a ee 
ae wat he ae 10, for the values, pub- | 1878, also by the of the e, although exposures of, 
wel by, r the —— and distances, From twenty minutes were not : by dint of 


Boe oe 2840, as likewise average discordance found for 
measure. 


inthe next following year the Academy had not the means of 

re gman and as in the meanwhile Mr, Ratherfurd 

, asian five more of the plates of the Pleiades previously 

Ms «4 La Pontus Monae ones taken in are gas yr 

cf ‘ ent ‘ebruary thease Were plso t 
‘the first three 


raed those. from plates in the memoir 


This necessity of and minute ity tn abe * 
peer soharalh amare is, oo largely dininaed Uy te 
necessary time of i dictated fs the se li 
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ous circnmetances ‘combined to delay the publication, Q 
fee ng ems ale whet esemed to me a shanifest im- 
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by those invest for which the institution 
a) I had the satisfaction of obtai a sufficient 
number of stellar photograph to ocespy not only my own life- 
time, but many more, in their measurement and pmper compu- 

‘We photographed n> northern stars there except the Pleiades 
and ee bg Of the iyieg pt home azteca 
plates, impressions of the whole upon each, 
amade in five different years, from 1872 te 1882, iachinve 

the centre of the cluster never attains a greater alt:- 
tade at Cordova-than 34° $0’, some of the plates contain seventy 
atara, All but one of Bessel’s stars are there, which belong 
within the limits of the field, the missing one being of the mag- 
nitutle 9, amd there are yet other stars of the magnitudes 1o, 
Tog, and 1. Of the Preesepe there are five plates, and with a 
correspondingly increased number of stars. 

About seventy southern clusters have been repeatedly photo- 
graphed at Cordova, comprising all those of the southern hemi- 

which seemed important, alo somewhat more than a 
tundred double stars, being a sufficient number to serve as a 
good test of the method. The total number of photographs 
wew on hand 1s somewhat less than 1300, only few having been 

rved m which the images were not circular. 

Especial attention, however, was given for many years to 
taking frequent impressions, at the proper seasons, of four stars 

» on account of their large proper motion, as likely to 
manifest appreciable annval parallaxes The refined and 
elaborate observations of Prs Gill and Elkin, at Cape Town, 
have been made, computed, and pubhshed, while the Cordova 

hs have lain untouched in their boxes There is but 
one my four stars, 8 Hyd, whitch 1s not included in their 
Vist. Still, st will be a matter of much imterest to apply the 
photographic investigation to the same problem, even if for 
ho other purpose than a comparison of the results of the two 
methods. 

I am convinced that the Cordova plates contain a large num- 
ber of stars as faint as the eleventh magnitude of Argelander’s 
weale, and believe that these are much the earhest photozraphs 
of stars fainter than Mr Rutherfurd’s of 1865 and 1866 There 
are several plates, covering about a degree square, which cannot 
contain less than 550 stars, and I believe that some of them con- 
tain a greater namber Such are those of the cluster Lac 4375 
and that near X Carne 

The on in the vicinity of » Canns, and that magnifi- 
cent tract in Sagittarius which 1s too densely sown with stars to 
be commdered merely a portion of the Milky Way, and yet too 

and undefined to be regarded simply as a cluster, were 
of them taken several times, during the years 1875-82, 
in series of overlapping Satie ees each containing about 
a 1quare degree, and recorded upon a glass surface of 9 
be 12 centimetres. In their present form they are of course 
small value for scientific use, inasmuch as the stars are 
too crowded for their configurations to be easily perceived , 
and al these two series form, in fact, maps of considerable 
regions in the sky, still the record 1s of a very perishable nature, 
and of small avail for use by astronomers until it shall have been 
translated into an enduring and numerical form by tmcrometric 
mensurement. 

In this connection I say that one of the greatest of my 

anxieties the Cordova p raphs arises 

ease with which the collodion or gela- 

‘tine Gim may become detached from the glass. The Argentine 
Government bas % moderate sum for the prosecation of 
the measurements, Be ee kicece oe Seten) vere 
wade. It is but right to add that the full amount was given for 
it is now quite inadequate, in consequence 
iation of the national currency ; and, 
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Kolo. for axtye 
value. in 4he-usmensated 
confrming st some grands vee 
previousty -de or 
Since then. the process of p 
have been systematically undertaken by the a 
Pars. I have seen none of their plates ; but their ¥ 
highly spoken of, and the work appears to be % 
much skill and very sensitive plates There can of course. Ser: 
no question as to the value of any permanent record whit 
corresponding to a known date; yet I cannot feel that wagi 
essential advance 1s likely to he made in this way until dhe: 
photographic record shall have been brought withia the ranges 
of numerical expression. wh 
The measurements of the Cordova photographs, thes farce” 
pleted, are those of the double stars, the four stars with a 
proper motion, of the Pletades, of the Proesepe, ate of the" 
clusters Lac, 4375 and « Crucis. corresponding dcete" 
utations have been made, as yet, only for a portion of the’: 
lemades impressions, but I am hopefal of completing all tte: 
at a comparatively early date. We shall then be able not a 
to compare the results with Bessel’s of forty-five years ago, 
to teat the deduced values of the proper mations my creeps vf 
the photovraphic determmations of 1865 and 1866. Meanwhile; 
the valuable memoir of Wolf has been published, grving iy“ 
spproximate positions for §71 stars of the group, and Dr. Etkia: 
has recently been executing at New Haven a helometric tri- 
angulation of the principal stars | Our photographic results will 
have to be confronted with his delicate hehometric ones; and,’ 
should they bear this test with tolerable success, it will be all 
that can reasonably be desired B, A, Gout : 
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UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 


Pror, W. GRYLLS ADAMS, F.R.S, will deliver, at King’s 
College, London, a course of lectures on Electricity and Mag- 
netism and their applications to Electric Lighting, Transmis- 
sion of Power, &c., during the academical year 1886-87. A. 
course of practical work in Electrical Testing easure- 
ment with especial reference to Electrical Engineering will also 
be carried on under his direction in the Wheatstone La Je 
In the Wheatstone Laboratory, ae 1S — daily for re- 
search from 1 to 4, except on Saturdays, there are 
courses of practical work for students preparing for the Science 
Examinations of the University of London, 


It 18 purposed to celebrate, in a befitting maamer, frou 
November 6 to 8 next, the 250th anniversary of the ager 
of Harvard University, Cambndge, Massachusetts. The U 
versity was established on November 7, 1636, by an Act of thir 
Colonsal Legislature, and was named after John whe 
was a Hberal benefactor of the new in.titution. Harvard is the: 













oldest Unrversity in North America. The Ariieie on of 
the Continent possesses one many years older—the 
of St Mark, at lima, founded in #551 by the Enipeyoy 
Charles V. cf 
ron 
SCIENTIFIC SERIALS ie 


ism of the future, by G. 


Bullets de P Académie Royale de Belgique, hg ene 
Clannhes 
o 








on t's ee ce 
ating atthe dun, by Ch. Flevee, Given the temper- 
dhanielh compontion, and slight mean stan of the 
eiteadl slementy cznnot exist in the solidor fluid state, 
ani thy BEEP extent in the condition of highly compressed 
Gasekth, As further, with most physicists, = 
towards the centre, it is argued that the solar 
atte be formed by the superposition of all the radia 
te the ohemical elements present in the sun. The luminous 
jet of the ape would thus be constituted by the radiations 
‘Fike ofbotttety period, and Fraunhofer lines by the radiations 
~vibratory periods. From this it would follow that a 
: esi might exist in the sun without being revealed 
4@ dark line ia the solar spectrum. 
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i } der Physthatische-Okonomuschen Geselischaft 2u 
Aimer Affe, Herr Fritsch here gives the result 
of a-stady of certain gaps in the pith of Contfere, discovered by 


Prof-Caspary some years ago. In its middle course the pith of 
a pet: growth consists of elongated parenchyma, but at the 
‘af the growth it pre:ents cubic or egg-shaped cells in loose 
milion. Those gaps the author finds in species of the genera 
Picea, and Larix, and m Cedrus Deodara The last- 

differs from the others in not haying a partition of cross- 

Ying cells through the pith, above the gaps All Coniferx 
blrig Siipapiy bud scales have this, and some Contferse (7 saga 
2s and Jorreya nuctfera) have it, and are without the 

“ape. Finally, the Juniperez, crassa ome Taxinex, and Pinus 
mye neither, The gap» seem to arse through stretching of the 
wood-cells, and their alse depends on the age and moisture of the 
atem and branches.—Herr Franz writes on the elism oh- 
served at the end of long iron well-tubes (200 and 250 m ) at 
Konigsberg, and of some railway lines. The attractive force 
was proportional to the distance (not tts square), the magnetism 
being pretty equally distributed over a line several metres long 
In one well, the horzontal component at 1 metre distance was 
as much as fifteen times that of the earth’s magnetism —Herr 
Klien describes expernments in plant cultivation by the water- 
method (specifying the substances given in solution and their 
amonnt), and points out its advantage in study of the action of 
poison’, such as the salphocyanite of ammonium occurring in 
ammonza superphosphate from gas manufacture, and spoiling 
that product for manure purposes.—A paper by Herr Scharlop 
appears to throw light on the poms of some prehistoric 
usa in Prussia, from a mode of mapufacture which has lately 
died out.—Dr. Tischler discusses the re 


ntations of weapons 
and costumes on old bronzes of the H 


t-Italian period, 





SOCIETIES AND ACADEMIES 


* Lonpon 
Batomol Society, September 1.—Robert McLachlan 
~&.6., Paes ie the chur The following gentlemen were 


The Rev. Prof. Dickson, D.D., and Messrs. 
P, Cowell, A. O. Walker, and Lyddon Surrage — The President 


with, to the gnats from the W 
ae oe aa Prof. Westwood had sine: 
Ms. Douglas that were only Culex poptens.—Mr, 






Suacrinthas tilia, which Mr. Waterhouse believed to be Dru- 
Warren exhibited 

of &. satyrata, a 

be species, G. fumatelle C eilete 

La i } oy Md a, 
Litbncaliatts: tsabseselia, and Catfopiria reuland. He also 


af Cetevhia wilella,-—Mr. th exhibited . 
i cirecnaws, acct stated that he conel 
SE adh al eetiterlenm, om which, in 
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where else in the United K , Hor was he aware of any 
recent record of its capture. Mr. McLachlan observed that ‘the 
upectes wes Seken weny Tore 6 in Dorsetshire by the late Mz, 
, but that he knew of no recent captures except those 
recorded by Mr. Goss. He also made some remarks as to the 
distribution of the species on the continent of Europe.—Mr, 
McLachlan exhibited a specrmen of Didar meridtonalis taken by 
him in July last in the P , also about 150 examples of 
the genus Chrysopa from the same district. Amongst them were 
C. vulgaris, perla, Walkeri, viridang, tenella, Sage fais, 
septempunctata, flarnfrons, and others not yet fully identified, 
e also exhibited a few Coleoptera from the same district, aad 
remarked on the extraordinary abundance of a ap! Baeenear 
corn, which was so common as to give the meadows the appear- 
ance of being studded with multitudes of brilliant blue flowers. 
—Mr, c. 6, Aber arta called ema n to the seep gc 
reports which ately in the newspapers of the 
sup: occurrence of the Hessian Fly (Cecidomyia destructor) 
in Britain, and 1aqmred whether any commusication on the 
subject had reached the Society. The Rev. W. W. Fowler 
stated that he had been in communication with Miss Ormerod, 
on the subject, and that she had informed him that neither the 
unago nor larva of the species had been seen, and that the 
identity of the species rested on the supposed discovery of the . 
pu w—-Mr A. H Swinton communicated a paper entitled 
“The Dances of the Golden Swift.” In this paper the author 
expressed an opinion that the peculiar oscillating of the 
male of this and allied species had the effect of distributing 
certain odours for the purpose of attracting the females. 
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PAaRis 


Academy of Sciences, September 27.—M. Emile Blanchard 
in the chatr,—Researches on the sugars, by M. Berthelot The 
results are given of recent studies of some new principles obtamed 
from the association of s with themselves, not by a stable 
combination of the class of saccha.e3: substances, but by a com- 
bination easily dissolved, analogous to that of the hydrates and 
alcoholates The facts observed illustrate the difficulties so often 
met with in the preparation of the double salts, They supply a 
fresh proof of the spectal part played by the dissolvents in the 
extraction of immediate pnaociples, for, according as water or 
alcohol is employed, melitose or raffinose may be obtamed.—- 
Conditions determining the rapidity of i, wa chrone- 
photography, by M Marey. By the process here described, 
which is based on M Chevreal's method of obtaining a perfectly 
poe the author is enabled to reduce the time of pose - 
for image to the two-thousandth of a second, and hopes 
farther con ohhh dispositions to reduce it still more, The new 
photographs show that this reduction of time greatly increases 


& 


the delicacy of the images obtained by this process of chrono- 
otography.—-Kinematic analysis of the locomotion of a hotse, 
y M. Marey. In this are described and illustrated the 


¥ 


movements of the eg in the step, trot, and gallop. 

tendency to ome of labour displayed in various degrees ip 
the movements of all “‘ammal machines" appears to attain the 
SS the action of the horse, being, however, 
evident in the tret and the gallop than im the slaw 
ce.—Note on the removal of the nepecs! Observatory ,of 


o de Janeiro to a M Cruls. The new site, to 
rehge sgdel govt i : : 


asufract pcherigs ered 


of 
The new 


Will goon be removed, occupies about 

_ sb pte [a 

on the same parallel, and ahont - 

‘west of the present establinhment, 
Observations 


3 


wil be . 


able to undertake 


both on atm 
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es cold and thermal 
to be very active at very high temperatures, and 
miultr themselves in the Re gic of Des Chats (Caa- 

; elsewhere, at tem ares of from 46° to 50° C 
Carefully collected and transplanted to an extract 


3 are 


d 


of beef, the 
continued to propagate at 65°, and even nearly to 70° C. In 
fluence of the ism of the guinea pig on the virulence of 
tuberculosis and scrofula, by M. S Arloi It results from 
several experiments that the virus of scrofula is not intensified 
a! its presence for two generations in the guinea-pig, 

ect is different with true tuberculosis, which in its attenuated 
forms acquires by moculation sufficient virulence to affect the 
rabbit, an animal otherwise so difficult to infect with this poison. 
—On the vascular system of the Echinda, hy M. Henn 
Prouho. In reply to a statement recently made by M. Keebler, 
the author shows by numerous quotations that, except on two 
points, their views are not im accord on the vascular system of 
these ms ~~The earthquake of Angust 27, 1886, in 
Greece, M Léon Vidal The paper contains a detailed 
account of the disturbances in various parts of the mainland and 
adjacent archipelngoes, from which it appears that the pheno- 
menon was due to a general cause situated somewhere to the 
south-west of the Island of Alphios, beyond the Strophades, — 
Remarks on a chart representing the Gramtic and Cretaceous 
formations of the Spanish Pyrenees, and their disposition in a 
series of obhque ndges, by M F. Schrader. On this map, 
drawn to a scale of 1 . 200,000, the author gives the results of his 
own surveys in a deep colour, marking off the districts which 
he has not yet visited, and for which he has utilised the works 
of Dafrénoy and Elie de Beaumont — Explanation of the 
solar spots and facnie, by M J Delauney To explain these 
phenomena it 1s assumed that the sun consists of a very hot 
necleus of metals in the fluid state wrapped in an atmosphere at 
a very high aye) settee and pressure, and formed almost entirely 
of hydrogen ; 


hy urther, that the nucleus contains in solution a 
large quantity of gas derrved from the atmosphere; that the 
atmoupheric presure 1s least at the poles and at the equator, 


with a maximum at low latitudes on ether ade of the equator, 
lastly, that this atmosphere is subject to variations of pressure. 
‘The spots would then be caused by any atmospheric depression 
in any region of the solar surface, while the faculz would cor- 
respond to an inverse phenomenon, the atmospheric hydrogen 
being absorbed or dissolved by the nucleus under the influence of 
high pressures. The spots would be the result of a cyclone, the 
facnise of an anti-cyctone, the former being accompanied by s 
dimizntion of heat employed to ean the hydrogen from the 
interior of the sun to and even beyond the atmosphere, while the 
latter represent a liberation of heat resulting from the precipita- 
tion of the hydrogén absorbed 1n the solar mass. 


STOCKHOLM 


Academy of Sciences, September 15.—A refutation of the 
remarks of Dr. Hoppe on the new theory of uni 
Bd E. Ediand.~-On the Salmonide of the Swedish State 
with reference to a work recently published on them, 
by Prof, F. A. Smith.-On the new parts (5-19) of ** Algee 
aque: dulcis exsiccatee quas distribuerunt,” V. Wittrock and 
O. Nordstedt, exhikited and commented upon by Vv. 
Wittrock. Researches on Se of 
the asteroid Thetis, by Herr C. V. L. Chariier.—Some new de- 
functions, by Prof. 
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2. SCIENTIFIC WORTHIES 
a XXIV.—Joun Couch ADAMS 
PROFESSOR J. C. ADAMS, whose portrait we this 

day present to our readers, entered St. John’s Col- 
Jage, Cambridge, in 1839. He soon gave promise of 
those great mathematical powers that have brought such 
renown to his University. He came out as Senior 
Wrangler in 1843, and the excellence of his answering 
ja still a tradition at Cambndge. 

what seems to have been an inspiration of genius, 
tre was guided after taking his degree to concentrate his 
zalents on the solution of an astronomical problem of 
excessive interest but of corresponding difficulty. The 

Uranus had shown irregularities in its motion. 

The orbit differed from the elliptic path which an undis- 
turbed planet would pursue, and the deviations could not 
be fully accounted for by the influences of the other 
known planets. The only explanation of the discrepancy 
which astronomers could be expected to favour lay in the 
supposition that there was some other still more remote 
planet yet unknown. 

It was the search for this unknown planet which 
attracted the distinguished Senior Wrangler. We can 
imagine the dehght with which a well-equipped mathe- 
matician would throw himself into the solution of such a 
problem. On it he was to concentrate the powers that 
had been cultivated during his University career. 

The planet was to be sought for by the measured devia- 
tions of Uranus from its calculated positions, Those who 
have ever had occasion to study the planetary theory are 
well aware of the difficulty and the laborious intricacy of 
-he subject. To most of us it has seemed a thorny and 
difficult problem when the planet 1s given to find the per- 
-urbations. What are we to say of the difficulty of the 
converse problem, Given the perturbations and find the 
‘tanet! This was the problem which Adams faced, and 
which, to his imperishable fame, he succeeded in solving. 
The story of this discovery 1s familiar to all, and the con- 
-roversies that arose have long since died away. To each 
of the joint discoverers, Leverrier and Adams, the gold 
medal of the Royal Astronomical Society was presented on 
“ebruary 11,1848, In his address on the occasion, Sir 
“ohn Herschel, speaking of the two astronomers, says i— 

“ M, Leverrier and Mr. Adams—names which i 
and destiny have joined them, I shall by no mieans pat 

be pronounced apart so long 
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The discovery of Neptune was a brilliant inauguration 
of the astronomical career of Adams. We cannot Bere: 
enter into a detailed account of his numerous labours. 
There is an admirable account given of them up to the 
year 1866 in the address of Mr. De la Rue to the Royal 
Astronomical Society, when Adams was again the re- 
cipient of a gold medal. We find that he has worked at 
and written upon the theory of the motions of Biels’s 
comet ; he made important corrections to the theory of 
Saturn ; he made an elaborate investigation of the mass 
of Uranus, to which he was naturally attracted from its 
importance 1n the theory of Neptune ; he has improved 
the methods of computing the orbits of double stars: ‘but 
next to the discovery of Neptune the fame of Adams 
mainly rests on his researches on the moon and on the 
theory of the November meteors. To each of these sub- 
jects we must devote some attention. 

In the Phi? Trans., vo). cxtin. part iii. p. 397, his paper 
was published “on the secular variation of the moon's 
mean motion.” This memoir originated a long contro-, 
versy, 1n which the ablest mathematicians have par 
ticipated. 

The “ secular acceleration of the moon’s mean motion” 
is the phrase which denotes a gradual but excessively 
slow diminution in the moon’s periodic time. Although 
the amount of this diminution is very minute, yet the fact 
that it always tended in the same direction rendered the 
amount accumulative, so as to become very perceptible 
in the succession of ages. The explanation of the acce- 
leration formed a problem on which the great mathe- 
maticians at the close of the last century exercised their 
powers, and at length the explanation was given by 
Laplace. He found that, when the analytical expression 
for the moon’s mean motion was developed, it contained 
certain terms depending upon the eccentricity of the 
earth’s orbit. This eccentricity varies in consequence of 
the planetary perturbations, and hence the changes of the 
moon’s mean motion. Laplace calculated the amount, 
and deduced, or thought he had deduced, a correspond- 
ence between the observed value and the calculated 
value. The high authonty of Laplace, and the brilliant 
success of his efforts to explain other perturbations ig, our 
system, led to an acquiescence in his results, and the 
great problem of the secular acceleration was believeil to 
have been solved. 

In Mr. Adams’s paper he joined issue with 
The question was fortunately one which did not involve 
any real element of uncertainty It was a probles: ia 
mathematics, or rather dynamics—difiicult no doubt, but 
not really open to any ambiguity. Prof. Adams showad 
that Laplace had only considered a part of the disturbing 
influence, and when the true amount was determined, 
it came out to be anly about one-half that found, 
by Laplace. So serious a charge received the careial 
consideration which it merited. Several : 
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range detected by Laplace's commentators, but the secu- 
lar acceleration occupies quite a distinct position. It 
. Haat be remembered that the calculations of Laplace 
to tender a physical explanation of a remark- 
a phenomenon. But when this ¢alculation was shown 
“s6°be seriously wrong, it followed that the cause of the 
secular acceleration conjectured by Laplace was inade- 
‘quate to explain the observed facts. Thelabours of Adams 
thus reapened the breach between the observations and the 
theory. The vanations in the eccentricity of the earth’s 
orbit will account for part of the secular acceleration. The 
other part has to be accounted for in a different way. 
The theory of the tides seems to offer an explanation of the 
discrepancy. Owing to their incessant action the period 
of the diurnal rotation has been slightly elongated, and 
this effect, when duly taken account of, seems to remove 
the margin between the theoretical and observed values 
of the secular acceleration. This margin has indeed a 
singular interest m the recent theory of tidal evolution, 
imasmuch as it affords us the only measurable indication 
we have of the effect of tides on the earth’s rotation 

The splendid shower of shooting-stars that occurred 
in November 1866 fixed the attention of astronomers on 
every part of the theory of these bodies We were thus 
taught much concerning them, but for one of the most 
recondite parts of their theory we are indebted to the 
labours of Prof. Adams. It had been known that the 
great displays of the Leomds (for so these shooting-stars 
are called) take place every thirty-three years From the 
year 902 down to the year 1866 many of the successive 
thirty-three-year periods witnessed the great shower, and 
records of a considerable number have been handed 
down to us. 

These mmute bodies must revolve around the sun, each 
pursuing its orbit 1n accordance with the laws of Kepler 
it became of interest to find the size and shape of this 
orbit, as well as its position Certain features of the 
orbit are readily determined The recurrence of the 
shower on a particular day of the year gives one pornt in 
tne path of the meteors. The direction of the radiant 
‘wes a tangent tothat path, and therefore its plane The 
sun, of course, lies at the focus, and only a single further 
slement—the periodic time—is requisite to complete 
wr knowledge of the orbit. We are indebted to Prof H. 
Newton, of Yale, for his careful discus sion of this subsect. 
de had snown that the choice of possible orbits was 
imited to five. There was first the great oval orbit, in 
vhich we now know the meteors do revolve every 334 
‘ears. There was next a nearly circular orbit, with a 
verlodic time a little more than a year; another similar 
orbit, in which the periodic time would be a few days 
short of a year; and there were also two other smaller 
orbits. Prof. Newton had also indicated a method by 
hich it would be possible to discriminate the true orbit 
as one of these five. The mathematical difficulties of 
his method were no doubt great, but they did not baffle 
*rof. Adams. 

inthe Monthly Notices for April 1867, p. 247, will be 
iound the paper in which he announced his solution of 
he problem. The orbit of the meteors is not fixed, but 
wery tine 'the great swarm comes round, the node is 
und to be 29' further on in the direction of motion. The 
fect of this is shows in the gradual alteration of the date 


of recurrence of the shower, The only inflahoe keown, 
to us which could account fer this change of the plane, is 
the attraction of the other planets, The problein, then, 
may be placed in this shape. <A certain specific amourit’ 
of change of the node takes place. The the 

can be computed for all the five different orbits, and 
Prof Adams undertook to find it. The difficulty prin- 
cipally arises from the high eccentricities of some of the 
orbits, which rendered the more famthear methods of 
calculation inapplicable. After many months of labour, 
Prof, Adams, aided by his assistants in the Cambridge 
Observatory, completed his work. He showed that if the 
meteors revolved in the large orbit with the periodic time 
of 33} years, the perturbations of Jupiter would account 
for a change to the extent of 20’. The attraction of 
Saturn would augment this by 7’, and Uranus would add 
1’, the effect of the earth and the other planets being in- 
sensible. The joint effect is thus 28’, which may be 
regarded as practically co:ncident with the observed value 
determined by Prof. Newton. The great orbit was thus a 
possible path for the meteors, but to complete his dis- 
covery Adams had to show that neither of the other four 
orbits could experience the same perturbation. This, too, 
he succeeded in demonstrating: he showed that in no 
one of the other orbits could the change exceed 12’. Thus 
the orbit of the Leonids was discovered 

Those tremendous powers of calculation which have 
been exercised on the heavenly bodies with such signal 
results have also been occasionally apphed in vanous 
other directions ‘The discoverer of Neptune has found 
relaxation from the labours of physical astronomy by httle 
calculations on which we must gaze with astonishment. He 
has had the curiosity to compute the sums of the recipro- 
cals of the first thousand numbers to 260 places of deci- 
mals We have such confidence in the accuracy of Prof. 
Adams that we have not thought it necessary to repeat 
this calculationt He has also taken the trouble to 
calculate thirty-one of Bernouill’’s numbers beyond the 
point that previous calculators had attained, and he has 
expressed each of them both as vulgar fractions and as 
decimals The sixty-second Bernoulli, the last computed 
by Adams, runs to 111 places, where fortunately for 
astronomy the appearance of a recurring figure has ter- 
minated this inquiry. 

Need it be added that on Prof. Adams every honour 
which science can bestow has been conferred. We have 
now the pleasure of ennching our hst of Scientific 
Worthies by the addition of his portrait. R. &. B. 
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THE BRITISH MUSEUM BIRDS 

Catalogue of the Birds wn the British Museum. Voi. 

XI. Fringilliformes ; Part II. Containing the Families 

Cerebide, Tanagrida, and [cteride. By Philip Lutley 

Sclater. (London : : Printed by order of the Trustees, 

1886,) 

D® GUNTHER and the authorities of the Natural, 
History Department of the British Museum are t 

be congratulated, first, on having rere next. 08: 
having secured, the services of Mr, renage othe P 
Shta* ‘The geinctpal cosas ix ‘ 
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nee subject of his study, and indeed there are people 


hesitate to assert that the final cause of the 
Sales o the family Taxagride must have been to find 


ion for that gentleman’s ingenuity in discriminat- 
ing, describing, and disposing its members. 

tm consequence of this the present volume of this 
“ Catalogue” appears as a finished piece of work. What- 
ever may have been the faults of the plan on which the 
whole was designed, here its defects are reduced to a 
minimum, so that few are made manifest. The relation- 
ship of the Carebide to the Tanagride is outwardly 
pretty close, and there is as yet no indication that future 
reseatch into their inward structure 1s likely to separate 
them more widely, though im the existing state of ornitho- 
tomical study it would not be safe to say more 
Granting, then, as Mr Sclater considers, that the former 
of these families is so nearly allied to the latter that “ 1t is 
indeed somewhat difficult to separate them by external 
characters,” the comprehension of these two groups in 
one and the same volume ts a very natural proceeding. As 
regards the third family, /cterida, associated with them 
on the present occasion, opinions may reasonably differ. 
Mr. Sclater confesses himself open to doubt on this point; 
and, if he does so, a shght amount of agnosticism may be 
pardoned in others who know not one-half so much about 
them ashe does Possibly if he had referred to some 
remarks of Prof. Parker’s (7rans Zool Soc.,x,pp 266, 
267) on the relations of this group, the matter might have 
seemed to him a little clearer. Mr. Sclater’s belief 1s 
that, since these birds “ present many points of alhance 
with” the Sturnide, 7e the true Starlings of the Old 
World, 1t would therefore be better “to place them a/fer 
the Fringiide” Now the multitude of “points of 
alliance” is perhaps rather apparent than real, and though 
Prof. Parker considers (éec. cit) that the /ctfersd@ and 
Sturntde cannot be “ considered to be unrelated,” he also 
shows that the former have nearer allies in their own part 
of the world. But this by the way. It 1s more important 
to inquire in what sense the word “ affer” is used by Mr. 
Sclater in the passage just quoted. We may be sure that 
he does not entertain a notion of the possibility of 
deploying any part even of the animal kingdom in a 
straight line, as was of old time thought not only 
possible but expedient; for such a notion would be 
completely at variance with the doctrine of evolution, 
which he of course holds. If the word “after” 1s 
merely intended to refer to the purely arbitrary arrange- 
ment followed, or to be followed, in the “ Catalogue,” it 
signifies nothing, and we have no cause to complain. 
Again, sf “after” 1s to be understood in the sense of 
“ wnferior to,” then we should wholly agree with him. But 
if the procession of forms be contrariwise arranged-~- 
‘Welug no evidence in this volume to show whether 

‘this fs xo or not—and by the word “after” a later and 
onsequently higher or more specialised type be indi- 
fated, then we should, with all deference, beg leave to 
damur to the supposition. Whatever be the rank and 
place among the true Passeres of the Fringitlida— 

i eit congas. bas lately propounded the view that 

Pelnia.the highest—the fact should always be remeni- 
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always discriminated. These two groups are the Finches 
proper and the Buntings, which last several taxonomers 
have recognised as forming a family, Ewderisida, equal 
in value to the restricted Fringsiida. Now Prof. Parker 
has shown that it is to the Zméeriside rather than ta 
these Freugillide that the /cferide are allied, and it 
therefore becomes important to determine the limits of 
the Emberizde, which, owing to the want of anatomical 
or morphological research, is admittedly hitherto a mattay 
of guesswork. In regard to those members of the 
former which belong to the Cld World, or are commana 
to it and to the New World, no difficulty has as yet pre- 
sented itself, It 1s in the New World alone that the 
doubtful forms exist ; but even of some genera peculiarly 
American~Phrygzlus, for example, as praved hy Prof. 
Parker—indication 1s not wanung ; and if we might hasard 
a supposition on the subject, it would seem on several 
grounds more hkely that a closer alhance shonld be shawn 
to exist between the /cferide and the Kmberiside than 
between the latter and the true Frengs/iidz. 

From what has been submitted in the foregoing sea- 
tences, those who can “read between the lines” inay 
perceive that underneath the points just touched ypon is 
a question of much greater significance than is ordmarily 
presented by matters of mere taxonomy —especially of the 
taxonomy of a group of birds so homogeneous as are the 
Passeres. tis undeniable that the American forma of 
this multitudinous and confessedly highest group of birds 
(with the exception of those which, being so closely re- 
lated to the Uld-World forms may be nat unreasonably 
supposed to be their derivatives) show a great preponder- 
ance of the weaker and, morphologically speaking, lower 
types. Itisin the New World, and especially in Seuth 
America, that we find all the 7racheophone and a majot- 
ity of the different groups of Odigomyodi.' We can hasilly 
doubt that these are as nearly autochthonous as any 
groups which now exist; that is to say, they had their 
orgin on land which 1s now represented by the American 
continent. Though analogy 1s often a deceitful guide, it 
does not seem irrational to urge the same of the Oscimes, 
Among them it 1s certain that not one of the three 
families which different systematists have selected for 
the post of leader is strongly represented in the New 
World—two of them, the Coru:da and Fringilida (if we, 
exclude the presumed Em}erisidz), very poorly indeed ;- 
while the remaining family, 7xrd:d2, cannot number, 
even at a very high estimate, one-third of its members $5. 
American. The meaning of these considerations will’ 
become plainer if we substitute for the 
“weaker and Jowet types” its justifiably epee 
rendering, that of “older and more generalised types; 

Then we shall see the important signification ge ‘ 
alliance we have supposed to exist between the . 
and the Emberistda ; and, moreover, a réexsonable tneatse, 
of accounting for the remoter ara secre 
Mr. Sclater (Intred,, p. vin.}, between the ‘7: 

the Fringilkde on the one hand, and the Lenehida 
a Fhis 
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théy are, it mest not for a moment be imagined that we 
thigh ate introduction of anything like them was needed 
ox weald have been expedient in such a volume as that 
sow ‘under notice. A reviewer may take liberties that 
ate denied to an author. 

now to return to our proper business. In his 
treatment of the subject Mr. Sclater, 2s might be expected, 
shows himself its master; not but that there are a few 
points—and one of them we have indicated—on which he 
owns himaelf doubtful. This 1s no drawback, for such there 
are, and long will be, in every matter of this kind. One 
great merit, m our eyes at least, 1s that he steadily treads 
‘the old high-road which has conducted its passengers 
ty #o many great achievements, and refuses to follow 
fee bewildering by-paths, of late so much vaunted by 
various writers, that are eventually found to mislead the 
unwary or inexpert traveller into bottomless bogs. A 
Plain view of things is taken, and one that 1s suggested 
no less by eminent knowledge than by common-sense. 
There is no attempt to regenerate a fallen world of 
science within the narrow hmits of a catalogue, or to 
make the catalogue of a single museum, however great 
its wealth, pass for a monograph. From the begmning 
af the volume to its end there does not appear the trace 
of a wish to indulge—may we be pardoned the word ?— 
a “fad”; not even m the frivolous matter of nomen- 
clature, a rock on which all novices are sure to stnke, and 
often to split.! The vanous “keys” with which every 
group is provided seen always to fit and to turn easily in 
their locks—not, indeed, a surprising fact, since Mr. 
Sclater, if not the mventor, has long been one of the 
most skilful handlers of this convenient differentiating 
instrument, so useful when manufactured by an adept, 
and so useless when turned out by a tiro, who not seldom 
contrives, in the course of a few lines, so to complicate 
his conditions (of his own choosing, be it remembered) 
as to render them characterless, if not contradictory. To 
sam up, it may be said that, supposing the plan of the 
British Museum “Catalogue of Birds” to have been well 
Jaid, Mr. Sclater has shown how it may be well executed. 





THE VITAL STATISTICS OF GLASGOW 


The Vital Statistics of the City of Glasgow. Part I. 
The Districts of Glasgow. By James B. Russell, M.D., 
LL.D., Medical Officer of Health. 

N this Report Dr. Russell presents us with the vital 
statistics of the city of Glasgow and its districts for 

1880, 1881, and 1882, and with some comments on, and 

inferences to be drawn from, the facts enumerated. Some 

years ago an Improvement Trust scheme for the sanitary 
yeformation of the houses of the people was elaborated 

and put into operation. This scheme has achieved “a 

summary revolution in the worst parts of the city,” not 

apparently before it was wanted, for Dr. Russell shows 
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that some of the districts uf Glasgow—notably that oy 
as Bridgegaté and Wynds~—do not compare ry * 
even with the worst shims of London or Liverpool, ; 
Bridgegate and Wynds had a death-rate for 1880, 1988, 
and 1882, of 38°3 per thousand, a birth-rate of 3yx par 
1600, a death-rate under one year per 1000 born of 206, and 
a death-rate from consumption and acute diseases of the ® 
lungs of 16 75—this figure alone being higher even than 
the total death-rate of many English towns. Muth of 
this district has been improved off the face of the earth | 
the population in 1881 was 7798, in 1871 14,294—still the 
houses that are left “are radically bad, and total demohtion 
and destruction is the only remedy.” It is such districts 
as these that have, as Dr. Russell remarks, “been the 
heartbreak of successive generations of Glasgow philan- 
thropists.” The death-rate of the city of Glasgow, as & 
whole, for 1880, 1881, and 1882, was 25°2 per 1000, with a 
birth-rate of 37°3 per 1000; although considerably less 
healthy than London, Glasgow compares favourably with 
Dublin, and stands on about the same level as Liverpool . 
and Manchester, The death-rates of the different 
districts of the city in 1871-72—prior to the im- 
provement schemes—are compared with those in 1880, 
1881, and 1882, subsequent to the carrying out of 
many improvements in unhealthy areas by demoli- 
tion and reconstruction, The comparison shows that 
in all the districts the general death-rate and the death- 
rate under five years (with one exception) were much 
lower in the latter penod than in the former. “This 
result,’ Dr. Russell remarks, “1s important, as proving 
that the displacement of the inhabitants of the central 
parts of the city has not deteriorated the health of the 
districts into which they have removed. It was proved 
by special investigation that the people whose wretched 
houses were demolished by the Improvement Trust dis- 
tributed themselves over the city. It 1s often said that 
the habits of these people are such that, go where they 
please, they will not be the better of the change. It is 
evident, however, that they found physical conditions so 
much more conducive to health that, whether or not their 
habits have been improved, undoubtedly their health hus 
been, in their new residences. The moral 1s to persevere 
in the destruction or improvement of the houses of the 
people, The certain result 1s to improve their health.” 
The influence of overcrowding on mortality, and the 
connection subsisting between overcrowding and an trish 
population are well shown in the contrast betweeh two 
of the districts. Blythswood is remarkable as having the 
lowest proportion of inmates per inbabited room, ‘the 
largest proportion of large-sized houses, the lowest death- 
rate, the lowest birth-rate, the lowest mortality under 
five years, the lowest proportion of deaths under one yoar 
per 1000 born, and the lowest proportion of fridh-bara of 
any district in Glasgow. Bridgegate and Wynds, on the 
other hand, has the largest proportion of inmates ‘per 
inhabited room, the largest proportion, save one, of one 
apartment houses, the highest death-rate over all; $e 
highest death-rate under five years, the lasgest propeetien 
of deaths under one year per 1000 born, sid: the bigeee 
percentage of Irish-born inhabiténts. Ast “fh gia 
Dr. Runeell states it to be 0 fact “shat h Setee WA 
has houses occupted'adoty. Shy EDR ROSS 
ee: reyes So ee 
Ces ie, oer ees aw Hoe 2 





a 2 od 
; ac tay” ee ooy 
Wed ae th 
at 


“ile: 


city), has 2 death-rate above the standard death- 

rate afthe city, an infantile death-rate advve the standard 

° @eathvate of the city, and especially that the 

ti of those diseases which are directly related to 

or deficiency of breathing-space—viz. 

dissasts of the lungs and infectious diseases—is in excess 
in those districts,” 

‘Dr. Russell also discusses such subjects as the per- 
céntage of uncertified deaths, and the insurance of hives 
in friendly societies, the relations of legitimacy and 

to certification and insurance, and their 
bearings on the social conditions of poor populations— 
subjécts of great interest to philanthropists and sanitary 
reformers, as indicating the instincts and habits of so 
large a mass of our poor populations The rest of Dr. 
Ruseell’s Report is of more purely local interest; but 
eneugh has been said to show that Glasgow, if it has 
been in want of sanitary reform, has not been behind- 
hand in what may be described as one of the greatest 
works of the age, and that philanthropy in this case has 
met with its due reward in the vast improvements effected 
in the social condition of the people. 








THE FRESH-WATER FISHES OF EUROPE 
The Fresh-Water Fishes of Europe. A History of their 

Genera, Specres, Structure, Habits, and Distribution 

By H. G. Seeley, F.R.S., &c. With 214 IHustrations. 

8vo, Pp. vi and 444. (London, Paris, New York, and 

Melbourne : Cassell and Co., 1886) ° 

WORK contaiming an onginal, exhaustive, and 

critical account of the fresh-water fishes of Europe, 
such as might bear the title heading thisnotice, would be an 
undertaking which would require on the part of the author 
a thorough acquaintance with ichthyology, considerable 
experience with the method of ichthyolog:cal research, an 
autoptical examination of many of the types preserved in 
the various European museums, and, finally, the forma- 
tion of a collection more complete than the combined 
senes of European fresh-water fishes in the museums of 
London, Pans, Vienna, Berlin, and St. Petersburg; in 
fact, an undertaking that would occupy the greater portion 
of a life-tume, and stand as a monument of which any 
naturalist might be proud. 

We have too high an opinion of Prof Seeley’s abilities 
to doubt for a moment that he might have produced a 
standard work of this nature, if he had chosen to devote 
the requisite time and labour to it. But what he has 
really accomplished is merely a compilation from the 
standard works mentioned in his preface, without the 
addition of any new facts or observations, and without 
amyattempt at such a critical treatment of the subject 
ae might be expected from an author acquainted with the 
Objects described. His book, in fact, might have been 
complied mn the author's own kbrary or in that of the 
British Museum without his looking at a single fish, The 
iuatrations are no less wanting in onginality ; with the 

of half-a-doxen anatomical figures familiar to 
avery iehthyologist, the remaining 208 are simply borrowed 
. ant, Rleckal and Kner, “ Stisswasserfische der dstreich- 
‘achat tape and consequently no fish peculiar to 
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bered, however, that at the date of their publication, 
(1858) the two Austrian ichthyelogists above named wert 

enabled to include in their fish-fauna a number of the,’ 
species of Northern Italy. We think that the source 

whence the illustrations were taken should have been 
stated in the preface. 

As regards the usefulness of the book, there cannog be 
any doubt that a handy book on the fresh-water fishes of. 
Europe was a great desideratum. A glance at the natural 
history columns of the Field, Land and Water, and other 
weekly papers shows the great number of travellers on 
the Continent who seek for information about fresh-water 
fishes which are strange to them, and to whom the, 
original works wherein they could find :t are either un- 
known or unintelligible. For this large class of the non- 
scientific public Prof. Seeley has supplied a real want and 
a useful book of reference, the utility of which would 
have been much greater could he have induced his 
publishers to go to the expense of figuring other fishes 
besides those found in Austria ; and we cordzally join him 
in the hope “that the fabric of the work will give a new 
interest to the fishes of our own country, and may influ- 
ence British peoples to a thrifty cultivation of the roving 
wealth which swims, little heeded, :n our forms of fresh- 
water fish hfe.” 
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OUR BOOK SHELF 


Papers tn Inorganic Chemistry, Part 1. Non-Metals. 
art II. Non-Metals and Metals. ot es E. R. 
Ells, F C.S. (London: Rivingtons, 1886.) 


THIs 1s a collection of examination questions arranged 
progressively, and 1s intended for use of science 
teachers and students. The idea is a good one, and we 
have no hesitation mn saying that the book will be 
appreciated by those for whose benefit it has been com- 
piled. Although we are far from ong mien Sag the present 
mania for examinations, we 3: with author that 
the conscientious answering of well-selected questions és 
of great advantage to the student. It not only tests his 
knowledge gained from text-books and from lectures, tnt 
it renders it more accurate and permanent 
The solution of chemical problems 1s generally 2 wéak 
point with beginners, and we are glad to see a fair pro- 
rtion of su problems in Mr, Ellis’s book. There are, 
owever, a few arithmetical questions which appear a 
little out of place in papers in inorganic chemistry, On 
p. 6, for instance, there is one on the tonnage of the a4 
Oregon, and others may be found on pp. 10, 12, 30, &. ' 
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Hired Gunpowder” (published in London, 1802, and recently 
réprinted, GAL bis other ecstye: America). 
-’ Gar Government official ; 


ts give 4 pressute uare 
dach ing from 15°4 to a8*1 tons Laps inch, he tities 
obtained in the 8x-ton gun. Rumford’s maximum was 277 tons, 


in the paper above named, the tearing test is 
ous as @ tical measure of the force exerted, use 
¢ tenacity of the metal was tested by Runtford, as it still is by 
others, in most cases, by a fracealty lied strain, which should 
cially ea toh thblecol gy 7 Pc aalittaaie bit aloes 
practical bursting possibilities of gunpowder upon met given 
thickness and tenacity, as usually measured, Rumford’s figures 
até directly applicable, though allowance must be made for the 
relief afforded by the movement of the shot in a gun. 

My specs was for a repetition of Rumford’s experiments by 
those who are responsible to the nation for these very serious 
matters, and for a reconsideration of the reliabihty of the method 
of testing by the ‘‘ Rodman” and ‘'Crusher” ga which 
have supplied such very different results from those of Rumford. 
My reasons for believing Rumford’s experiments to be more 
rellable than those of the Committee were stated as follows, and 
I still mamtain their cogency :— 

**(1} The resistance to be overcome, and by which the force 
was measured, viz. the gravitation of a known weight, was by 
far more definite and measurable than the degree of mdentation 
or compression of a cylinder of copper, which serves as the 
mheasure of force in the Rodman and Crusher gauges. 

**(2) In Rumford’s arrangement the force of the explosion was 
more directly applied to the resistance by which 1t was measured 
‘than in the official experiments, where the shock of the explo- 
gion was first communicated to a solid piston 1 inch tn length, 
and by this transferred to the copper cylinder of the Crusher 

cr the knife of the Rodman gauge. By this arrangement 

cee of the force 15 expended upon interne! work in the inter- 

‘vening piston, producing mechan cal vibration of its substance, 

and a returning wave of elastic compression, which would have 

toeasurable effect on the gauge Besides this, another por- 

Hon of the force compressing the piston must be converted from 
tiechanical motion into heat motion. 

“ Tf any reader supposes that J am hypercritical in making this 
dbjection, Jet him try the following experiment. Take a block 
of iron—a common : Ib weight, or example—place it on the 
hand, and the hand upon a table ; then strike the weight mate 
with a carpenter's hammer. It will be found that blows whi 
would fearfully mutilate the hand if directly applied to it, ma 
be struck upon the weight thus resting entirely aber the hand, 
aad will scarcely be felt, provided the blows are dealt suddenly 
smartly. mountebank’s exploit of breaking a great 
upon a man’s bare breast, the consmon method of reducing 
the dimensions of geological specimens by holding them in the 
hand and cracking with a hammer, and the experiment of shoot- 
deg a ballet through a swinging door without moving 1t on its 
are familiar ilustrations of this principle, which appears 
ve been overlooked in these official researches, 


He 


a) 


“ The complete absence of windage in Ramford’s arrangement, 
by exploding in a perfectly closed chamber, 1s a third advantage 
¥ therefore regard Rumford’s experiments as the best that have 


yet been made on this mteresting subject, although, as he himself 


admits, they are by no means free from error 
W. MATTigu WILLIAMS 





Photographs of Stellar Spectra 


Tux article upon this sy a wn NATURR, Vol xxxtv, p. 430, 
xequires a correction which has been posited out by Dr. Cope- 
The of the star DM + 37° 3821 was , 
him on ber 22, 1884, and found to contain bright 
; the observation was published in the Montély Notices for 

ber 1884, but was overlooked at the time when the article 


similar ne ted Dr. Hi is required 

poin out . Huggins, 

in the “ love tigati Stellar nd by the present 

pub in vol, xi. of the “' M of the American 

Aontemny of Arts aod Sciences.” On p, 208 the method of 

stellar spectra by means of a prism ‘before the 
of a telescope 
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The Lote American Barthquake and its Limite - 
IN your very flattering crstigue of my. “ Alphabetical 
logue of popes Earthquakes ” Ms cviawee says:—" The | 
tendency to alignment in volcanoes has often been. 3 
Prof. O'Reilly indicates a similar peculiarity in i 
adding that the lines along which they range a to 
reat circles. This inference or suspicion can be verified only 
2 detailed charting ” Judging from the facts B perynsestp up to 
the present relative to recent earthquakes of America and 
Europe, I think some such verification ha¥ been furnished 
them At the Exhibition of Sctentific Apparatus held at 
Kensington in 1877, I exhibited a globe mounted so as to allow 
of great circles being easily through points on the sur- 
face Several coast-line great circles were shown thereon, 
amongst them that of the southera boundary of the Tertiary 
formation in the United States. It was also marked on the 
sketch earthquake-map of Europe exhibited before the Section 
of Geology of the Bntuzsh As.ociation at ther Swansea mee 
of 1882, and on other maps, such as the earthquake ig Sg the 
British Islands; and yet ‘no leading fact went to prove that any 
partoulas significance should be attached to this great circle. 
e earthquakes of August 27 and 28 in the United States pare 
e 
+ Leen 


furnished, in my opinion, some proofs of this significance. 
following are the places t h which thrs great circle 
Victoria Fort, on coast of Gulf of Mexico ; Cairo (Ill.); az of 
Lake Ene, Lake Ontario, River St Lawrence (parallel to); New 
Brunswick coast of River St. Lawrence , Labrador, south coast ; 
York Point and Straits of Belle Isle ; Ireland, Shannon mouth ; 
Wales, south coast of, St Bride’s Bay; Mendip Halls; South- 
ampton, Dieppe, north of , Chalons, Basle, north-east coast 
of Zurich Lake, Coire; Trent, Venice, Dalmatian coast ; 
south-west coast of Isola Longa, Mount Olympus; Skyro 
Island, Synan coast, head of Akaba Gulf; Arabia, Mount 
Seiban, ady Maifa; Ca Guardafu; Pacific Ocean, 
Paumota Group, coast of Mexico, near Cape Corrtentes 5 
Zacatecas territory 

According to Mayor Powell’s telegram, the origin of the 
earthquake was along a line of post-Quaternary dislocations 
on the eastern flank of the Appalachian Chain, especially 
where it crosses North Carolina. The great circle just de- 
scribed passes more inland than that mentioned by Major 
Powell, and was taken, as regards position, from the geological 
map of the Unmted States, by C. H Hitchcock and W. P. 
Blake, 1873, but it 1s parallel to the Ine limiting the Tertiary 
formation which crosses North Carolina, and which is prubably 
also the seat of the post-Quaternary disturbance referred to. 
The great circle in question traverses the area of disturbance 
between Kennett (Ark ) and Buffalo (on Lake Erie), On the 
European side the followmg places he near tts direction. The 
Bristol coal-fields, where an explosion of fire-damp took place 
pede about the time of the earthquake, the cy et Channel, 
lat. N. 50° 10’ and long. W_ 1° 4’, where an ea quake shock 
1s reported to have occurred by H. Mohn in your issue of 
tember 23 (p. 496), the Age lying about fifty-five miles to the 
south of the t circle, where it passes at Southampton. 
Switzerland - Forel reports in your journal of the 16th ult. 
(p. 469) @ series of shocks in the western part of Switzerland 
Raving occurred in the first days of Septemb-r, and which he 
considers as the suzfe of the earthquake of August 27. In Eastern 
Eu an earthquake occurred on this same date, which tra- 
velled eastward ap asad to pages = ee ore i. 
Smyrna, w: ren somewhat to the north of t 
In Mexico an earthquake is reported as Basie occurtet at 
Tequisextlan on the 3rd ult, I can find no such plece, bat if 
be the same as Tepantitlan, about fifty miles east-north-east 
Guadalajara, it would be somewhat south of the 

i As all these places are not far rem 

irection of the great circle, and as there mast 
parallel lines of fissuring in the Appalachian Chaia, t 
a zone, there is in this way, i 
sone of seismic action exists, having the general 
great circle represented by the contin 

ot Bas Terres focseenoe ta ee ee ae A 

of the Mississippi aa marked on the gecleginal minp of. 
Meters, Hitchoock and. 
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ets ite dince there are some nds for thinking that | what I had in my mind, would occur, except in the offepring o 
wes sev dinsaa are generally Nees of faulting or iumits the same parent or pair; and I rejected the idea of a ally 
sit Soranetions. In the first re received, the extreme points | increasing infertility in favour of a total or nearly total ilits, 
waentioned to the west were Jacksonville and Chicago, both | arising in the one generation, because I did not see any causé 
on a line which represents the axis of the promont of | for the continuous increase from generation to generation of such 
Fores, as shown by the map. The great mass of the surface | sfertility, 
taken fies to the east of this Ime, so that this surface would be It did not occur to me that a partial infertility would, in a 
bounded by coast-line directions, at least partially. When fuller number of generations, produce the same result, as pointed ont 
information comes to hand, I trust to be able to show more | by Dr Romanes (NATURE, August 5, p. 316). Nor de I now 
perfect results m this respect. j. P. O'REILLY see clearly that it would ever lead to the total ihfertificy which 
exists between species which have not otherwise div: yery 
much, At present, however, I only wish to point out that the 
idea of gradually increasing infertility was in no way 
by me. EDMUND CATCHPOOL 
Fnends’ Institute, 13, Bishopsgate Street Without, 
London, E.C , October 9 


Algebraic Notation of Kinship 


Mr. F. GALTon has described two systems of kinship nota- 
tion: one in his work on ‘‘ Hereditary Gents,” pp 50-53 , the 
ether in a letter to NATURE, vol. xxv. p 435 =I propose to 
indieate here the outline of another system, which, though 
slightly more cumbrous in form than Mr. Galton’s, seems to me 
to some advantages of its own. ; 

foc denote t'e male members of a family by a capital 
letter, say F, females by a small letter, i Taking the person 
described as a starting-point, relatives in different generations 
may be denoted by zzdices attached to these letters For rela- 
tives in the same generation, the index 1s 0, for those in the 
first, cecond, &c , generation before him, the indices are 1, 2, 
&c,; for those in generations following him they are -1, ~2, &c. 
Thos, a brother would be denoted by the symbol F°%, a sis er 
by f*; the father by F) and mother by 71; a son by F7) and a 
daughter by 71, Again, the father’s father would be denoted 
by F F!, or more shoitly by F4, the fathe:’s mother by F'/', 
ason’s son by F~?, a daughter's son by /"' F"), the father’s 
brother by F! F° (or perhaps by F!*, if it be remembered that 
here ro stands for 1 + 0, and not for ten, which 18 too large a 
number to be often required) ; the mother’s brother by /'F°, 
the father’s sister’s son by F! f° F-}, and her daughter by 
Fi/o fr! , andsoon The advantages of the system are: (1) 
that it 1s readily used and interpreted, (2) that the generation 
of any relation with respect to the person described may be 
found at once by adding the indices of his kinship symbol. For 
example, in the last two instances given, the sum of the indices 
1s 0, showing that in both cases the generation is the same as 
that of the person described 

























American Vines 


In reading Prof. Carruthers’ very interesting address to the 
Biological Section of the British Association, I observe that he 
says, when speaking of the vine discovered by Dr. Schweinfurth 
at Abd-el-Qurna: ** The leaves which have been obtained entir 
exactly agree in form with those cultivated at the present day 
but the under-surface 1s clothed with white hairs, a pecaliarit, 
which Dr Schweinfurth has not observed in any Egyptian vines 
of our time.” W1ll you allow me to remark that this is a cha- 
racter of several of our American vines? Both the Northern 
Fox and the Summer Grape (V. Labrusca and V. estrvaits) are 
conspicuously downy on the lower surface of the leaves~-so mac 
so that they a white. 

This fact adds another to the lst of points in which the ol 
flora of the eastern hemisphere resembles that now existing or 
the western side of the Atlantic. But the resemblance in this 
case 1s of much more recent date than those with which we are 
so familar from the researches of Prof. Heer among the Qenin 
gen beds of Switzerland. 

In connection with the facts above mentioned, it would be o 
interest to ascertain 1f an opportunity should ever occur whethe. 
the other noteworthy differences between the Ameritan vine 
generally and the European vine, namely, the musky or fox, 
flavour and the soft and pulpy, not firm and fleshy, berry wen 














The simpler relationships are shown tn the following table :— | accompaniments of the downy leaf This may never be ble, 
2 Fist pri fp but at would serve to show which of the two was the stem 
Grand father=:Grandmother Grandfather=Graddmother from which the other has diverged E. W. CLayPons 
ae es _ eee. Rees Akron, O., U.S., Septem”er 30 
rl Fo niyo Bh hs fi Iso fi Ne 
ale Aunt Father i tampoael 7 . sie _ Aunt ‘“Scopelus mulleri” 
{ | \ A FEw weeks since I received a letter from Mr. Southwell, 
¥o a® of Norwich, wherein he informed me that Capt. Gra 
Brother PRRson ee baal him a very interesting fish, which he kindly Pade og 
eee  iaaiecees a Cheltenham. He captured it on August f, 1886, un lat. 73° 82’ 
Fo f-1 F0f-1 F-1 f fori sop +, and ae 14° 28 Ws Capt. Gray remarked :—** It wag at 
Nephew Niece Sen Daughter Nephew Niece the surface , I noticed it while away in a boat as I leant over the 
; bow and watched the water as it passed. It was coveted. with 
Fu Filpa P vipa fa bright golden scales when I first found it, but they are oaarly,all 
Grand- Grand- Grand- Giand- rubbed off It was alive when I picked it up, and the tterpera- 
son daughter son daughter ture of the water was 35° F., and that of the air 35° ales.’ 


The specimen is in comparatively a good siate of preserva- 
tion, the tail, however, ‘as bead woken: reduemg its tétal 
tength to 2 inches ; from the snout to the bage of the caudal &n, 

B 


D. 14, P. 12, V.8, A. 16, C. 19) Ende 36, 


Lf desired, suffixes to the letters might be added to denate the 
es 1n his family of any person noted 1n the kinship symbol. 
‘eymbol F) 4,~? would, for example, denote a son’s daughter, 

the son being the third member of hus family, and hos daughter 


the fifth, CHARLES DAVISON 
- Birmingham, Septe:nber 30 


aed Physiological Selection 
A$ Dr. Romanes has had his attention drawn to my letter 
adage ay vol, xxxi. p. 4), he may be interested in knowing just 
fax his theory of physiological selection was anticipated hy 
wet lee in my one 
a, was that a spontaneous variation might occur in th 
segual clements of the ofispring of one seek gk pair which 
itd leave thent fortite ach other, while them 
et. we quite infertile with the rest of the species, so'that the 
wr gh gre en ge 
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Its proportions are normal, agrecing with Coilett’s description, 
edie go/ tr Nanri fin commencing exactly midway etwas 
the end of the snout and the base of the caudal Gh. As aoe 

examples appear to be very ¥ propose 





rerhark statin 
5 kbp which have been ia dispate ihe or tiene, 
thus spaniel eye the edge of the abdomen, the 5, 





the exige of the naam’ 

‘The Sgure i the magnificent work of the ‘‘ Fishery Industries 
of the plate 202, agrees with this specimen in 
the the body and length of the fin-rays ; but, sup- 

speci the same, differs from 1t matenally in 
Pgh ical The position of the dorsal fin is shown too 
far 3 2 not identical, as the lateral line 
in Capt. Gray’s specimen stands upon a narrow bat vertically 
elongated row of smooth scales, having three rows of smaller 
ones above it, and four below it; also the eye-hke spots are 
not pene placed, and the pectoral fin 1s narrower, with its 
rays more FRANcis Day 


Cheltenham, October I 
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The Sense of Smell 


Wirn reference to Mr. Mitchell’s inquiries (NATURE, Sep- 
tember 30, p. $21), there is a pecuhanty about musk which I 
have never found anybody to be previously aware of, namely, it 
is impossible to smell it sasce, taking two good ‘ sniffs ” con- 
secutively at a plant, :¢. after a single exspiration, on the 
second inspiration there 1s no odour of musk whatever 

Grorce HENSLOW 


Humming in the Air caused by Insects 


Your correspondent who wntes on the above subject in this 
week's number of NaTuRE (p. 547) remarks that ‘‘It is singular 
that no explanation has been offered by any one for such a 
common phenomenon ” May I be allowed to refer him to my 
‘4 Observations 1n Natural History” (published in 1846), p 226, 
where I have given a statement of my own on the subject, 
— reference to Humboldt’s ‘‘ Personal Narrative,” 1n 
which he makes some remarks on this humming, as heard in the 
tropical regions, where the phenomena 1s naturally so much 
more striking, and on a wider scale 

There can be no doubt the explanation of the phenomenon 


given by correspondent 1s the correct one 
Bath, dctober 9 LEONARD BLOMEFIELD 





THE HONG KONG OBSERVATORY 


D® W. DOBERCK, Government Astronomer at the 

above Observatory, has recently published an 
official report on the astronomical instruments under his 
€ €, and on the tme service of Hong Kong in 1885, 
the determination of Jocal time being the chief purpose of 
the astronomical branch of the institution. 

The Report states that the Observatory possesses a 
transit instrument, by Messrs. Troughton and Simms, of 
; inches aperture and 3 feet focal length. Setting in 

ion 18 effected by means of two small circles fixed 
on the telescope near the eye-end, and read by levels. 
The axis is perforated for side lamps. The pivots, which 
are made of chilled bell-metal, show no perceptible differ- 
ence between their diameters, but minute irregularities 
appear to exist, though too small to allow their exact 
amount to be determined by means of theaxs level This 
level is used in determining the inclination of the axis, 
and another wmilar level is provided for use with the 
zeaith micrometer in the observation of differences of 
senith distances on ether side of the zenith. 

The eyepiece was originally furnished with one movable 
and seven fixed vertical wires, but the latter after a 
litthe while began to get entan with the fixed wires, 
and finally broke. toner it had been found very use- 
fyl in the determination of the instrumental constants, it 
was not thought well to replace it for fear lest the per- 
saanent wires might become disturbed or broken by it. 
Transits were at observed over all the seven wires, 
but. in 1886 only the five middle wires have been used. 


are also two horizontal wires about a minute of arc 
and the object the transit of which is to be observed, 
midway between ‘Fhe eyepiece and 


A pen. them wire 
system cats be revolved through a quarter of a revolution, 
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so that the vertical wires and oan. be 
used for determining the differences of zenith disemes 
for latitude ; but as the instrument ia in constant ise a¢ 
a transit, this ent has never beén 


arrangem wee 
there being the Jess necessity for employing ‘ag ot 
Paimer had accurately determined the latitude of the’ Ob- 
servatory in 1882. 

The telescope rests upon a cast-iron stand jwith revers- 
Ing apparatus; no change in the meclination has ever 
been perceived to be caused by the reversion. Thestand 
rests on a slab of Portland stone on the top of a brick 
pier sunk 5 feet in the ground, where it is surrounded by 
a brick cylinder to protect it from surface oscillations, 

In 1884 505 transits were observed ; in 1885, 313; the 
inclination of the axis was observed 150 times in the 
former and 117 1n the latter year. A meridian mark, 
which is viewed through an object-glass of about 66 feet 
focal length is placed about 70 feet to the north of the 
transit instrument ; another meridian mark is 11,354 feet 
to the south across the harbour. 

The standard sidereal and mean time clocks were 
supphed by Messrs, E. Dent and Co. The former has a 
cast-iron back which 1s firmly screwed to iron bolts 
cemented in the pier placed in the clock-room. The 
pendulum has the zinc and steel compensations original 
designed for the transit of Venus expeditions, The cl 
was also supplied with a galvanic contact apparatus 
omitting one second each minute, for working a sympa- 
thetic dial in the transit-room, but as the contact;apparatus 
was found to interfere withthe going of the standard- 
clock, 1ts use was discontinued early in 1885, and the 
observations have since been made with a chrono- 
pee which 1s subsequently compared with the standard- 

ock. 

The mean daily rates during ten-day periods of the 
standard clock are given in a table, and from the rates 
between January 1 and June 9 the following formula for 
the rate at ¢ degrees Fahrenheit 1s deduced — 


y wm + 15.°247 — 05.'033 (¢ ~ 70°). 


The clock stopped twice during the year, viz. on June 12 
and August 23, each time dumng a thunderstorm. A 
difficulty was experienced in the attempt to determine 
se tely the barometric coefficient, since the mean 
height of the barometer in Hong Kong falls regularly as 
the mean temperature mses, but it appeared to be 
insensible. 

It should be noted, however, that the mean rates which 
Dn Doberck publishes here suggest that the formula 
given above 1s only correct within certain limits, The 
clock would appear to be compensated for 80° or 85°; at 
least there seems to be no regular variation in its rate 
about these temperatures, the decline in the rate which 
accompanies the rise of temperature up to 80° showing 2 


check or even a slight reversal about that point. Prob- 
ably, however, the mean daily rates cannot be trusted to 
the degree of refinement to which they are here : 


The number of transits observed is decidedly and 
the errors et the i iapeepsaien He do ai eer to ise 
been v requently or regularly determined during ‘ 
No faforfoation is piven as to the degree of accordance 

of the daily rates actually observed. ; 
The a time clock is similar _ eteprabers or py 

clock, and appears to g¢ as we t 3s 
galvanic contact springs, which are ripep hour et 
MeABS mn 


th ct second, and send a current through 
commutator worked by one Léclanché cell, by 
which the current that drops the time ball st 1 prt. te 





setting the clack right before’ is dropped, 4 noe 
strong enough) «¢ it tees nepely a0 Jost anus Dall te" 
correct sn srear sf a Setonal. . Theta seat be Bice) 
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not fit to drop the ball, the blow of 
to discharge the bolt, so that the 
so to be struck at the instant the current 
lightning 
r 20, the 
waa drop by hand. Since November 22 a new 
lock has been fitted, which gives satisfaction ao 
The time-ball tower is erected on Tsim-sha-tsui Point, 
y facing the shipping. It stands in front of the 
new police-station beside the mast for hoisting meteoro- 
al signats, at the foot of which the typhoon gun, 
pointed towards the city opposite, is placed In the 
police boat-basin, at a short distance north-west of the 
tower, the small observatory 1s built. The time-ball 
tower is about half a mule distant from the observatory, 
with waich it is connected by wire. The base of the 
tower is about 40 feet above sea-level, and the top of the 
bali-mast about 84 feet. On the ground-floor is a massive 
anite pier, which supports the entire apparatus. Dr. 
Hoberck describes at considerable length the arrange- 
ments for dropping the ball, for breaking its fall, and for 
ascertaining that the fall has taken place at the Bropes 
instant, but they do not call for special remark. The 
accuracy of the time-ball signal at 1 o'clock depends, he 
says, practically upon the error of the standard clock 
being accurately determined If the weather has per- 
mitted trai sit observations to be made the previous 
evening, the error of course will be pretty closely known ; 
otherwise the regularity of the rate of the standard clock 
must be trusted to A table of the errors of the time-ball 
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in 1885 is given, showing that the mean probable error of 


the signal for each month is about o 2s. 

The time service is at present confined to the dropping 
of this ball, but there would be, Dr. Doberck points out, 
no difficulty in dropping any number of time-balls along 
the coast or distributing hourly time-signals to the prin- 
cipal public buildings, &c. 

The observatory possesses three chronometers, the 
rates of which are here given. Of the three, two keep 
mean-time, and one keeps sidereal time, but one of the 
former 1s useful only as a hack watch. 

The equatorial of the observatory 1s the Lee equatorial, 
described by Admiral Smyth in the “Speculum Hart- 
wellianum ” and the “Celestial Cycle.” The great length 
of the polar axis renders the instrument unsteady and 
sensitive to every motion of the observer. A Maclean 
star spectroscope has been fitted to it. The object-glass 

to be still in good condition. 
he meteor shower (the Andromedes) of November 27 
was observed, and it was estimated that about 2000 
meteors an hour were visible, most being small, none 
being brighter than the first magnitude, and only a few 
so bright. The radiant was determined to be at R.A. 27°, 
Decl. 40° N., but :t was at least 3° in diameter. 





THE RAINFALL OF THE CAPE COLONY 


C)BSERVATIONS of rainfall were begun in the 
olony about forty-five years ago, but until 1876 no 
system of registration was in force ; and, except 

m the case of the Royal Observatory and a few other 
: no continuous records were available. In 1876, 
however, Mr. John G. Gamble, M.A., M.Inst.C.E., the 
Hydraulic Engineer to the Colony, induced the Govern- 
ment to grant a sum of 100/ for the purpose of establish- 
ing rain-gauges throughout the country. This grant has 
h continued he since then, with the result that, 
Mirouck the sum is quite inadequate for the speedy 
the number required, there are now 350 
cpa monthly be peal gre obtained. A 






mission at Cape Town. All the services rendered bythe 
observers are gratuitous. The-monthly returns are tabu- 
lated and printed together with other meteorologs 
observations in a report by the Meteorological 
mission, which 1s presented annually to the Colonia 
Legislature. 

t the end of 1883 there were 75 stations at which 
records had been kept for at least five years. ap- 
pendix showing the average rainfall for each month of 
the year at these stations was published by the Metegre- 
logical Commission in their 1883 report, and in their 
report of the following year some diagrams plotted from 
these averages were included, which show more strik- 
ingly than figures the fluctuation of the rainfall from 
month to month. 

That the observations begun ten years ago are be- 
ginning to bear good fruit is evident from the series of 
rainfall maps exhibited in the Court devoted to the Ca 
of Good Hope at the Colonial and Indian Exhibiti 
There are sixteen maps altogether, fourteen of which 
have been compiled by Mr. Gamble and two by Mr. W. 
B. Tripp, F R.Met.Soc One of those by Mr. Gamble 
shows the position of the gauges and the districts into 
which the colony has been divided for the purpose of 
rainfall registration ; the others represent, by means of 
different colours, the general distribution of rainfall for 
each month of the year and for the whole year. The 
contours on the maps for the various months show 
differences of 1 inch in the rainfall, starting from a 
contour indicating the area where the fall is less than 
o5inch The contours on the map for the year indicate 
differences of 12 inches, beginning at 6 inches, and going’ 
up to 541nches. The number of inches of rainfall at the 
various places is marked in figures 

Mr. Tripp’s maps are intended to show the relation 
between the physical configuration of the country and its 
rainfall—one map representing contour-levels every 1000 
feet up to 4000 feet, and the other representing the mean 
annual rainfall. 

A casual examination of the various maps is sufficient 
to show that the conditions which determine the rainfall 
are not the same for the whole of South Africa. ; 
in the south-west district of the Western Province 
chief portion of the rain falls in the winter months, white 
in the Eastern Province, and 1n Natal and the Orange 
Free State, the greater portion falls in the summer, from 
October to March. On the southern seaboard of the 
Cape Colony the rainfall is irregularly distributed through- 
out the year, the greatest monthly fall at any place vary- 
ing from one-ninth to one-eighth of the total 

A glance at Mr. Gamble’s map showing the distribu- 
tion in the year, shows that the north west part of the 
colony is almost rainiess. With the exception of the 
tract occupied by the Namaqualand Mountains, the 
average yearly fall m this desert 1s less than 6 inches ;' ar 
Pella, a village on the Orange River, the rainfall for thr 
year is 2$ inches, one-fifth of which falls in May, Sone 
of the months at this place are rainless. Throughout | 
oreaer part of the colony the yearly rainfall varies: 

to 18 inches, the smaller falls being istic of the 

he Kareao,” 


regions in the interior, generally known as “ 
from 2000 to 4000 feet above sea-level, and of gh array 
nature; while the greater falls are found nearer a 
and in the mountainous parts. In the south-west-di 
excluding the Cape Peninsula, and on the narrow 
sie on the Paigion c 
ort beth, 

inchea, except in the p Bier of 
where it exe inches. 
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with somewhat higher records from the Amatola forest 

There are doubtless many places in this great 
tract, notably in the Drackensberg, where the all 
exceeds that shown on the maps, but there are no records 
to admit of the area being mapped. 

_ With regard to the causes which determine the varia- 
tion in the rainfall, Mr. Gamble has pointed out that this 
is due chiefly to the sea-currents and the prevailing winds. 
“ Natal and the Eastern Province (of he Cape Colony) 

their rains chiefly in summer, when the south-east 
trade wind blows,” while “the western portion of the 
Western Province gets its rain mainly in winter with the 
north-west wind” (Zrans Philos. Society of South 
Africa). From whatever direction the rain may come, it 
om penetrates beyond the mountain-range which runs 
Hel to the coast. This barrier, as shown by Mr. 
’s contour map, separates the elevated central 
eriens from the tract of lower country on the coast. 
uring some of the summer months it would appear as 
f the south-east clouds were carried over parts of this 
barrier, but generally all the rainfall in the midiand dis- 
tricts of the colony comes from thunder-showers of a very 
local character, heavy rain falling on one farm, while it 1s 
dry all round. It might be asked why, if the western 
portion of the Western Province gets its rain with a 
north-west wind, should the midlands not get thetr 
supply from the same source. To this Mr. Gamble 
teh “We may note that the anti-trade of the 
estern Province comes apparently from a portion of 
the equatorial regions that 1s occupied by sea, while the 
north-west winds that blow in the Eastern Province, if 
they really keep therr theoretical curvilinear path and are 
not interfered with by the height and temperature of the 
d, come from a portion of the equator where there 

is land and consequently small evaporation ” 

As might be expected, the areas occupied by given 
rainfalls alter in position and size from month to month, 
but these fluctuations cannot well be described without 
the aid of maps. It may be noted, however, that in May, 
which marks the beginning of the wet season at Cape 
Town, the area over which the rainfall varies from 0°5 to 
1°5 ch occupies nearly the whole of the colony. The 
maps for October to March are extremely interesting, as 
marking the ual advance of the rains which come 
from the south-east. Concerning droughts and floods, 
Mr. Gamble has made the pregnant remark :—“ It 1s fre- 
Foi said that m such and such a year there was a 

ught in the colony ; m another year, heavy floods in 
the colony. This way of speaking 1s incorrect, for, 1n 
consequence of the very distinct climates of the east and 
and west respectively, it 1s very rare that a drought occurs 
all over South Africa at the same time ” 

As the future prosperity of South Africa depends on 
irrigation, it 18 almost needless to point out the import- 
ance of the work done by Mr. Gamble. Considering the 
small outlay which has been incurred, the results are 
remarkable. Whether the work will in future be carried 
on in the same scientific spirit as 1t has been hitherto is 
somewhat doubtful in view of the backward tendency at 
present in course of development in the colony. 

THOMAS STEWART 








FERDINAND STOLICZKA 


[% an interesting memoir, published by order of the 

Government of India, Mr. V. Bail gives a sketch of 
the life and work of Dr. F. Stohczka, for many years 
Palseontologist to the Geological Survey of India. This 
merbvir appears m conriection with the publication of the 
gstientific results of the second Yarkand mission, of which 
Stolicrka was Naturalist, and dunng the return journey 
of whith he met his untimely end. 


“dbanlned ‘hs early edvesion at P 


NATURE 


8 . 
aerate 





ol aa 
(Oct. 14. 18S 
roceeded to Vienna, where he took the degree of « 

octor of Philosophy. To Prof. Siess he was indebted: 
for his first regular training in geology, and he receiwed: 
the kandliest help in paleontology from Dr. Hornes, who 
was for some years Director of the Austrian 
Mineralogical Cabinet, and was well known by his re- 
searches on the Mollusca of the Vienna Tertiary. He died: 
in the prime of life, but not before he had seen the firstiraits 
of Stoliczka’s labours on the Cretaceous fosasls of India. 
Stoliczka’s first contribution to science was made (1849) to 
the Vienna Academy of Science as a memoir on some 
fresh-water Mollusca from the Cretaceous formation of 
the North-Eastern Alps, and in 1861 he became one of 
the staff of the Austrian Geological Survey, of which Dr. 
Ha:dinger was then the chief. Here he had the fullest 
opportunities of working at his favourite pursuit, and well 
does he seem to have availed himself of them. There 
was a conscientious accuracy as well as an extensive 
knowledge of his subject displayed in Stoliczka’s wntings 
of this period that early marked him out for a brilhant 
career. 

In the year 1862 he received the appointment of 
Assistant to the Geological Survey of India, and was 
present with Dr. Oldham, the Superintendent of the 
Survey, at the meeting of the Bmtish Association at 
Cambridge over which Prof Huxley presided. There 
are many who may still remember his stent figure, 
and dark hair brushed back 1n after days he became 
rather stout At that time he knew but a few words of 
English, but very shortly afterwards we find him not only 
speaking and understanding English well, but actually 
wniting notes in his journal in English. 

On his arrival at Calcutta he at once commenced to 
work on the Cretaceous fossils of Southern India, and 
the splendid series of memoirs on these forms, of which 
Part 1 appeared in 1863, was not completed until ten 
ears afterwards. These memoirs, in which as to the 

elemnites and Nautilus he was assisted by Mr. Blan- 
ford, form a work of over 1400 pages, illustrated by 176 
plates, a record in ttself of a laborious hfe The work of 
arranging and describing the fossils collected by others 
was, however, only a small portion of the work performed 
by Stoliczka He threw himself with ardour into every- 
thing that pertained to the natural history of his adopted 
country, and there was scarcely a division of the animal 
kingdom that he had not a tolerable acquaintance with, 
and to the published records of which he did not add 
something—Mammaha, birds, reptiles, mollus«s, Polyzoa, 
arachnids, Crustacea. 

From time to time his work took him from the Museum 
workshops, and he visited now the North-Western 
Himalayas, and again the Andaman Islands, and portions 
of Burmah. In all and every place he visited he found 
something new and interesting, and by the numerous 

pers which he published as the result of his travels, one 
might almost follow him 1n his journeyin 

n 1873 it had been arranged that Stoliczka should go 
to Europe to take charge in part of the splendid collec. 
tion of minerals and fossils sent to the Great Exhibition 
of Vienna from the Geological Survey of India, but be 
was tempted to go instead as one of the mission from the 
Government of India to the King of Yarkand and Kash- 
eft Calcutta on.a journey front 


gar. On May 17 he! 

which he never return Yarkand was reached on 
November 8 Early in October, and shortly before cross. 
ing the Sanju Pass (16,g00 feet high), Stolicakea bad 
been seriously ill ream _apperenity a slight attack: 

spinal meningitis, from , however, he rallied, 

he seems to have enjoyed the three gonantt: si 


Yarkand. On December 
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taked of the King, and the return journey to India 
Retumiing by Yarkand, the Kara-korum 
Pass was ascended on June 16, and Stohezka seems 
‘te hawe suffered from the great height. On the 17th the 
Taat record a in his journal. On the 18th the first 
a new attack of spinal meningitis showed 
ves, and, despite all the care of his devoted 
friends, he breathed his last on the afternoon of the 19t 
some eleven marches from Leh, where he was bur 
beueath a willow-tree. The Government of India placed 
a suitable inscription over his grave, and other evidences 
of the esteem and rd tn which his memory 1s held 
will be found in the Maseuins of Calcutta and Vienna. 
And now another, and this not the least, will be found 
in this too brief, but sympathetic, record of his life 
and labours, written by one who knew him well, and who 
was able to appreciate not only the scientific labours of 
his friend, but his honesty and loyalty. A detailed list of 
all the scientific papers and published letters of Stoliczka 
between 1859 and 1874 1s appended to this memorr. 
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THE JRON AND STEEL INSTITUTE 


THE summer meeting of this Institute was held on 
the 6th to the 8th inst., in London, under the presi- 
dency of Dr John Percy, F.R.S. la his introductory 
remarks, the President made special reference to some of 
the papers about to be read. He was very pleased to 
see that the employment of chromium in the manufacture 
of steel was receiving attention. As far back as 1821 
Bertheir, in the Annales des Mines, had shown that iron 
with 1 to I°§ per cent of chromium forged well, whilst it 
took a keen edge when ground, and had a very high 
tenacity—Dr Percy exhibited a portion of a broken 
ploughshare of American manufacture, which was formed 
of three metals, and seemed to be produced by casting 
steel on both sides of malleable iron. He drew attention 
-O mitts metal, but refrained from offering any opinion 
on the subject, referring simply to the statements put for- 
ward that by the use of aluminium in its composition the 
melting-point was lowered, whilst, as the product was 
more liqutd, it ran better, and sound castings were more 
sasily produced In speaking of Indian metallurgy, refer- 
snce was made to the iron column at Delhi, the largest 
nece of forged iron in the world. The President next 
drew attention to the development of iron and steel- 
making in the United States, showing its rapid progress, 
how enormously the capacity for production, both m 
that country and here, was in excess of the demand, as 
"egarded_ blast-furnaces, Bessemer converters, and open- 
earth furnaces. The address concluded with some 
‘emarks on diminished cost of production; to what a 
degree this has been carried, and the influence it has had 
om the labour market may be inferred from the circum- 
stance that nowadays a single lace-making machine does 
he work formerly done by 2000 women, that wood-plan- 
ing, which used to cost 125. per square foot, 1s now done 
ot ad, or 34, that the manufacture of gold chains has 
wen reduced from 30s. to 35. 6¢, and that a gross of steel 
Jens aay now be procured for 4¢, which used to cost 7/ 
ix Sienry Bessemer proposed a vote of thanks to Dr. 
prey Ag his address, which was seconded by Mr. Adam- 
President-Elect. 


: firat paper read was that of Sir Frederick Abel, 
“RBs and ornel Maitland,* Superintendent of the 
teyal Gua Factories, Woolwich, on the erosion of gun- 
matvela by powder-products. This, in the author's opinion 
~ due to a softening, if not fusing, effect exerted upon 
he-aurfaces of the metal by the high heat of the explosion, 
ae of this or fusing effect by the 
sulphur at the high temperature 

hanical action of the rush of g 
the softened or Tweed 
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muzzie-loading scoring is due to the rush of powder-pro- 
ducts over the top of the projectile through the clearance 
or windage, which has to be allowed for facility of 
ramming home the shot i the bore in a coma § 
loader ; breach-loading scoring is proeuee by the 

of the powder products behind a shot, acting as a gas- 
tight plug, during and immediately after its passage 
through the gun. Evidently erosion will increase with 
the amount of the powder products, with the pressure in 
the bore, and with the duration of the time of action, and 
it 18 important to ascertain what material best resists 
erosion by powder products, or what treatment of the 
material is best calculated to increase its power of resist« 
ance to erosion. With this object in view experiments 
were made on thirteen nfled barrels, of different steels, 
of 2} inch bore, firing 100 rounds each with 10} Ib. 
charges of pebble powder and 6 lb shot, fitted with 
service driving rings; these barrels were screwed into 
the mouth of the chamber of a 22 cwt. breech-loader. 
Gutta-percha impressions were taken after each batch of 
twenty-five rounds During the preparation of the barrels 
specimens were cut in prolongation of the bores and 
tested mechanically, and the proportions of 

silicon, and manganese were determined in es 
the metal. The average pressure of the gas was 13 tons 


to the square inch. The results of the experiments are _ 


given in a table, but neither the chemical analysis of the 
metals nor the testing machine gave any assistance in 
accounting for the position of the barrels in the mean 
order of merit in which they were placed by five skilled 
and independent observers. Thus the worst and the 
worst but one were respectively the highest and nearly 
the lowest in carbon, the first, fifth, and tenth were very 
closely alhed both in analysis and as tested by the 
machine, and it became evident that some agency, 
hitherto unsought for, dominated the results. Separate 
and independent investigations were made by the writers 
of the paper, the one instituting a chemical and the other 
a mechanical examination of the metals. .A chromic 
solution capable of exerting a very slow solvent action 
upon the metals brought their structure into rehef, and 
the extent of erosion was found to be more or less refer- 
able to the less or greater amount of mechanical treat- 
ment the metal had received, and to the consequent 
extent to which uniform fibrous structure had ye Pe 
loped. Experiments made on the metal as cast, aud 
forged to twice to four times, and to eight times its 

roved that the more steel was forged or worked the Jess 
it suffered from the eroding effect of powder gas. This 
was found to be the case both as regarded harél and soft 
metal, Several members took part in the discussi 
notably Mr. Adamson, Sir Fredericx Bramwell, Sir Henry 
Bessemer, and Mr. Frederick Siemens. 

The next paper, which was taken as read, was an 
elaborate report of 137 pages in length by Messrs. P, G 
Gilchrist and E_ Riley, “On the Iron-making Resources 
of the British Colonies and India, as illustrated at the 
Colonial and Indian Exhibition.” It would appear’ the 
reporters are of opinion that, so far as the exhibits are 
concerned, the iron and coal producing power of fhe 
Empire is rather undershown, as with a proper ice 
tion of the materials at the disposal of our colonies and 
India, they should at all events be able to supply their 
own requirements. Ka 

The next papers read were: “On some Early Forms 
of Bessemer Converters,” by Sir H Bessemer, F 
and “On Mod:fications of mer Converters for Sx 

of these conteinn 
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ingots at all, and that they had .to introduce small plant 
aelf- on. From the statement of opinion it 
was evident that there was necessity for the original 
converters and the smaller modified forms. 
Mr. Frederick Siemens’s. paper on combustion with 
jal reference to practi uirements draws atten- 
ten ta the means option to insure perfect 
somvbustion. The gases must be supplied in the exact 
chemical proportion in which they are required f 
rastion; they must be brought together in a 
that the different molecules whieh bas to 
into combination may readily do so, whilst-gvery 
must be ayoided which interferes with the : 
gzses while combustion 1s proceeding. 
author enters in detail on the way in whitd 


¥ 


for 






gy ~ 


Th 





uureet, though theoretically perfect, . 

carried out in fctnaces: as the 

: being almost non-luminous'd 

tarbon not being hberated during combus 

iating power, and must 1n conse 

irect contact only. As # 
mixed before combustion, it; 
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which does not allow of combination properly 
The third means necessary 1s the one to 
the author has frequently drawn 1al attention, 
mcause neither the employment of gases in proper 
on, nor their proper mixturs is sufficient to insure 
combustion tf the disturbing influences of surfaces 
4 allowed to interfere ta prevent combustion, or to dis- 
ciate pariicles of gas combined. In the author's 
‘jew the dissociation caused by hot surfaces is of various 
inds, and takes place at different temperatures, At a 
romparatively low temperature, dissociation of hydro- 
tarbons takes the carbon being liberated in the 
wold form as 
: oxide 


soot. At a moderately high temperature 
gwen into solid pigeon and igh 

; ata higher temperature the ucts 
begin to Sesociies wear Ail a up into 
, and lastly, at a still higher tem- 
erature, depending upon the kind of surface with which 
ee of combustion come into contact, carbonic 
id splits up into solid carbon and oxygen. From this 


to 
that dissociation has the effect of setting 
to its mfuence the formation of smoke 


see pracenee’ to show that smoke within 
furnace chamber is caused by flame in the first instance 


dissociated which prevents 
g them. Tho sicher ieraed 
od de Bogie Gieclace, by use of which 
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hot, due as tb ite ing fed. with 
working developnient of flame that 
out of contact with any surfaces. The gis stove 

considerable interest to the aay 


the various processes of manufacture 
of securing a good weld ; er according to 
now overcome by a process of Messrs. Joubert and 
of Lyons, which combines chilled casting and 
taneous removal from the moulds. In the second 
the writer refers to the advantage of silicon in productos 
homogeneous steel and pig iron castings and 
foundry pig; he also attention to the 
duction of ferrosilicon in French foundry practice 
The author's views were in eral supported by 
the members in discussion. F. W. Harberd’s 
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the Basic Open-hearth Process,” gave evidence 
soft steel of the very finest quality could be prod 
‘fom inferior material by this process, whilst the conditions 
‘working in the Siemens furnace are peculiarly favour- 
able to its production. Surgeon-Major Hendley © Pane, 
.* Oushe Process employed in Casting Brass a af 
" * was contributed Mr. C. Purdon 

; samples. The on 
rustiem, and on “ American 
F. W. Gordon, Phila 


i 

Steel,” by Mr. 

est Furnace Practice,” by Mr. 
hia, were pat off to the next meeting. 
4 





ae NOTES 


ar: mat ae a an ae 
a3 ‘eam that Baron von Muller retires from the 
: @& the Melbourne Botanic Gardens in June next. 


a Meath is announced of M. Dubosc, a Paris optician, 
assisted M. Léon Foucault in all his constructions, and 
especially in the organisation of his automatic electric lamp, 

Tre Laboratoire d’Electricité created with the surplus of the 
Electrical Exhibition of 1881, held in the Palais de i'Industrie, 
will be erected on the site of the old Collige Rollin, on 
ground granted by the City of Paris. It will be open to elec- 
tricians of every nation, and governed by the Intermational 
Society of Electricians. 


AN ordinary General Meeting of the Institution of Mechanical 
Engineers will be held in the Yorkshire College, Leeds, on 
Monday, October 18, by invitation of the College anthoritien, in 
celebration of the openiag of the Engineering De of the 
College. The following papers will be read and discussed, aa 
far as time permits :—~‘‘ On Triple-Expansion Marine Engiped,” 
by-the late Mr, Robert Wyllie, of Hi 7 Notes on the 
Pumping Engines at the Lincoln Water-Works,” by Mr. Henry 
Teague, of Linco; “Description of » Portable Hydraniic 
Drilling Machine,” by M. Marc Berrier-Fontaine, of Toulon. 


THz Commission of the French Budget having withons, 
reduction all the proposals ef the, Government for the Algerian: 
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a ahend no conditions beyond those necessary for carrying 

‘septt tee mini purpose of the textator. The value of the gift is 
;-Mgtinebed at thirty millions of francs, or nearly @ million and « 
,sairecter sterling, and the income for maintaining it at 20,000/. 
‘(per spnain, 


Somx time since, Herr Paul von Ritter, of Basle, gave the sam 
«of 300,000 marks for the fartherance of scientific inquiry on the 
basis of the Darwinian theory. It has now been decided to 
employ half the interest in the maintenance of « “Ritter Pro- 
\' Sesmcrthip of Philogeny.” The chair is to be filled by Dr. Araold 
Lang, formerly scholar and assistant of Prof. Haeckel at Jena. Dr. 
Lang has for several years taken pert in the work of the 
_ Zoological Station at Naples. The other half of the interest will 
"be expended in grants for scientific travel, and m furnishing 
improved means of instruction in zoology at this University. 
Herr von Ritter has been made Doctor of Philosophy Aonorts 
causa, 


Since the end of 1883, regular observations of atmospheric 
‘loctricity have been made at the Odessa Meteorological Obser- 
vatory, and M. Klossofsky shows by the graphic method (Za 
Nature) how there is an intimate relation between the variations 
of atmospheric pressure, and those of electne potential. Cyclonic 
movements of the atmosphere find a faithful echo m the indica- 
tions gf the electrometer, though sometimes mist, smoke, dust, 
and atmospheric precipitates may for a time mask the cor- 


respondence. 
» 


In the course of a review in the Chenese Recorder of a new 
Chinese geometry by Dr. Mateer, Dr. Martin, the head of the 
Language Callege at Pekin, states that the first transla- 

tion of Euclid into Chinese was made by the illustrious Father 
Ricci, ‘‘the apostle at once of religion and science.” In time 
the paramount influence of Euclid grew into something hke a 
bondage in the cast as well as in the west. In the west a 
wholesome revolt took place long ago, but m China Euclid 
“has reigned with undisputed sway for three centunes, and 
nothing has been done even in the way of simplification until 
the work of Dr. Mateer. It 1s 9 strange fact that Ricci’s Euclid 
was lef standing through all these ages in the condition of a 
truncated pyramid. Only six books were translated by the 
= Jomit, and the remaining nine were supptied aboat thiity 
yours ago by Mr. A. Wyhe, aided by Prof. Li Shenion.” Mr. 

Je subsequently translated Loomis’s “‘ Analytical Geometry 

and Differential Calculus”; but, says Dr. Martin, he would 
have dome better to have commenced his mathematical text- 
hooks by a version of Loomis's ‘‘ Geometry,” which, following 
the footsteps of Legendre, presents the whole subject in a com- 
' pact snd easily intelligible form. The translation of the Chinese 
f titte of the older book is ‘‘ Furst Book in the Science of Quan- 
” ely? that of Dr, Mateer’s is ‘The Science of Form.” A 
_ Mebioneae- uathewatician’s view “of the new work is given by Dr. 
‘i Madi tp the following words :—‘ This book presents the 
+ pelacigles of geometry i a more concise form than Euclid, and 
Gtalte hothing of importance that is Yound in Euclid. Besides 
' the chapter on the three round bodies, there are throughout 
many excellent theories that were unknown to Euclid, especially 

ing to spherical triangles, so essential to the study of 
a ee of the Sere -volamen, it many be added, 
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published on the folk-hire of North-Western Indie. The waiter 
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A wel ks ca ie a i 


in the Punjaub relating to history, falk-lore, and refigion. 

has now sbout 3g0 of these in Arabic, Persian, Urdu, Hind 

Punjeubi, Pushtoo, and Sanscrit. It faithfnily represents the 

current popular literature of the day in the Punjaub. Capt... 
Temple has had abstracts of the books prepared, and twenty-“ 

eight of these are published in the present paper. In the some-. 

what distant future when the whole 350 are published, few 

regions will have had their folk-lore so thoroughly investigated 

as the Punjaub, ; 


ACCORDING to Die Natur a remarkable collection of minerals 
exists in the cellars of the Academia San Fernando at Madrid. 
It 18 contained in a number of boxes which have filled the cellars 
for about 200 years, and which may remain there as long again 
unless some better fortune béfalls them than that which has 
attended them in the past, They come down from the golden 
age of Spanish domination in South America and in Mexica, 
when the mines of these regions made them the Ei Dorado of 
the globe. Noone knows exactly the contents of the boxes, 
bat they are believed to contain the rarest objects, although the 
scientific importance of collections was but little appreciated in 
the days when this one was made. It appears also that colliio-« 
tions made by Humboldt during his travels in America, and‘ 
handed over by lim as a kind of scientific tribute to the Spanish 
Government, are in the same Academy “‘locked np since 1804 
m 2 press, untouched.” With respect to the famous skeletoa of 
the Afegutherium americanum, Cuv., found by the Marquis de 
Loreto on the banks of the Rio Luxon near Buenos Ayres in 
1778, which 1s in the Museum of the Academy, sts present state 
1s described by the brothers Fraas of Stuttgart in their letters 
from the south of France and Spain, just published under the 
title of ‘* Aus dem Siiden,” as being one of the utmost confusion. 
The bones are bored for mounting, but they are ‘‘ completed 
and restored” to the verge of the impossible. The bones are 
placed in absurd positions, and parts which were inconvenient 
to the mounter are put aside altogether. The writers ask what 
the state of instruction in natural history must be in an Academy 
where such things are possible. 


We have never heard an adequate explanation of the extra- 
ordinary delay which takes place in the issue of the Anuust 
Reports of the Japanese Ministry of Education. They are as & 
rule three years behind time. That for 1882 has only just been 
published. They contain a considerable number of statistics, 
but this alone would not account for the delay, for the publica- 
tions of, say, the Japanese Meteorological Observatory eontsin 
far more and more complicated tables, yet the latter appear in 
reasonable time. It is very difficult to feel any interest in’ 
annual report of the year 1882 at this date ; conditions have 
altered, the circumstances are different, the inspector's repoet 
for 1885 may show energy and success where those of 1882 bad 
to reveal apathy and ignorance. The Tokio University; foe 
example, has been wholly remodelled, and one reads with very 
languid interest now that in 1882 there were such and sash 
departments, so many graduates, and the like. The details in 
the report, especially those relating to students abroad, to thé. 
position of libraries and museums, their utility to and apgieatig~ 
tion by the public, would be of interest and well worth quali, 
tion, or at least a short summary, ifthey wore thoec of inet 
instéad of those of four years ago. polbaggtd rail eat al 
be of use to any one who undertakes to write « history of 7 
ee 
as well remain ompeblished in the Archives of 





in 9 very interesting paper In the new number of the Asiatec 
Quarterly Reeiew, Miss E. M. Clerke, writing on ‘ Arabic 
Anslogies in Western Speech,” says that whole classes of astro- 
némicel, astrological, and generally scientific terms are a stand- 
ing twemorial to the debt of cultere Earope owes to the East. 
thm is a corraption of e/-joserrecem, and algebra of ¢/-sabr 
esImukdbala, literally, the integration and compatison Alembic 
is e/-andik, a retort, whence the Italian /améiccare, to distil ; 
and nearly all the terms used in alchemy denote its Oriental 
i Star-names come from the same source: Algol 1s 
el-ghol, the ghoul; and Vega, a fragment of nzsser ef waga, the 
falling eagle. Most precious stones and munerals, as sapphire, 
emerald, bezoar, jasper, amber, antimony, are transparent dis- 
guises of Arabic originals , jewel itself 1s from soubor. Simi- 
larly the names of poisons and remedies, as well as maladtes, 
come from Arabia. thus arsenic is es-zernzth ; massage, the 
fashionable cure by fnction, 1s from mass, to handle, and leprosy 
ig an obvious corruption of ¢/ adres, Again, such words as 
spinach, endive, chicory, saffron, arrowroot, cotton, hemp, 
carcaway, cummin, and aloe are obvious derivatives from Arabic 
The names of many flowers come from Arabia, by adoption from 
Persian, also fruits, as lemon and orange Carat 1s an Arabic 
weight. Monsoon comes from moxsemt, a fixed time, and sirocco 
and simoom., These and a hindred others given by Miss Clerke 
‘* go to prove that the world 1s one vast commonwealth of ideas, 
most widely shared by the classes least conscious of their 
indebtedness to foreign influence.” 


FatHer DecHevrens, of the Siccawei Observatory near 
Shangha:, writing on a violent typhoon which visited that dis- 
trict on August 14, doing considerable damage, says that it was 
vemarkable by the long persistency of the low pressures that 
continued from 3 a.m. on the 14th to § am on the 18th, that 
is, ninety-three hours, during the whole of which time the wind 
blew hard, and during the two last days the rainfall rose from 
6 inches to 12. He says this 1s a singular and very rare pheno. 
menon, and to explain it he follows the typhoon all along its 
course. Like the typhoon of the same date in 1881, 1t came 
from the open sea On the 11th the barometer at Manilla caused 
suspicion of a storm to the north-east of Luzon and east of For- 
mosa. The Loochoo Islands must have been passed on the 
afternoon of the 13th, and at noon on the 14th it reached the 
soast of China about Wenchow. Having got to the mainland, the 
storm proceeded for some time to the west through the province 
of Kiangsi, and then was divided. One part recurved to the 
oath-west towards Kwangsi and Tonquin, and 1s easily fol- 
_ow.d by observations made at Amoy and Hong Kong; the 
ther part of the depression turned round to the north and got 
nearer to the Yang-tse River. On the morning of the 18th an 
entire change took place in the atmospheric conditions. The 
second depression was in its turn divided, and while the portion 
vigher mm latitude formed itself into a distinct storm and got 

way to the north, the other part approached Shanghai and put 

mack to sea throngh the mouth of the Yang-tee. When Shang- 

zai was placed between the two depressions, the air, not know- 

ing, as were, towards which of them to flow, got rapidly calm, 

While the two centres were thus getting away in opposite direc- 

tons, the Siccawei baro reter rose without any strong wind 

vowing. This, concludes Father Dechevrens, 1s a new phase 

Wf this singular typhoon, the centre of which passed very close 

© Shanghai without giving birth to any gale, except the one 

shat had preceded the division and the departure. It is to be 

amped that the learned writer may be able to give this typhoon, 

with the peculiarities here noted, the same detailed and thorough 
stady that he gave that of 1881. In the latter mstance he gave 
whst may be called the hfe history of a storm from its birth in 
ke China Seas, almost to its dissipation far in the interior of 
hd continent of Asia. 
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Tite lominosity of insects has been Mtely studied in aver 
careful manner by Dr. Dubois, one of M. Bert's students, Ty 
animal selected was the American caucs;o, or Pyrophorus woctits 
cas. It has three luminous organs—two prothoracw and op 
ventral. Dr Dubois opposes the view that the light rezal 
from direct oxidation of the substance of the luminous organd 
by oxygen of the air coming through the trachee. In pyr 
oxygen the luminosity 1s the same as in air, and st iy the sem 
in pressures under one atmosphere. Nor does compressed ox’ 
gen affect it, and this gas cannot restore the light when extinc 
in organs which yet respond to mechanical agents or electricity 
even when the pressure 1s raised to four atinosghe.es. The proth 
racic plates give a good 1llumination 1n front, laterally, and abor 
and serve when the insect walks in the dark, when it files 
swims, its fine abdominal lantern 1s unmasked (and the abdome 
raised) throwing downwards an intense light with much greata 
range. The insect seems to be guided by its own light. If th 
prothoracic apparatus 1s quenched on one side with a httle blac 
wax, the cucujo walks in a curve, turning towards the side 
the hght. If both sides are quenched, the in ect walks hesitating!’ 
and srregularly, feehng the ground with its antennz, and soot 
stops Th: hght of the cucujo gives a pretty long spectrad, 
from the red to the first blue rays, when the light diminishes 
this shortens somewhat on the side of the blue, but more on thi 
other side Tne maximum ts about wave-length 528 wz 56 (as id 
the solar spectrum) The hght 1s move green than that 
Lampyris nxtiluca It 1s capable of photography, but does no 
develop chlorophyll. The prothoracic organs of six insects dit 
not set a radio neter in motion, but they affected a Melloni pil 
shghtly No distinct electric action could be traced 10 tht 
organs. Separated from the body, the organs are still brilliant) 
If the insect is deprived of water, it ceases to produce light, anc, 
it recovers the power wen plungedin water Tne egzs may b. 
dned to the extreme limit, at ordinary tempezratare, without! 
losing their light-yielding power, pat in water after eight day 
even, they become luminous again Further, if the luminow 
organs are dried 12 vuceo, and pulverised in a mortar, a little 
water (even if freed from gas by boiling) makes the mas_ 
luminous throughout. Dr Dubois finds the photogenic substance: 
to be an albuminoid, soluble in water and coagulable by heat ; i, 
enters into conflict with another substance, of the diastas” 
group, and part of the energy thus libsrated appears as hght. } 


SoME experiments lately brought before the Paris Academ:" 
by M. Luvin, combine with those of other observers (he cond 
siders) in warranting the conclusion that ‘‘ ga.es and vapours’ 
under any pressure, and at all temperatures, ace perfect insu« 
lators, and cannot be electrified through friction, either with one 
another, or with solid or hquid substances.” 


THe Gurnate d' Agricoltura ¢ Commercie for August repsets 
the discovery in West Africa of a new variety of coffee-plant, 
whose berry appears greatly to resemble that of Arabia in 
appearance and flavour. It grows, however, not on a shrab but 
on a tree nearly 7 feet high, which develops rapidly and yields 
an abundant crop. Arrangements are already being wade for 
introducing its cultivation in favourable localities. 


THE additions to the Zoological Society's Gardens during the 
past week include a Brown Capuchin (Cebus fatwelius 9) from 
Guiana, presented by Messrs. Kiihner, Headschel, and Coa, 3 
Macaque Monkey (Afacacus cynomolgus 9) from India, pte- 
sented by the Countess de Geloes; « Yeltow-footed 
Kanzaroo (Petrogule xanthopus @) from South Anstedila, pry 
sented by Mr. G, Langborne, Chief Officers.s. Rese j Conon 


irrel (S , British, 
Squirrel (S suras endguris) riage & ‘tin Some 






' Geonge Quish ; a Gannet (Suda dassana), British, pre- 
sailed by Mr. J. Hi. Gurndy, F.Z.S.; two Common Chameleons 
‘Ghawelses vulgariz) from North Africa, presented respectively 
“gridie: Tharies T. Port, F.Z.S., and Mr, T. H. Carlton Lenick 3 
#) Viper (Vipera derus), British, presented by Mr. W. 
B.-Pain; a Porto Rico Pigeon (Columba corensts), a Tnan- 
War-spotted Pigeon (Columda guines), bred in the Gardens. 





OUR ASTRONOMICAL COLUMN 


M, Tsovion’s Map oF THe Soar Spectrum —M 
Tholloa, in the Bulletin Astronomigue for July, gives some in- 
teresting details concerning the great map of the solar spectrum 
which ke presented to the Paris Academy of Sciences about a 


He had completed an earlier design in 1879, but the 
veaitvens of the iines in it had not been determined with the 
precision he desired. He therefore resolved to go over the 
work again, and to make a chart which should represent the 

sons, breadths, and relative intensities of the lines as faith- 

as possible, The work has required four years of con- 
tinuous toil to carry it from A to 4, at which point M Thollon 
new leaves it. M. Trépied proposes to carry it on to the violet. 
M. Thollon’s map shows the spectrum under four different 
aspects’ as seen when the sun is ro° high, and the air contains 
but hittle water-vapour ; then as with the sun at 30” of altitude, 

with the air saturated with water-vapour, and next when 
the air is very dry ; and, lastly, the solar spectrum as it would 
be seen outside our atmosphere. It is therefore easy to see 
which lines are truly solar, which due to water-vapour in our 
atmosphere, and which to dry air. M. Thollon finds the dry- 
alr lines limited to the great groups A, B, and a, which M. 
Egoroff ascribes to oxygen Besides the water lines, which are 
padi, ing seven groups, M. Thollon on a single occasion ob- 
served a vast number of telluric lines between « and D, the 
special origin of which he was not able to determine. 

The measures were made with a very fine glass pointer, which 
allowed a bisection of a line to be made with great exact- 
ness, the probable error of an observation being less than 1/700 
of the interval between the D lines. The breadth of a line was 
determined by observing at what distance from its extreme 
point, the glass pointer was equal to it m breadth The intensity 
of the lines were estimated by eye. The map, which will be pub- 
dwhed in the Annales de [ Observatoire de Nice, 1s caore than 33 
feet in length, and embraces more than a third of the visible 
} acnde From the scale on which it is drawn, the number of 
I about 3200—which it contains, the precision of the 
measures, and the fullness of the information given concerning 
sbe telluric lines, 1t will be, that which its author has striven to 
make it, the fullest and most perfect chart of the spectrum yet 
m One of the chief purposes which it will rerve will be 
to afford information as to the occurrence of changes in the 
spectrum, and M. ‘Thollon shows by a diagram of the spectrum 
between B and C that we have strong reason to suspect that 
several lines have greatly altered in intensity since the date of 
Angstrim's famous chart. 


Comet Fintay.—Mr. Finlay, of the Cape of Good Hope 
baervatory, discovered a comet on September 26. It appears 
to be probably identical with Comet 1844 I , its elements being 
“ives by Dr. Holetschek as follows :— 


T =x 1886 Nov. 22°6821 Berlin Mean Time. 
w-Q = 299 14 21 
a= 35 35 Mean Eg. 1886 0. 
° 


Eiphemeris for Berlin 
an oo. Lega Loge Bnght- 
bh mas ; 6 ness 
18 8 to 26 40°2 S. o'f442 0'F249 «1°37 
#3 18 at §2 26 33°9 «= O'rgIO «O'FK73 IH 

“ 7 38 361% 26 22°2 01378 o'1105 1°50 

t 5: & 26 47S. 0°9347 O'104q 1°57 

the brightness on 


Midnight 


ber 26 Is taken as unity. 


New Mirnon Pianer,—A new minor planet, No. 260, was 
wretered by Herc Palisa at Vienna on October 3. 


oars ~-A new comet was discovered by Mr. E, E. 
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R.A. toh. 37m. 248. , Decl. 1° 3'N. It 15 described as 
and round. Daily motion + ek in R.A, and + 3 in Det 
THE PuLtkowa OsservaTory.—M. Struve has issued his . 
Annus! Report for the year inh May 25, 1886. D the 
year the fundamental determinations of star places for 1885°0 
were regularly persevered 1n with the great transit instrument 
and the vertical circle. Wath the former Herr Wagner and his 
assistants, Wittram and Harzer, observed 4785 transits. With 
the exception of 110 observations of the sun these refer excin- 
sively to the 383 Pulkowa fundamental stars. With the 
vertical circle Herr Nyrén obtamed 739 complete observations, 
including 105 observations of the sun, The fundamental decli- 
Nation determinations for 1885 would be almost completed, had 
not Herr Nyrén wished to repeat the observations with a rever+ 
sion-prism eye-piece attached to the instrument in order to 
investigate certain systematic discordances. Herr Romberg, 
observing with the meridian-circle, obtained during the year 
4359 observations, chiefly of stars with € proper motion, 
comet stars, &c. The great 30 inch refractor has been in 
to Hermann Struve, and has been employed in observing the 
fainter double stars of Burnham’s ogues, the satellites of 
Mars, Saturn, and Neptune, the Maja nebula (discovered photo- 
graphically at Paris), and Move Andromede, which was easily 
visible on January 27. M. Struve speaks in terms of the highest 
approval of the instrument, both as regards its optical power and 
as regards the mounting, the movement of the dome, &c The 
15-1nch refractor has been used by H Struve for obtaining ~ 
micrometer measures of the bnghter satellites of Saturn. He 
has obtained 42 comparisons of Japetus with Titan, 40 of Titan 
with Rhea, and 23 of Khea with Dione. Herr Backlund has 
continued in charge of the 4-1inch heliometer, and has measured 
with it the relative positions of Jupiter’s satellites, for a determi- 
nation of the mass of Jupiter, and of the orbits of the satelhtes. 
He has also undertaken a series of measures to determine the 
parallax of Bradley 3077, which has a large proper motion, In 
the physical department of the Observatory Herr Hasselberg. 
using a Steinheil objective of So mm. aperture and 1°5 m. focal 
length, m combination with two bisulphide of carbon prisms, has 
succeeded in obtaining excellent photographic images of the 
solar spectrum. Between wave-lengths 4000 to 4227 on 
Angstrom’s scale, he was able to count some 650 lines, whereas 
Vogel’s map gives but 450 in the same space. Dunng the 
course of the year 140 sun pictures were taken on rio days, 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 188 OCTOBER 17-23 


(FOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to $4, 
1s here employed.) 
At Greenwich on October 17 
Sun rises, 6h. 29m. ; souths, trh. 45m. 24°2s. ; sets, 17h. 3m. 
aig ra mendian, 9° 20' S.: Sidereal Time at Sunset, 
18h. 46m. 


Moon (at Last Quarter on October 20) rises, 19h. 15m.*; souths, 
2h. 5§§m.; sets, roh. 42m. ; . on meridian, 16° 55’ N. 
Planet Rises Souths Sets Decl on meridian 
h. mm, h. m. m, ei. 
Mercury ... 746 ... 12 34 .. 1722 .. 14338 | 
Venus - 538 1. mk 4 .. 1650... 3 92% 
Mars +1045 ... 54 43 war ... 22 45% - 
upiteri., ws 5 52 we IE 25 16 58 .. 6 38v 
saturn... 26 §i* ,.. 5 53... 1355 «. 22 19 NL: 
* Indicates that the rising is that of the preceding evening. 


Oceuttateons of Stars by the Moon (visible ot Greenwich) 


Oct. Star Mag. —Disap. Reap. fee wot see 

: bh m hom | +. 
17. 1% Tauri... i we 19 24... BO TH. 249”. 
17 aes 117 Tawi nee «ae SE D ae at 17 oes a8. s 


Pye 


ELE. 


23 «. BAC, wk we O83... 12 94. 
> see LC. 7538 oon os ee 2 33 aee 2 3 was te th 
on AC 3862 Sk 64 nee 2 %4 a0n 3 49 one 7, : . : 
20 ww. 7 vw. Saturn im conjunction with and 3” 16° nacth 
a of the pipes f ae : te 
2% xi eee greatest distance fiom 7 
solal or A cpajutiction with aad oa ae 


i) 
ae +) ] 
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Variable Stars 
Star a Decl. . 

. & 2 »¢ . ©, 
U Cephei ee vos | §2°2 ea 81 16 N, tae Oct, 79, 5 re | Pad 
R Sculptoris ...3t'7... 33 8S... 4, 28 M 
Algol .. ...°. 3 08...40 31N... 5, 39 5 25 
» 22, 214 ® 
A Tauri + «+ 3 §544- I210N.... ,, 18, 0 46 m 
: » 2, 23 38 
R Canis Minoris Z 2%4...10 12S. .. 4, i; yf 
SCanes ... 374-319 27N... 4, a8, 438 
U Ophiuchi -. 17108... © 20N, .. ,, 38, 425 wm 

and at intervals of 20 : 
Blyre... .. .. 38 45'9 . 33 14 N.... Oct. 18, 0 Om 
; » 21, 5 OM 
@ Aquilse - 19 467 043N.. 4 19, 2 Oo 
»» 23, 21 30 m 
8 Cephei 22 24°99. 57 50N .. ,, 18, 2 Om 


#f signifies maxamum , # minimum. 


Afeteor Notes 
There are a large number of active radiants visible during the 
t week, the chief shower being the Orzonzds, R.A. 90°, 
15° N. Other radiants are that of the Ariettds, R.A 31°, 
Decl. 9° N.; near y Aurige, R A. 78°, Decl. 32° N.; that of 
the Gemelhds, R.A 108°, Decl 24°N ; near uw Leonis, R.A 
143°, Decl. 28° N. ; and near Vega, R.A. 283°, Decl. 43° N. 
October 18 1s a fireball date. 
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THE NEW ELEMENT, GERMANIUM? 


SOME months ago Dr Clemens Winkler announced the dis- 
covery of a new element which he named germanium, a pre- 
limi accognt of which has already appeared in these columns 
Dr. Winkler has since been able to make a more systematic 
examination of the subject, and he now describes in detail the 
preparation and properties of the new element and also of a 
number of its compounds. The view he, first held, that ger- 
manium occupied a position in the periodic system intermediate 
between antimony and bismuth, he now shows to be untenable, 
there being now no doubt that it 1s the ekass/tczum of Mendele- 
jeff prophesied fifteen years ago This latter view was, in fact, 
by Richter, Mendelejeff, and Lothar Meyer shortly 

after the discovery of germanium. 

The new element occurs, as previously stated, in the recently- 
discovered mineral, 2 ite. Its isolation 1s, however, diffi- 
cult, especially from the presence of arsenic and antsmony in 
minerals which accompany argyrodite, The formula assigned 
to the latter mineral is 3Ag,S,GeS,. 

The following 1s the method for separating the ger- 
manium The finely-powdered mmeral 1s intimately mixed 
with an equal weight of soda and vi ary and the whole sub- 
mitted to the action of a ayer red ees ina ore bone 
The ct is powdered whilst still warm, and repeatedly 
tied "watt waturs the aqueous extract is shghtly acidulated 
with sulphusic acid, and the prectpitated sulphides of arsenic and 
antimony allowed to settle. On then adding a considerable 
excess of hydrochloric acid, the germanium sulphide ss thrown 
down as a white voluminous precipitate ; this 1s gently roasted, 
then heated with concentrated nitnc acid, and finally ignited 
The germaninm oxide obtamned may be reduced by ignition in 


: has a meltmg-point apparently somewhat lower 
than that of silver—that is, about 900°~—~and at a temperature a 





little hi than this it appears to volatilise. It crystallises in 
ra, is extremely brittle, has a perfect metallic lustre, and 
a grayish-white colour ; its specific gravity 1 5'469 at 20" 4. Itis 


insoluble in hydrochloric ge readily dissolved by aqua regis, 
is converted into a white oxide by nitric acid, and into a soluble 


sul concentrated sul ic acid, 
speci Hrs of the bp weight of germanium were made 
by estimating the percentage of chlorine in the chloride, GeC! 
and the nu 74°32 was obtained as the mean of four - 
ments, this number ing closely with the atomic w of 
by 


ff’s * 
specific heat of the new element has been determined 
Nilson and Pettersson, at temperatures between 100° and 440°, 
with the following results :— 


# (Remana Winkler, Jonrual f: prak! Cheontis, 886, pp. 177-00, 


NATURE 





[Oe 144 188: 





% 
wre 


gr 3 : 
i ie ons) 06 mn 
§ $’5S SOT. 5, 


i 


i) heat... 
ous bos 


Compounds of Germanium.—Oxiies: There aré twa oxides at’: 


: 
0°0737 
5°33 


anium, namely, GeO and GeO, The former is obsaheed - 
e the hydrated condition by heat z boys 


the 
{GeCl,) with sodium carbonate so non jon beng : 
cipitate in a current of carbonic anhydride, the water: expels 


and the ish-black oxide, GeO, remains. The nite is’ 
obtained , or ipl oe 


burning anium in oxygen, 
the chlonde, GeCl, ey water; it forms a dense white 
slightly soluble in water, possesses both basic and << 


ties, the latter being, however, the more prono ‘ 
Two of these are likewise known, corresponding to the oxides. 
The lower sulphide, GeS, is obtained from the disulphide either 


by heating it with an excess of germanium m a current of car- 
bonic anhydride, or ently igniting it in a current of hydro- 
; 1t forms beautiful thin plates of almost metallic lustre aed 
ving a gray-black colour. Germaniam disulphide, ia 
obtained by precipitating a solution of the dioxide by sulphur- 
etted h rogen with the addition of a considerable excess of a 
mineral acid ; it is then thrown down as a bulky white sy 
tate which is very appreciably soluble in water. C4lorides: 
The dichlonde, , 18 formed when hydrochlonc acid gas is 
passed over heated pulverulent germanium or its sulphide ; it is 
a thin colourless liquid, which fumes strongly on exposure to the 
mur. The tetrachloride, GeCl,, 18 produced by burning germanium 
10 chlorine, or by distillang a mixture of germanium with mer- 
curic chlonde ; it is a thin colourless liquid boiling at 86° C. 
and fuming in the air; its specific gravity at 18° is 1°887. 
fodide A tetriodide, Gel,, only is known, and is best obtained 
by heating germanium in 10dine vapour ; 3t forms a yellow pow- 
der, melts at 144°, and boils between 350° and 400". 
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AUSTRALASIA 


THE foliowing have been quite recently received from 
Australasia :— 


Transactions and Proceedings of the New Zealand Institute 
for 1885, vol. xvii. (first of new series) (Wellington, May 1886). 
Thss volume commences a new series of these well-known 
Transactions, 11 which, ‘‘for convenience and economy” the 
size of the page has been reduced from the handsome royal octavo 
toa demy octavo size The volume contains over 450 pages, and 
some 17 plates. Among the more mmportant contributions which 
are printed in the 7ransactions may be noted the i— 
Misceliancous * E. Tregear, the Maori in Aua.—Dr. J, Haast, 
stone weapons of the Monori and the Maori.—Rev. S. W. 
Baker, new volcano in the Friendly Islands.— » T. 
Jeffery Parker, skeleton of Notornis.—T. White, of 
two spectes of Moa.—A. Reichek, numerous papers on New 
Zealand birds.—W. Colenso, on the bones of a new of 
Sphenodon —W. W Smith, on the habits of Okydrumuas 
austrahs.—J. W. Kirk, on & new species of Aa . 
M. Thomson and Chas. Chilton, critical list of New Zealand 
Crustacea Malacostraca.—E. Meyrick, New Zealand Micro- 
Lepidoptera (Tinea, Pars.).—A. T. Urquhart, on the spiders 
of New Zealand (many new species described and fered). — 
J. W. Kirk, on some species of Vorticella from Wellington 
describes thirteen species, of which two are given as new, and 
figured.-—Botany: W. Colenso, newly-discovered 
cryptogamic plants of New Zealand, describes some filty-nine 
species; two ferns, fourteen mosses, and forty-three H. 
and hints that it may be the last lot of novelties that, owing to 
nee, ae va Wiatuas chicky puserogams 5 on, Claw/han pomticee, 
rare native plents, ly phanerogams ; on . 
Sol. —D, ge on new es of native plants.—K, Mf. 
Lang, on classification of Algw, and on the Fucoids 
Peninsula.—T. F. Cheeseman, three of 


~—T, Kirk, additions to the flora of Nelson. : z 
. Hutton, the geology of Scinde Island ; Testins a5 
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" padendeld, studies on Sponges: (1) the vestibule of Dendrsiia 
se,’ a5.t 5° (2) on Kuph (0 duxonis, a new gigantic 
i Sort Jockeon 3 alme ingens ; (4) two cases of 

aa (plates On recent c in the 


3)-— 
ore of the interior ? New South Wales; notes how 
in Pine Serub (Callitris) rapidly supersedes the angiospermatous 
zor. The larva of a beetle (Diadoscus erythrurus) in part 
teepe the pine in check ; drought seems favourable to the de- 
palopment of the beetle, or at least, by affecting the vegetation 
of the pine, enxble its ra to be more felt.—On the Aus- 
ralian fresh-water Rhizo —On an Alga forming a pseudo- 
of a siliceous Sponge.—On the dorsal papille of 
m.--Fourth addendum to the Australian Hy edusse, 
KE. P, Ramsay and J. Douglas-Ogilby, descriptions of many 
yew or rare fishes. Masters, catalogue of the de- 
wribed Coleoptera of Australia, part 2.—N. de Miklouho- 
Maclay and Wm. Macleay, the Plagostomata of the Pacific, 
wrt 3 (plates 45, 46) —A. eran Olhff: Trogositide of Aus- 
ralia. a new species of Chrysophanus.—On Australian 
*tinide —~W. A. Haswell, on some Austrahan Polycheta, 
mart 3 (plates $0-55).—-E. Meyrick, Australian Micro-Lepido- 
stera.—J. Brazier, a new Ochidium.—New Jand and fresh- 
rater Mollusca from New Guinea. 
Second series, vol. 1 part 1, with 6 plates (May 25, 1886) — 
P, Ramsay and J. Douglas-Ogilby, descriptions of new 
1an es; new cies of fsh from New Guinea; a 
ew Coris from the New Hebrides.—E. P. Ramsay, on a new 
enus and species of fresh water tortoise from the Fly River, 
Tew Guinea (plates 3-6) —-George Masters, catalogue of Aus- 
rahan Coleoptera, part 3—F Ratte, Crioceras australe, 
Moore (?), a Lower Cretaceous fossil from (ucensatd (plates 1, 
).-~-Wm. Macleay, the insects of the Fly River, New Guinea. 
—C, W. de Vis, on some Geckos in the Queensland Museum. 
—A. §. Olliff, on a new Aphanipterous insect from New South 
Tales,—Wm. A. Haswell, on the myology of Peéauris/a 
Reuanndes—Capt F. W Hutton, the Mollusca of the Pareora 
nd Oamaru systems of New Zealand, 
Proceedings of the Royal Soctety of Queensland, vol. 1 parts 
and 2, June 1886, contain, among others '—W. E Armit, 
rotes on the philol of the islands adjacent to the south- 
‘astern extremity of New Guinea (pp. 2-12), and on the 
apuans (pp. 78~-116).—C W De Vis, on the bones and teeth 
*'a large extinct lizard (pp 25-31, plates 1-3).—On an extinct 
irmsthorhynchus (pp. 35-40, plate 4).—-On some new species of 
and on a new species and genes of hzard (pp 56-61). 
~On afossi! Saurian (pp. 181-192, plates ro-15).— Henry Tryon, 
n Queensland harvesting-ants.—W =A. Tully, short account of 
ie¢ measurement of the base-line in connection with the trigono- 
aetrical survey of Queensland.—Baron von Miuiller, on a new 
Hiaceous tree (Alaocarpus Bancroftsi) from North Eastern 


Ld 
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Proceedings of the Royal Society of Tasmania for 1885 (Tas- 
rania, 1886).—From the records of the Proceedings it is inter- 
sting to learn that, though the Society has lost the exclusive 
patrol over the Museum and Gardens, which now are managed. 

trustees, some of whom are elected by the Society, yet the 
‘ork. of the Society continues to develop, and its library to 


ictease, This volume is accom by a sketch-map, 
sloured, giving the general geological features of ‘Tacmanie 
“C. P, and KR. M, Johnston; and a geological chart, 


Mr. Johnston, showing the pro provisional classification 
the stratified rocks of Tasmania and their equivalents else- 
oe ae the more important papers we note the fol- 
wing }—-R. M, Johnston, various memoirs on the geology and 
Nlesont of Tasmania.—R. A, Bastow, on the mosses and 
of Tasmanta.—W. F. Pettard, new Tasmanian 
whetle,-Baron F. von Miiller, notes on J. J. H. de 
Gblliardicre (with a sportrait),—Capt. Shortt, earthquake- 
rover in Tasmania. —T. Stevens, on boring for coal in 
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Freund, working at Prof. E. Ludwig’s laboratory. Freund has 
succeeded in aeparing from some is the organs and blood of 
tuberculous ns a substance exactly resembling cellulase, 
and showing all the reactions which have hitherto been describec 
as peculiar to the latter. The reactions employed were thi 
following -—({1) Converston of cellulose when dissolved in 
concentrated sulphuric acid into dextroe on boiling with 
dilute sulphuric acid ; (2) resistance if treated with ltze’ 
reagent, a mixture of nitric acid and chlorate oe 
sium; (3) yielding of a collodion-like mass by the on 0 
nitric acid and ether ; (4) assuming a blue colour the actian 
of 10dine 1n presence of concentrated sulphuric acid or chloride 
of zinc solution ; (5) assuming a violet colour by the action of 
a naphthol when dissolved mm concentrated sulphuric acid 
(Molisch’s reaction) , (6) insoJubility in common (mndifferent) 
solvents (dilute alkalies) ; (7) solubility mm a solution of cupric 
hydroxide in ammonia. The substance obtained miliary 
tubercles and from the blood of tuberculous persdns was sub- 
jected to ultamate analysis in three cases, and yielded between 
45°12 and 44 70 per cent. C, and between 6’41 and 6°19 per 
cent H, while 44°74 per cent. C and 6°17 per cent, H corre- 
sponds to C,H,,O,. A quantitative determination of the cellu- 
lose of the tubercles has not been made. The researches 
were carried out on maternal from twenty-five tuberculous 
and thirty non-tuberculous cases. The taberculous materia 
(lungs, spleen, peritoneum with miliary tubercles, blood) em- 
braced cases of conglomerated as well as of infiltrated tubercu- 
losis in the different stages of the disease. The non-tuberculous 
material examined was taken partly from healthy o1 » parth 
from organs affected by various diseases—as, ¢ g, from pneu- 
monia, emphysema, pulmonary gangrene—and failed to shov 
any of the reactions described above. Carcinomatous, sarco- 
matous, lupoid, syphilitic, and other non-tuberculous granulation 
were also examined with negative results. From his researche 
Herr Freund makes the suggestion that in tuberculous growths 
and in the blood of tuberculous persons cellulose forms an 
Intrinsic constituent We need not refer to the importance anc 
suggestiveness of Freund’s discovery for pathological science. 
making further researches on this subject very de-irable 





DISINFECTION BY HEAT 


THE Annual Report for 1884 of the Medical Officer of the 
Local Government Board contained a memoir, by Dr. H., 

F. Parsons, on the subject of disinfection by heat. Of this 

memoir the ae points are here given ; 

In consideri e applicability of heat as a means of disin- 
fection, several distinct questions present themselves for solution. 
It has first of all to be determined what degree of heat and 
duration of exposure are necessary under different conditions, as 
of moisture and dryness, in order to destroy with certainty the 
activity of the contagia of infectious diseases. 

We have next to ascertain how the required degree of hea‘ 
may be made to penetrate through buiky and get Hoe 
articles, 4g of iathing and bedding, for the fectiva a 
which the apphcation of heat is especially employed. 

We have also to learn whether such articles can be submitted 
to the required degree of heat without injury, for if not, disinfec- 
tion presents little advan over destruction. 

After giving a réremé of the results of previows experiments 
to ascertain the degree of heat necessary to destroy the con 
of infectious diseases, from those of Dr. Henry published in 
Phdosophical Magasine for 1831, to those of Koch and his ay- 
adjutors (Afitthedungen ans dem hatserischen Grsuudhedtsamte, 
Berlin, 1882), the author states the results of a series of experi- 
ments made by him in conjunction with Dr. Klein, who prepated 
the infective materials, and, after these had been exposed 
disinfecting- processes, tested the results by moculption on 
mals ; control inoculations with unheated portions of 
materials being also in all cases made. ee 

The following were the infective materials employed i—~ -«. 

(1) Blood of guinea-pig dead of anthrax, containing a 


anthracis without ee 

& Pure cultt of bacillus anthracis in. rabbit broth, with: 
be) spores, v x 
Cultivation of bacillus anthracis in gelatine, with spares, 

2 Cipration of Wieitien of evtuc fever (infections pneanio- 
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‘ 
be a 
s 
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Infections pneumo-enteritis of the pig (swine fever) has been 
shown by Dr. Klein to be caused by the introduction into the 
body of the affected animal of a speci 
among pigs is highly infectious, the contagiam being transmrs- 
‘sible from pig to pig through the air, and per-isting in infected 
buildings in a similar manner to the obse: behaviour of small- 
pox and scarlet fever among human beings ; and, though not 
‘transmissible to mankind, it can be inoculated upon rodents, 
although in the latter animals 1t 1s not contracted by infection 
received through the air, 

The experiments on the disinfecting power of dry heat were 
mostly made in a copper hot-air bath, or in one improvised of 
flower-pots, and furnished with a Bunsen’s lator ; those with 
~steam were made in a felt-covered tin cylinder, through which 
passed a stream of steam from a kettle beneath. 

The mode of ure in exposing the materials to heat was 
‘as follows -—Strips of clean flannel were steeped in the respec- 
tive infective fluids, dried 1n the air, wrapped separately and 
Toosely in a single layer of thin blotting-paper, and suspended 
in the centre of the ai qginteg in company with a thermometer, 
#0 placed that its bulb was close to the packets of infected 
material. 
ic The following were the results of the expenments with dry 

eat -—— 

Anthrax bacilli without spores were sterilised by exposure 
~ 4 minutes only toa dry heat varying between 212° and 
218° 

Spore-bearing cultivations of the bacillus anthracis, on the 
other hand, did not lose their vitality by a two hours’ exposure 
to 220° F., but were stemlised by exposure for four hours to 
220° F , or one hour to 245° F 

A rabbit inoculated with swine fever virus which had been 
~exposed to dry heat varying between 212° and 218° F for an 
hour rema well; but one inoculated with virus exposed to a 
similar heat for only five minutes, died of swine fever after nine- 
teen days, the usual time of death after inoculation being between 
five and eight days. 

Gumea-pigs tnoculated with tuberculous pus exposed for five 
minutes to 220° F remained well 

The foregoing results, as far as regards anthrax, are far more 
favourable to the efficacy of dry heat as a disinfecting agent than 
those of Koch. It appears that the spores of the bacillus an- 
thracis lost ther ete or at any rate their pathogenic quality, 
after exposure for four hours to a temperature a little over the 
boiling-point of water, or for one hour to a temperature of 245° F. 
Non-spore-bearing bacill: of anthrax and of swine fever were 
rendered inert by exposure for an hour to a temperature of 212°- 
218°, and even five minutes’ exposure to this temperature sufficed 
to destroy the vitality of the former, and impaur that of the latter, 

As none of the infectious diseases for the extirpatios of which 
measures of disinfection are in practice commonly required are 
known to depend upon the presence of bacilli in a spore- bearing 
condition, 12 18 concluded that, as far as our present knowledge 
~oes, their contagia are not pari to retain their activity after 
being heated for an hour to 220° F. 

In the experiments with steam the results were conclusive as 
to the destructive power of steam at 212° F upon all the con- 
tagia submitted to its action. In one instance only was there 
‘oom for suspicion that the disinfection had not been complete : 
sus was in the case of the highly-resisting anthrax spore, 

sposed to steam for five mmutes only. the ansma! had six days 
afterwards a swelling at the seat of inoculation, but remained 
vell, On the other hand the animals inoculated with unheated 
vortions of the same materials all died. 

These results are in accordance with those of Koch, Gaffky, 
and Loffler, aad it may be considered established that the com- 
plete penetration of an object by steam heat for more than five 
ininutes is sufficient for tts thorough disinfection. 

In.view of the above satisfactory results it was not deemed 








secessary to make any ents as to the disinfecting 
of steam at higher temperatures or under pressure, its ¢ 
wing taken for grant 


Dr. Klein found that boiling in water for only one minute was 
cai . hire cai oe ar Nees bacillus anthracis, 
Mthough it own that some spore-bearing non- 

ic bacilli are only destroyed by prolonged boiling, or by 
“moist temperature above the botling- point. 
ses, Ft was found that the eggs of Hie could be convenient? 
t wap 
{ Sabet by fying nn tishtly ine eunsfin a eal niew Fthog & 
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} * at 
ment on which they were swad carrying it shout-dorp¢ 
week or twoin a warm pocket. Tested in this ag 
ment was found to take place in eggs of lice w ‘had oe 
exposed for ane hour to 300° F. ae heat, for ore Hour’ es 
230” F. dry heat, or for ten mmutes to-ateam at 2t2 F., or x 
had been boiled for five minutes in water. The meg: het * 
which lice or their eggs will bear with impunity was ‘nie. 
ascertained var 

In order to secure the thorough and certain disinfection: Bi,” 
heat of porous articles likely to retain infection, such as clothing 
and bedding, it is necessary that the heat should be made to 
perme te the articles in every part to such a degree and for such | 
a length of time as to destroy all infectious matter which they 
ny contain. 

t has been remarked that such articles as bedding and tdsy>- 
kets are the highest outcomes of the ingenuity of man to chet, 
the passage of heat from one side of the ge to the other. Jt 
is no wonder, therefore, that they should found dificult of 
penetration by heat. Even thin layers, however, of badly cou- 
ducting substances interpose a considerable barner to the 
of dry heat. The following experiment was made to 
how far the inclosing of infective objects in micling paper or 
test tubes plugged with cotton wool (as in Dr. Koch’s experi- 
ments) hindered the full access of heat to them 

Two similar registering thermometers were taken - the bulb 
of one was tied up in a single layer of thin white blotting-paper; 
that of the other was placed 1n a test-tube 4 inch wide in such a 
manner as not to touch the sides, and a plug of white cotton 
wool 1 inch deep was pushed into the tube around the stem of 
the thermometer, but not as far as the bulb Both the paper 
and cotton wool were previously dried. ‘The two thermometers, 
together with another with bare bulb, were then hung up in a 
hot-air bath. Heat being applied, the thermometers were read 
half hourly as follows -— 

Readings of thermometer with bulb 


bY 
Ma 
foy 


Time from hghiing ive In Peper hag 
4 hour 162 147 1$1 
1 hour 212 193 196 
14 hour 234 213 ‘ve 219 
2 hours 242 : 236 is 238 
24 hours 244 244 ; 244 


The following experiment was made with a thermometer having 
the bulb covered with a single layer of blanket and placed in the 
hot-air bath already heated :— 


‘Thermometer Thermomater 
Time from placing in 
hot aut bath much bul with ball 

°F “F. 
4 hour 246 231 
1 hour : 260 250 
14 hour ro 266 2x4 
2 hours : 268 3 
24 hours i 268 a64 


Experiments made with larger articles and apparatus showed 
how difficult it was to secure the penetration of a dry heat suff 
cient for disinfection into the interior of such an object as a 

illow. It was only effected by employing a h egree of 
eat, or by continuing the exposure during many 
of exposure compensating for a lower degree of heat. On 
other hand heat in the form of steam penetrates much 
rapidly than dry heat. Thus a thermometer in « roll of 
flannel placed in a hot-air bath at 212° F., at the end of an 
stered only 130° F. In the same roll, in the 


itt 


cylinder for ten minutes, the thermometer marked 222° F. 
ts on the large scale were equally conclusive, The cauies 


of the superior penetrative power of heat in the form of stegen 


over hot air appear to be :-—~ ; 
(4) The large amount of latent heat or lbcgrean ga dd oat in 


the <ttain- 


condensation. In hot try air, on the other t 
pono! Nrgoeer moisture takes ap heat aod de 
ment of the required température. 








. Tre poor idtacatowe: of dace tha of de 
er of steam of air. 

3 The eflacts of po applying steam under pressure, 
a from tinte to time, so as to displace the 
ais recisining in the interstices of the material, we havea 
samt of considerably increasing the penetrative power of the 


ak, ; 

ia view ofthe superior efficacy of steam, both in the destruc- 
im Of tafective matters and in the penetration of badly-conduct- 
x materials, some experiments were made with moist air in 
& hope that it might be found possible to obtain the advantages 
the wee of steam withont its drawbacks. 

In these experiments either an evaporating vessel containing 
ater was placed at the bottom of the hot-air chamber, or steam 
talved in « separate boiler was led into the chamber by a pipe 
= was made to measure the degree of humidity of 
6 air by suspending in the chamber two maxtmum-registering 
vermomieters arranged side by side, one of them having its bulb 
ywered with gauze kept moist by dipping in a phial of water, 
) in the wet-and-dry-bulb arrangement employed by meteoro- 
gists. It appears, however, that there are no tables or 
rroulee in existence by which the degree of humidity of the air 
wresponding to a given difference between the wet and dry 
alb thermometers at these high temperatures can be ascer- 
ined. The conditiois 15 a heated chamber are so different 
om those met with in meteorological practice, that it 1s doubt- 
il whether the relative humidity of the air could be obtained in 
iis way with any great degree of accuracy; but a comparison 
‘the readings of the wet and dry bulb thermometers was found 
| practice to be useful as a rough indication of the dryness or 
ampness of the air, although the readings could not be reduced 
)a-common measure 

The experiments seem to show conclusively that moistening 
re air of the heated chamber diminishes the time necessary for 
le penetration of heat into a badly-conducting object. As 
camples the following observations may be quoted. They 
ere made in an iron chamber heated by a furnace underneath, 
ad furnished with a pipe by which steam could be admitted 

No steam “4 small yet Large yet 


of stean of steam 
admitted = ogm.tted admitted 


faximum readings of Dry bulb 299° F. 299° F. —s- ag0° F 


thermometers hu 
up in chamber Wet bulb 146° 165° . 190° 


‘emmperature attained in centre 
of similar pillows exposed for > 136° 
one hour in heated chamber 


The moistening of the ar of the heated chamber by either 
\ethod was further found to have the advantage of rendering 
tore esd the distribution of temperature in different parts 
€ the chamber, thus tending to prevent scorching of the articles 
laced therein. 

Ga the other hand it was not found that the presence of 
wisture in proportions such as these, or even greater, increased 
we disinfecting effect at the temperature employed ; spores of 
se bacillus anthracis retained their vitality equally well in 
ested air whether it were moist or dry ; thus caused the 
eath of a gaines-pig a exposure for an hour to a tempera- 
are of sit ei 190° F whereas five minutes’ exposure to a 
arrent of steam af 212° F. was sufficient to render them iert. 
Fo avoid risk of injury to articles subjected to disinfection by 
eat i¢ an important practical question, not only on account of 
themselves, but also because, rf the 
npeting of such articles to heat be attended with risk of inyury, 

ia. danger Jest, to avoid this risk, they may not be suffi- 
disinfection. The following are the 
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. Wetting (by steam). : 

Coorching to occur at different temperatures -with 
i t mat » white wool being soonest affected. It i. 
especially apt to occur where the heat is m the radiant form. 
Ta avoid risk of scorching the heat should not be allowed much 
to exceed 250° F., and even this temperature is too high for- 
white woollen articles, 

By a heat of 212° and upwards, whether dry or maist, many 
kinds of stains are fixed in fabrics so that they will not wash out. 
This is a serious obstacle in the way of the employment of heat 
for the disinfection previous to washing of Jinen, &c., soiled by 
the discharges of the sick. 

Steam disinfection 13 mnapplicable in the case of leather, or of 
articles that will not bear wetting It causes a certain 
amount of shrinkage in textile materials, about as much 
as an ordinary washing The wetting effect of the steam may 
be diminished by surrounding the chamber with a jacket con- 
taining steam at a higher pressure, so as to superheat the steam 
in the chamber. 

For articles that will stand it, washing tn boiling water (with 
due precautions against re-infection) may be relied on as an 
efficient means of disinfection It is necessary, however, that 
before boiling the grosser dirt should be removed by + Fe 
luminary soaking in cold water This should be done re 
the linen leaves the infected place 

The objects for which disinfection by dry heat or steam is 
especially applicable are such as will not bear boiling in water, 
eg., bedding, blankets, carpets, and cloth clothes generally. 

Apparatus for disinfection by heat may be classified as 
follows :— 

(a) By hot atr— 

1. Apparatus in which the heat is applied to the outside o 
the chamber, and the products of combustion doe not 
enter the interior. 

2. Apparatus in which the heated products of combastion 
enter the interior 

3. Apparatus heated by steam or hot water circulating in 
closed pipes. 

4. Apparatus in which air previously heated is blown mto 
the chamber. 

(b) By steam— 

Fy By a current of free steam. 

By steam confined in a chamber at pressures above that 
of the atmosphere. ; 

The most important requisites of a good apparatus for dism- 
fection by heat are (a) that the temperature in the interior shall 
be uniformly distnbuted ; (4) that it shall be capable of being 
maintained constant for the tame daring which the operation. 
extends ; and (¢) that there shall be some trustworthy indication 
of the actnal temperature of the interior at any given momett,. 
Unless these conditions be fulfilled, there is risk, on the one 
hand, that articles exposed to heat may be scorched, or on the 
other hand, that through anxiety to avord such an accident the 
opposite error may be incurred, and that the articles may not be 
sufficiently heated to insure their disnfection. 

In dry-heat chambers the requirement (a) is often far 
from being fulfilled, the temperature in different parts of the 
chamber varying sometimes by as much as 166°. This i% 
jroo the case in apparatus heated by the direct applicati 

heat to the floor or sides of the chamber. The distribution of ” 
temperature is more uniform in proportion as the source of heat 
is removed from the chantber, so that the latter 2s heated by cur- 
rents of hot air rather than by radiation. 

There is a marked difference between the distribation of 
temperature in a chamber heated primarily by radiant heat and 
in one heated by the admission of hot mr or steaxvs. Radiant 
heat 15 most intense close to its source, diminishing rapidity as we - 
recede therefrom. Also it does not turn corners, and: thy. 
objects lying behind others are screened from st, except so der ay: 
it may be reficcted upon them from other surfaces, « The rays 
strike the walis of the chamber and therdin, #0 thet throb: ° 
seen oy comact wih thom ch becomes heated only | 

them. ; ae 

if air already heated, or stearn, bead. 

mitted inte a chamber, the temperatare tends Nodes 
the different a a ae eee solid contents af fet. 
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performed by a thermo-regulator, On the other hand, in | It is then put into a radignt-mat of the fous stuven mn : _ 
apparatas heated by coal or coke the temperature continually Fig. i, the induction “aged oc through a oe ae: 
tends to vary, and can only be maintained uniform by constant ion has heen to the degree. The a 
attention on the pert of the stoker, ; phorescence occurs beneath the . Anvonch gesnoak! 
In very few hot-air chambers did the thermometer with which i ° electeinity with. 5° 
the apparatus was provided afford a tristworthy of the ‘ 
_ temperature of the mterior; in some instances there was an 


error of as much as roo’ F. This is due to the thermometer, 
for reasons of safety and polar et being placed in the coolest 
paxt of the chamber, and to the bulb being inclosed for protec- 
tion in a metal tube which screens it from the full access of heat. 
The difficulty may be overcome by using, in-tead of a thermo- 
meter, & actuated by a metal rod extending across the 
ae the eeareng tt ‘ 

steam apparatus the three requirements above mentioned 
are all satisfactorily met, and for this reason, as well as on account 
of the greater rapidity and certainty of action of steam, both 
penetrating badly conductive materials and in destroying 
eontagia, steam chambers are, in Dr. Parsons’s opinion, greatly 
ee to those on cy dry heat is pe ed. 

t is important the arrangements of the apparatus, the 
method of working, and the mode of conveyance <6 and fro, 
should be such as to obviate msk of articles which have been 
submitted to disinfection coming into contact with others which 
are infected. 

The latter part of the Report 1s taken up with descriptions of 
the various forms of apparatws in use for disinfection by heat, 
and accounts of experiments made with a view to test their prac- 
tical efficiency. 
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ON THE FRACTIONATION OF Y7TRIA} 


AVING already explained the methods of chemical! fractiona- 
tion, it may be useful now to describe some of the results 
an extended rance in these operations. 

I must, in the first place, explain that my work has been con- 
fined to a limited ahd vety rare group of bodies—the earthy 
bases contained in such mmerals as samarskite, gadolinite, &c. 
These have been repeatedly put through the tion mill 
by other ists, but the results have been most unsatisfactory 
and contradictory, no sufficiently good test being known whereby 
the singleness of any earth got out by fractionation could be 
d , the somewhat 


except 
Eadionation, Uolese ttt pooioe 
on, unless it is pushed 


to give mixtures which reise to 
of the same kind, as it is to a mag wile 2 
This I have fully gone inte in my paper **On 
merry aa be B ie expressions O petvebs 
tionahon w may be seem : 
letters to me, by some-of the eminent sheradats who rbave nimoet 
made this method their own One writes—‘‘It is very tiresome 
working with the rare earths, as we never can be sure when we 
have got a definite result. There will never be an end to their 
history. I am very tired of 1t, and am much inclined to give it 
ap.” Another writes—‘' Unfortunately I commenced my re- 


searches on the rare earths with too little maternal, and I have 
not had the conrage, at age, to recommence the work on 
more abundant material. e further I advance in my work 


the more I am convinced that no known method permits of the 
complete seperation of these different earths one from the other.” 
A _ writes—'‘ apa loses gre ae the pe oy 
that it appears to me e, with the mat avail. 
able, to arrive at 4 siccoutal solation of the question.” I could 
mnltiply similar quotations, all breathing the same almost 


Jt would certainly not have been prudent on my part to invite 
a time-honoured comparison, and ‘‘rush in” where so many 
eminent men “fear to tread,” were it not that good fortune hac 
placed in my hands a physical test for these obscure mo 

s which is of the most exquisite sensitiveness. I refer 
to what I have for shortness called the Radiant Matter test. 

It 15 well known that s limited group of these rare carths, 
when ape itor yee tn vacue, Beg aly pensar spectra. The 
method bring out the spectra is to treat the substance 
ades exaeluacicel wit artes ee drive off excess of 
atid by heat, and finally to raise the temperature to dull redness. 

5 A Paper tefers Section B of the British Aseociation ot the Bir- 
aughem aah hs bey Willtam Crockes, ¥.R.5., ¥.P.C.8 = 
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oresce, emitting t whose waves 

deen centres oflength, The pes stbearoay 

e evo as fe best seen (ns spots ec w dispersion 

n appearance the bands ae 


trik f curhy iphate rat a tendency to wikis: 
strikes the su , 3 
e, provi at finda a body read: oe nae! 


and with not too narrow a slit. 
more analogous to the absorption-bands seen in ‘solutions of: 
an Sagi than to the lines given by spark spectre. 
by a high magnifying power, all appearance of 

ra 
leoked upon as approximate only ; the centre of each 
be taken as accurately determined within the unavoidable errors 
of experiment, but it is impossible to define their with 
much precision. The bands are seen much sharper the 
current first passes than after the current has been greg Jie 
some time and the earth has become hot. On cooling, the 

ness of the bands re-appears. 

As a general rule, the purer the earth the sharper the band, 
and when in: jes are removed to the utmost extent, the 
sharpness is such as to deserve the namerofaline This may be 
= mixing together yttris ahd lime Lime phos- 
phoresces with a continuous and with a discontinuous 
spectrum, Mixed together, the phosphorescing energy of the 
lime does not spend itself over the whole spectrum, but cancen- 
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trates itsclf in reinforcing the ytiria bands, A molecule 
of yttria vibeating with a definite wave-length gives a nearly 
sharp line, but the molecule of lime with which it is weighted 
to vibrate te wave-length more than 
another. ‘The yttrie induces the sight tion in the sdjaceat 
molecule of lime; but this lime, once set in vi cannot 
confine itself to the exact wave-length required, and overflows 2 
little on each side, and the result is a widening and blurring of 
the bands, pone greater in amonnt as the extraneous earth 
increases 1n quantity. ' 
ars tha vile ape’ ex occurs. The body which I have 
named S8, or is remarkable for the great sharpness of its 
phorescent Ime, and I 


in its sharpness, however | the bulk 
associated wi 


In the ian lecture on yttrium delivered 
Society (PAtZ. Trans. Part t 1883), 1 descrit 
escent spectrum given by element, and 


i have had the honour of delivering 
m of yttrium 


drawing of the 


[called 
sample 


disappears. the scale measurements must therefore be * 
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sed try traces, of other eaxths”’), and also many specimens 


fared sayteltat different dimes and fiei up to the highest 
haowa, a the time of Leh ; Practically eee 

Sa to & F203; 
roe i i ame thing ad up ton ene age every Ln 


wide of the dement yttrium. They are almost shahle 
get from the other bath physically god chemically, and they give 
ie shosphorescent spectra tx vacuo with extraordinary brilliancy. 
4s what I formerly called yttria, and have more recently 
piled old xttria Now these constituents of old yttrium are not 
tevpersties in yttrium any more praseodymium and neo- 
(assuming them really to be elementary) would be im- 
ymninm. They constitute a veritable splitting up 
of the yttrium molecule into its constituents 
‘Lhe plan adopted in the fractionation of yttria does not differ 
a Griscivis from the methods described in my former paper 
+4 Om the Methods of Chemical Fractionation.” Dilute ammonia 
ts added to a very dilute solution of the earth in only sufficient 
pms precipitate one half. After standing for several 
precipitate is filtered. After each fractioning the 
filtrate is to the left and the ipitate to the nght, 
and the are continued many times. 
The m (Fig. 2) shows the scheme clearly, with the 
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direction the precipitates and solntions travel, Limited 


» prevents me from giving coe thas 


even on a large diagram a 
few operations, but they will be sufficient to satisfy you that 
ehormous patience, a large amount of material, a not is- 


significant number of bottles, are 
tionation. Such proceedi are tedions enough even in 
narration, but no mere words can enable any one to realise 
wearisome character of these operations when repeated day 
day, month after month, on long rows of Winchester 

tties. 

After a certain time, on examining the series of earths in the 
lowest line of bottles, their phosphorescent spectra are found to 
alter in tlic relative intensities of some of the lines, and ulti- 


requisites for successful 


Ef 


mately different portions of the fractionated earths show spectra 
such as I have endeavoured to illustrate at the foot of the 
diagram (Fig. 2), where I give the spectra of five components of 
yttrium 

The final result to which I have come is that there are certainly 
five, and probably eight, constituents into which yttrium may be 
split Taking the constituents 1n order of approximate basicity 
(the chemical analogue of refrangibihty}, the lowest earthy con- 
stituent gives a deep biue band, Ga (A 482); then there is 2 
strong citron band, G8 (A §74), which has increased in sharpness 
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af the band, Showever, for the 
Glianion ationg dhenisia odeater name Eee . 
ogavenient, I will follow the plan freq adopted in 
foc cass, sd provisionally name these bodies as ia the 
I otters 8 asd G recat th origin of the earths 
Samatkite and Gadolinite. 
tele beers by subjection to fractiona.. 
: pts Realy to prove 
te one of the 


cons‘ituents. When yttria is added to samaria this line is deve- 


loped 10 er intensity, as yttria has the power of 
the ater bands of secicinm hile it does lot seem to affect 
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tinacity, it is not so integral a part of its ee he oe 
red, . , and o lines, For instance, the chemical as well as 
cal behaviour of these line-forming bodies is different. On 


-Closely comparing the spectra of specimens of samaria from -dif- 
ferent sources, line S8 varies much in intensity, in some cases 
‘being strong and in others almost absent ; the addition of yttria 
is found greatly to deaden the red, orange, and green lines of 
aamanam, while yttria has little or no effect on the line S8; 
-again, a little ime entirely suppresses line S8, while it brings 
out the samariam lines with increased vigour. Finally, attempts 
‘to separate Ime S23 from samarium and those portions of the 
‘samarskite earths in which it chiefly concentrates has resulted in 
sufficient success to show me that, given time enough, and an 
almost inexhaustible supply of matenal, a separation would not 
be difficult, These facts, together with the peculiar behaviour 
of the lines Ge and Gy, strengthen my suspicion as to the 
resolvability of samaniuani. 

Samaria giving the line S% had been prepared from cerite and 
samarskite Many observations had led me to think that the 
propirtion of band forming constituents varied slightly m the 
same earth from different minerals. Amongst others, gadolinite 
showed indications of such a differentiation, and therefore I con- 
tinued the work on this mineral. Very few fractionations were 
necessary to show that the body giving line S8 was not pre- 
sent mn the gadolinite earths ; no admixture of yttrin and samaria 
from this source giving a trace of it. It follows, therefore, that 
the body wh ce phosphore cent spectrum gives line S83 occurs 10 
samarskite and cerite, but not in gadolinite. 

It now became an interesting inquiry whether all these 
constituents of yttrum were united together in exactly the 
same proportion in every case A glance at the diagram will 
show that yttnas from different sources, although they may be 
alike as far as our coarser chemical tests are concerned, are 
not binlt up exactly in the same manner Thus, when the 
samarskite yttrrum was forming, all the constituent molecules— 
which I have provisionally named Ga, GA, Gy. G&, Ge, Gf, 
Gy, and $8—condensed together in fair proportion. In gado- 
hnite yttrium the constituents G8 and Gé are plentiful, G¢ is 
very deficrent, S3 1s absent, and the others occur in moderate 

tities In the yttrium from xenotime G2 is most plentiful, 
GB occurs in smatler proportion, G¢ is all but absent, and S315 
quite absent Yttrum from monazite contains GA and G2, with 
a sap es la of the other constituents, G8 1s plentiful and 
the red 1s good Yttrium from fiuocerite 1s very similar to that 
from monazite, but Ga iw weaker. Yttriam from hielmite is 
very rich in G8, has a fair quantity of Ga and GA, less of Gy, 
no S58, and only a very faint trace of Gy Yttrium from euxenite 
is almost :dentical with that from hielmmte. Yttrium from cerite 
contains most G¢ and G8, less Ga and G8, only a trace of Gy, 
anda fair proportion of $8. 

T have already mentioned how the key to these explanations 
WAS ed by an examination of the phosphorescent spectrum 
of M. de Marignac’s Ya (now called by him ice 

Referring to the diagram, it is seen that Ya 1s com of 
the following band-forming bodies -—G, $8, G¢, together with 
a fittle samarium. Calling the samarium an impunity, if 16 thus 
seen that gadolinium is composed of at least three simpler bores, 

it is by a method of his own, differing from mine, that M. de 

ran has obtained phosphorescent spectra of some of the 
rare earths He takes the induction-spark between the surface 
of 4 strong and acid solation of the metallic chloride and a clean 
platinnm wire a few mullims. above rt, The platinum wire is 
kept negative and the solution positive ; it is then oh erved that 
y cases a thin layer of fluorescent light 1s seen at the 
of the liquid. This layer gives a spectrum of nebulous 
For the sake of brevity I will adopt M. de Boisbaudran’s 
and call this process the method of revernon (the direction 
the spark being reversed). As this method 1s entirely different 
the one J adopt, it is not surprising that the results are also 

Experimenting in this way M. de Bois 
obtained, among others, two bands 
he considers are cauced by two elements, 

Z&, and which he considers new, at all events 
terbium and ly the elements of 
oe poner Rin pana beardiry show 

ytivia w my method give the 
greatest brilkancy ; : 
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our bands are not due to the same cause, althd é 
baudran’s experiments a led him to the sits pect 
The band of 28 (543) falls between the double green band: 
and the band of Za (§73) would come very pear the citron § 


In the hands of a practised experimentalist like M. de 
baudran this method may give trustworthy indications, 
must confess that in my opinion the test is one beyond the 
of practical analysis, owing to the enormous difficulty of 
the phenomena described by the discoverer. Usiless the 
of spark, the concentration and acidity of solution, and the 
perzion and magnifying power of the sp & ce 
Tatio one to the other, the observer is likely to fail in pi Po 
Spectrum even in solutions of earths which contain considerable. 
pies of Zaand Z8_ In my own case I not only have had 
the advantage of personal instruction m Paris from “i. de Bors- 
baudran himself in the best method of getting these reversion 
spectra, but on returning to London I brought with me some of, 
the identical earths which give these spectra at their best. In 
spite of these advantages I have sometimes experimented off « 
on for weeks without being able to see more than # 
glimmer of the bands described by M. de Boishaudran, ; 

Again, when everything 1s most favourable and the reversion 
bands are at their strongest, they are but a faint and hazy 
shadow of the brillant lines given by the bombardment process. 
M de Borsbaudran, speaking of the relatye sensitnveness of our 
two methods, says that the bombardment process s# vacuo is 
incomparably more delicate than his reversion test, and I esti- 
mate the relative sensitiveness of the two methorls to he in the 
proportion of about 1 to 100. 

ou have probably anticipated in your minds a questian which 

is likely to occur at this point of the inquiry If such results 
have been obtained by submitting yttrium to this novel method 
of analysis, what will be the result of fractionating some other 
reputed element ? 

Yttrium, as I have explained, is an exc*edingly stable mole- 
cular group, capable of acting as an clement, just as calcium, 
for instance, acts as an element - to split up yttrium requires not 










? 


| only enormous time and material, but the existence of a test by 


means of which the constituents of yttrium are capable of recoz- 
nition, Had we tests as delicate for the constituent molecular 
groups of calcium, this also might be resolved into simpler 
groupings It 18 one thing, however, to find out means of 
separating bodies which we know to be distinet and have colour 
or spectram reactions to guide us at every step; it is quite 
another thing to separate colourless bodies which are almost 
identical both in chemical reaction and atomic weight, especially 
of we have no suspicion that the body we are dealing with is a 
mixture. 

(I mention calcium because st one of several other elements 
which I have put through the fractionation mill, Many haadred 
operations have given me just sufficient encouragement to make 
me wish T had time to push this work to the end ) — 

One of the chief difficulties in the successful carrying oat of an 
investigation in radiant-matter spectroscopy 1s the ¢ 
delicacy of the test. This extreme sen-itiveness is a draw 
rather than a help To the imexperienced eye 1 part of 


trum in 10,000 gives as good an indication as § part in 10, | 
yt g & ) 


and by far the greater part of the chemical work 
i my hunt for spectrum-forming elements was 
upon material which later knowledge shows did aut contdin 
sufficient to respond to any known chemical test. It ia as if the 
element sodium were to occur in ponderable quantity: ws 
few rare minerals seldom seen out of the ccilectors cal 
With only the yellow line to guide, and secing the briltiancy 
with which an imponderable trace of sodium in a ralneral de 
clares its presence in the spectrum, I venture to think that @ 
chemist would have about as stiff a hunt before he ceught his 
yee eee htare bring my orange and citron bends 
to eart e ; 

Chemistry, except in few instances, 
detection of poisons, 
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¢. A new chemistry has to be slowty 
‘for data uncertain and deceptive indications, 

ing power of mass in withdrawing soluble 
fon, #74 the solubility of nearly all precipitates 
iwasent in traces in water or in ammoniacal salts. What 
deere} by “traces” will be better under tood xf I give an 
helatsve fifteen months’ work 1 obtained the earth 
ree 





, After 
 ttate which most chemixts would cal! absolutely pure, 
i contained not more than 1 part of impunty (samana) 
E of yttria, But this one part in a quarter of a 
lon profoundly tered the charac‘er of yttria from a radiant- 
mitter-spectroscopic point of view, and the persistence of this 
lery minute quantity of mterfering impurity entailed another ten 
months’ extra Iabour to eliminate these final “traces,” and to 
wetrtain the real reaction of yttria pure and stmple, 
The radiant-matter test applied to these phosphorescing bodies 
jteelf ta Be every day more and more valuable, and one 
fthe most far searching and trustworthy tools ever placed in 
© hands of the experimental chemist. It is an exquisitely 
@ticate test, capable of being applied to bodies which have 
yeen approximately separated, but not yet completely isolated, 
y chemical means; its delicacy 1s unsurpassed even mm the 
egion of ram analysis; its economy is great, inasmuch as 
he test involves no destruction of material ; and its convenience 
such that any given specrmen 1s always available for future 
eference. Likewtse, the quantity of material 15 limited solely 
vy the pore of the human eye to see the body under examina- 
ion eyond all these excellences 1s its trustworthiness. I 
hould perhaps exceed the legitimate inference from _expenence 
rere 1 to claim that this test 1s infallible ; but thi. I may say— 
juring the five years in which the test has been in daily use in 
ny la tory, I never once have been Jed to view its indications 
ith suspicion Anomalies and apparent contradictions have 
sropped up in plenty ; but a little more expermment has always 
ihown that the anomalies were but finger-posts pointing to fresh 
saths of discovery, and the contradictions were duc to ry own 
stroneous interpretation of the facts before me. 
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SCIENTIFIC SERIALS 


RKendsconti del Reale Iststuto Lombardo, July —On some new 
whstituted derivatives of benzine, by E.G Korner. In order 
o complete the still defective aromatic serres, the author has 
wwepered a number of these derivatives, studying them in con- 
ection with the relative tsomerous compounds The list in- 
sludes a hydrochlorate, (B)HCI,H,O; asulphate, (B)2H,SO, ; 
wthoiodacetanilide, C, Hy. . NHC,H,0 ; and nitro-orthobnodo- 
denzine, probably CyHa. I.1. H. NO, ~—On the effects of the 
iwiphate of copper against the parasites of the grape-vme, b 
*rof, Gaetano Cantam It is shown that this remedy, whic 
1a8 already been successfully tried in France, should also he 
ntroduced in Italy, if not to supersede, at least jointly with, the 
nilk of lime.—Chemical] and experimental researches on human 
nilk, by Prof. G. Sormant and T. Gigli. It spree from the 

experiments that a mimed or normal diet yields far 
setter results than an exclusively animal or vegetarian régime. — 
-etvorological observations made at the Brera Observatory, 
Milan, during the month of July. 


Aotanische Fah bicher, von A. Engler, Siebenter Band, 
Jet iv.—Contributions to the morphology and classification of 
he Cyperacex, by Dr. F. Pax The author regards the C 
ete af reduced types cf a series which is more advanced phylo- 
‘enetically than the Juncaces. As regards their relations to the 
arispinem, he concludes that the affinity is not so direct that the 
: a a nee sewed from the Sed ray the flower and 
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1885, on classificatory botany, &c. This, together with the 
- the mare tespostant of thase which 


frequent analyses of papers 
aa published. in languages not usually familiar to ordinary 
readers, greatly enhances the value of Dr, Engler’s excellent 
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Bericht aber die Thathighett der botanischen Section dex Schics- 
tschen Gesellschaft, 1885, compiled by Prof. Dr. F. Cotn.— 
The Botanical Section of the Society held nine meetings during 
the year 1885, at which the following original papers were 
read .—Dr. Fogler, on the vegetation of the German i 
mn South Africa.—Dr Pax, on the genus Acer.—Herr Limp- 
nicht, on the formation of pores in the cortex of the S _ 
Dr. Eidam, on an Entomophthoraceous fungus found on frogs” 
dung —Dr Schroter, on the mycological results of a journey to 
Norway —Dr. Pax, on the morphol and classification of the 

yperacer.—Dr, Engler, on the family of the Typhacese,—The 
report closes with a statement of the results of the investigation 
of the Phanerogamic flora of the district m 1885, arranged by 
R, von Vechtritz. 


Bettrage eur Brologie der Phanzen, von Dr. F. Cohn, Vierter 
Band, Zweites Heft —Investigation, on the tendrils of the 
Cueurhstacee, by Dr. Otto Miiller, of Bresiau (3 plates}. ‘The 
author concludes, chiefly on anatomical grounds, that the arritable 
part of the tendril of the Cucurbitacez is of foliar nature.— 
Investigations of the Flagel/ate, by Dr Arthur Seligo (1 plate). 
—Busidiobolus, a new genus of the ELstomophthoracee, by 
Dr Ed. Eidam (4 plates). The author regards the resting 
spores of this genus as true zygospores, though the gametes are 
of unequal size, and expresses the opmion that the Zastomo- 
paAthorea find their natural place in the Zygomycetes, as directly 
related to the Mucorinz. 


SOCIETIES AND ACADEMIES 
SYDNEY 


Royal Society of New South Wales, August 4.—Ch. 
Rolleston, Presudent, in the chair.—The Society’s Medal and 
Prize of 25/. was presented to Mr. S, Herbert Cox, F.C.S, 
F.G.S., for his prize egsay on ‘‘ The Tin Deposits of New South 
Wales.” The principal deposits occur in New England as im- 

ions, sarees on veins, and lodes in granite, also as gasly 
veins in Silurian slates, and as a network of veins or stockwork 
in haplite. The granitic se cen occurred not later than 
Carboniferous times, and no sedimentary strata appear to have 
been deposited until the Tertrary period, when the leads of 
alluvial tin were formed, together with their associated 
Denudation on an enormous scale has gone on, and the Silurian 
slates which rest on the Bae have only been preserved as 
outlying patches included in folds in the g amte. Dykes of 
feldspar and quartz porphyry traverse both the > and slates, 
but the date of this eruption is probably ote although 
evidence a to point out that this acidic only ed 
the ensuing basaltic eruption by a short time. The more fluid 
basalt fiowed for considerable distances, frequently ing the 
gravels of the river-beds with the tin they contained, and 
serving these ‘‘deep leads” from subsequent denudation. trae 
lodes appear to be rare, but some remarkable i arene 
sige’ in greisen a eregs ian” bree! otha size gotten 
in the granite, and in the slate veins up to 4 inches i 
width occur, but these are certainly not true fodes, Fo bg 
wolfram occurs in separate veins from the tin ; copper and irom 
pytites, fluor-apar, tourmaline, white mica, and topaz are com-~- 
mon ; forms a rock with quartz, through which tinstone is. 
impregnated. In the altuviel deposits, tinstone is fouod assc- 
clated with » sspphiires, zircons, &c. The greater 
the tstone raised hes been from the alle | 
leads ” which are still being worked? and | 
greatly developed in the future, closely conte: 
to depths of t40 to. tl eet, and are. fequenty ho 
40 to } » and are : 
solid Hoes of basalt. Very good ead nd 
have been efocted, and al h the 
‘Yary greatly in alifferenst 
yinld tin 
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MacPivereon, M.A., was also read, on the aboriginal names of 
river’ iz Avuatrelis philologically examined. — - 
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Academy of Sciences, October 27.—M. Jurien de Ia 
Gravitre, President, in the chair.—On Dr. Somers views re- 
garding the solar spots and protuberances, by M. Faye. In a 
paper tly contributed to the gid hes of the German 
Astronomical , M. Speerer adopts the view that the 
faculse and spots are due to the currents of hydrogen which 
forma the solar But to the secending currents, 
the cause of which is unexplained, is attributed a cerentng 
current which, by penetrating amid the faculse to the body 
the gives rise to a spot. The h na thus drawn in 
eases round about the funnel of the spot, and, by mingling 
with the ascending currents, effects a complete circulation. 
The author points out that these ideas are completely anal 
to his own, and would be identical, had M. Spoerer studied the 
ical cause of this remarkable circulation, which is here 
attributed to aces poh ae recone of the horizontal currents 
producing on the solar surface gyratory movements with a ver- 
neparlereeaa axis like those sf the L sigreats sree S ane 
atm -—A comparative study of the actions of walk 
and running, together with the mechanism of the ceanciicn 
between these two movements, by MM. Marey and Demeny. 
In this paper, which complements the author's previous com- 
munications on animal kinematics, numerous differences are shown 
to exist between slow and rapid pace, the latter being character- 
ised by moments of complete detachment from the ground and by 
other equally important features scarcely visible to the naked eye, 
bat which are now clearly revealed by the chronophotographic 
and dynamographic processes. The paper 1s furmshed with six 
diagrams illustratmg the contrasts between both motions and the 
transitions oe ote to the SG oneaderatoee On the 
In coonlenedt pravios papers on several aberrant types of 
gasteropods, the author here continues his analysis of the facts 
connected with the central nervous system of these a 
S care is taken to distinguish between the groupe of ganglia 
primary importance from others which, notwithstanding their 
size and nembers, really play only a secondary part in the 
nervous system of the gasteropods — calture at Ward- 
recques, -de-Calais, and at Blasinghem, Department du 
Nord, 19 1886, by MM. Pornon and Dehérain. In continuation 
of previous of the results of experiments carried on for 
many years in the north-west of France, the authors here 
announced that the most profitable varieties of wheat are those 
which, besides ing the returns, are best able to sup- 
manures t lodging. Preference above all is 
ven to square-eared vanety (6// 2 df carré), which they 
may be brought mto general use in order to meet the 


of foreign edie of Fin- 
comet made at the Lyons Observatory (Brunner equatonal 
o't6m.), bi — Observations of the same comet 
made af Observatory of Nice (Gauter equatonal), by M. 
Perrotin,-Note on the errors of division in Gambey’s mural 
circle, by M. P . These errors bei ager gaah & 
determined, the au considers that the Camber circle wi 
the new mercury allowing a continuous observation 
of the Nadir, may be advantageously used in astronomic re- 
rena peg depth pate r : —On a yaad 
cerning e plane raic curves, , ; 
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lura, already studied by Giard and Julla.—On the 
of carbonic acid in infectious diseases determinad 
non-aerial microbes, by M. S. Arloing.~-Geological 
of the district of Croix-Rousse (Lyons), by M, Fontanpes. 
The tunnel 2400 metres long now in progress tier Tee enue 
between the Rhone and the Saone at Lyons has L 
opportunity of studying the geological features of the district 
which ars to consist mainly of Pliocene sands 

ness remains of Mastodon arvenenss:, above which 

hocene alluvia with Z/ephas meridionalis, Quaternary allavia, 
and Glacial deposits (moraines, loam, &c.). 
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OUR GUNS 


dy BENEVER attempts are made ‘to manage scientific 
matters by means of committees failure is sure to 
ult, Some of our Continental friends, the French 
specially, are fond of working in pairs, and excellent 
esults have been arrived at by such means, but the 
nethod does not appear suitable to the English intellect, 
venice all our great achievements in science have been 
ittained by single individuals. As soon as a committee 
‘ets to work, darkness seems to fall over the intellects of 
‘g members, and not only are the most absurd blunders 
, and errors of judgment committed, but they 
“@ persevered in long after outsiders have detected and 
them. We need only mention the Longridge 
ire-gun and the Moncreiff carriage as instances of the 
efective judgment which kept back the introduction of 
sese useful and original inventions for some thirty years. 
3ut the blindness of the Ordnance Committee, or of the 
Jnknowsi Being who is responsible for our guns, is still 
nore curious and distressing with reference to the strains 
‘hich guns must be constructed to withstand. We look 
n vain for any information on this head from the recent 
tports of committees or from the lectures of their inspired 
spresentatives, while such information as we have reveals 
he fact that, at the time when our new breech-loaders 
rere designed, the knowledge of pressures which the 
Jnknown Designers had was absolutely erroneous, and 
hat the errors were of so elementary a character that it 
squires no special knowledge of the subject to detect 
1em. If the indicator- diagrams of a steam-engine, and 
statement of the work performed by it, were laid before, 
any rate, the two civil members of the Ordnance Com- 
nittee, with a request that the pressures in the cylinder 
hould be investigated with a view to ascertaining whether 
ey were correct, these gentlemen would, at once, com- 
are the indicated power with the work done, and if 
1e former were less than the latter they would, without 
esitation, declare that the pressures said to have pre- 
ailed in the cylinder were toolow. Now, attached to the 
ficial drawing of the first 10-inch breech-loading gun was 
pressure-curve purporting to represent one-fourth the 
ursting pressure when firing a projectile of 500 Ibs. 
eight, and imparting to it a muzzle velocity of 2100 feet 
er second. The mean pressure, measured from this curve, 
8-8 tons per square inch, the travel of the shot in the 
me ia 22 feet, hence the work done by the powder would 
© 15,205 foot-tons. The muzzle energy of the shot is a 
le more, namely, bag tegen But besides the 
mergy communicated to the Ibs. weigh 
owder gates have to be set in movi the frict oe vd 
as checks has to be sd oe 
to be overcomes rotation has to be im- 
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the area bounded by the pressure-curve represented the 
work done in the bore; how is it, then, that it never 
occurred to any one on the Ordnance Committee to com- 
pare the work done with the effect produced? Such a 
comparison would have shown 20,400 foot-tons of work 
done by an indicator-diagram measuring only 15,205 foot- 
tons! The check pointed out should have been applied 
as a matter of common prudence, because tt is notorious 
that then, as now, our direct knowledge of the pressure of 
powder gases in the bores of guns was very limited. 

We are aware that it has been explained that the 
pressure-curve we have been discussing does not repré- 
sent powder-pressures, but pressures one-fourth of those 
which would burst the gun; but such an explanation does 
not mend matters, for it reduces the factor of safety of 
the gun—already assumed at the dangerously low limit of 
four—to th ree, which no one, surely, would contend to be 
sufficient ! 

We are obliged to revert to the question, Why has 
not an actual pressure-curve been made public, and why 
did not the Col/ngwood Committee commence their 
report by showing that the 12-inch 43-ton gun was de- 
signed of sufficient strength? The answer, we are afraid, 
is that our gun-builders do not know what pressures they 
have to contend against, that our guns are being made 
by rule of thumb; in fact, their proportions are slowly 
arrived at by the costly method of tnal and error. 

Again, Colonel Maitland, in his lecture, gives a diagram 
showing, graphically, the pressure resultmg from firing 
quick-burning, medium, and slow-burning powders. We 
must assume, the curves being given for the purpose of 
comparison, that they represent the effects of the same 
weights of powder burned under exactly similar condi- 
tions ; therefore the areas of the figures bounded by the 
curves, as Colonel Maitland tells us, represent the work 
done 1n the gun, and measuring the areas of each curve 
up to only 14 calibres’ length of bore we find that the 
slow-burning p owder does more than twice the work of 
the medium-burning, and two and a half times that of the 
quick-burning powder! Surely Colonel Maitland would 
not wish us to draw such conclusions ; and yet they are 
necessarily deduced from a diagram which must have 
represented the views of the Ordnance Committee only 
two years ago, and after Capt. Noble had shown, in hi 
admirable lecture on “The Heat-Action of Explosives,” 
dehvered at the Institution of Civil Engineers, that the 
potential energy of all powders was very nearly the same : 
a view recently indorsed by Sir W. Armstrong, who 
stated that rather more of the slowest-burning powder was 
required to produce a given ballistic effect. We venture 
to say that, had the questions in review been under the 
control of a single, competent, fully-responsible man 
the anomalies which we have pointed out could never 
have arisen, the aid of practical mathematiciams would 
have been invoked, and the warnings of Sir W. Arm- 
strong and others would not have been disregarded. 

The public, no doubt, is weary of the constant dis 
cussion of past blunders, and the repeated allusions to 
them would be unjustifiable were it not for the vitat 
bearing which these have on the future, and a most valu- 
able result will be obtained if our efforts, and those of 
other writers, should be the means of destroying our 
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‘absurd system of administration altogether, or at any | has been brought up to the business of steel-inaking or 
tate of dispelling the fatal complacency in which the { gun manufacture, not one of them has made himself a . 
Ordnance Department wraps itself, and which found a | name in the branch-of manufacture and metallurgy which 
‘voice when Colonel Maitland declared two years ago “that | the Committee directs, not one of them would be com- ’ 
our balhstic knowledge has long been fuller and more | petent to go abroad and start a steel-works and gun | 
complete than that of any of the Continental authorities”! | factory unaided by the contractors and subordhwate 
But it is proverbrally easy to find fault, especially with | experts about them—how can they be competent to deal , 
Government departments, though by no means so easy | either with the complicated theories or tie practical ’ 
to propose practical remedies for defects of administra- | details of gun manufacture? and when failure occurs, who ; 
tion which force themselves so irresistibly upon the | is to blame? 
nation as do the shortcomings of our naval and mihtary | Judging by Colonel Maittland’s lecture and Sir F. Bram- 
management. Fortunately, however, no great originality | well’s expositions, the Committee, as a body, and aa ‘ 
is required on the part of the would-be reformer. He has | individuals, are not only satisfied but even complacent, 
only to observe how great private firms manage their | for they find that other nations are in almost as bad a 
business, and carry on operations quite as extensive and | muddle as we are ourselves. It 18 perfectly obvious that 
comphcated as any of the branches of Her Majesty's | there must be individual responsibility. The head of each 
service. What private firm could exist, secure the con- | department must be a permanent officer directly respons- 
fidence of its customers, or the soundness of its work, if | ble for the design and execution of such things as the { 
its head were appointed for five years, and selected, not | military or naval forces require, and these heads should | 
cause he had received special training in the business | be selected from the most able men to be found within or ? 
which he 1s about to manage, but had done good service | outside the services, men who have already achieved a 
‘n some other situation for which he had been tramed; or, | reputation in the special departments for which they are . 
worse still, if the selection were made because the man | required. 
selected was a good fellow and on the best of terms with | And there are precedents forthis The Post Office ;— ° 
all the members of the firm! Has any great firm ever | can anything exceed the admirable manner 1n which that 
started as a company? Has not every one of them owed | branch of administration works, and keeps in the fore- 
'ts origin to the personal qualities of some one man, and | front of progress’ It is needless to say that it ts not 
those that have survived the death of their founder, have | worked by shifting committees Or, take the steam 
been carried on by men of distinguished ability selected | department of the Admiralty We never hear of 
usually by him. We do not speak of enterprises requiring | serious complaints of the main engines or the countless 
so little originality as railway, gas, or water companies, | subordinate machines of our war-ships, our Navy is 
sut even m them the chairman nises by a species of | ahead of all others in respect of adapting every useful 
natural selection to a position of prominence, the natural | invention, every scientific appliance ; but then Mr Wright 
yomage due to a master mind, Would any sane man | is a permanent chief, and he 1s not hampered by a com- 
sropose, for a moment, that the chairmen of such com- | mittee co nposed, shall we say, of carpenters appointed 
yanies should be changed every five years, and farther, | for short terms of office. And yet the changes wrought ' 
hat mn order that they might suffer no loss they should | in Mr Wnight’s department during his long term of office 
exchange offices, that 1s, the railway chairman, at the | are more extensive in kind and much more varied in 
*xpiration of his term, should become chairman of the | detail than anything the Ordnance Department have had 
,a8 Or water company, and so on? to contend with The steam-engine has been completely 
Yet this is precisely the way in which our dockyards | altered, surface condensation has been mtroduced, the 
and arsenals are managed. Officers, most of them most | steam-pressure bas been mcreased eight-fold, compound 
ustimable and excellent gentlemen, who happen to be in and triple expansion has been introduced, the whole 
‘avour with the superior powers, receive these desirable | systein of torpedo warfare has come into being with all its 
appomtments, and often travel from one to another till complicated apphances, the electric hght has been 
“hey are obliged to retire from the service altogether | adopted, and in addition the design and supervision of the 
They would be more than human if they refused the , Dockyard machinery has fallen to his share. The pablic 
offers made to them, and it is unreasonable for the public never hears of Mr. Wnght. had we not mentioned his 
to cover them with abuse on account of shortcommgs , name, most of our readers would have been ignorant as 
which are due to the system, and not to the individuals. | to who wis the meritorious officer to whom we were 
We cannot, for a moment, admit that any of the com. j referring ; his very virtues have been the cause of his 
mittees are corrupt in the slightest degree, directly or | obscurity ; his 1s not an heroic part, and he has never 
indirectly, or that they have not done their best to carry slants public attention to himself by making a mess ad 
sut the ‘work intrusted to them; neither are we disap- ; anything. j 
yointed with the results of our absurd organisation, any | And next, let us look abroad. We have no hesitation in 
more than we should be with the misfits which would stating that the most successful gun factory in the world 
‘esult if we msisted on our tailor becoming our boot- | are the Abouchoff Works near St. Petersburg. Tet 


maker also. establishment, since 1866, has been under the divass Ser 
‘Take the case of the Ordnance Commuttee. It is com- | sonal control of Admiral Kolokolzoff, and pended 


posed of officers who, including the President, are being | period the guns turned out have not vari © ‘ 
continaally changed, and it also numbers two apparently design or material; they have ‘been inexewsod ae batt 
permanent civil members. Not one of these gentlemen | and constructed to produce higher mbsife, energy ; pe 


a 


mw ela 


se ee 


Cie ee ened 











* 






ian abaclute fact that the projectiles which fit the guns 
of 2856 can be fired from the guns of to-day, and vice 
versd. Mone of the Abouchoff guns have ever burst or 
injured a single man! The Commuttes on the Col/:ng- 
tweod accident ascribe the disaster in part to the unequal 
composition of the material. Admiral Kolokolzoff pro- 
vides against the possibility of this by using nothing but 
crucible steel. His casting-house contains about 2000 
crucibles ; each holds a small charge of steel, the composi- 
tion of which 1s determined with the utmost care and 
exactness, The consequence 1s that ns material is abso- 
lutely uniform, and, in addition, he 13 the only man that 
has adopted Whitworth’s method of fluid compression. 
He does not use crucible steel because he has no other 
means of casting: he has Bessemer converters and 
Siemens-Martin furnaces; but for the highest-class 
work he prefers the crucible metal, because of its 
necessary uniformity when prepared with proper care. 
Had we had a man of the Admiral’s capacity per- 
manently at the head of our Gun Factory, had we sub- 
sidised any important steel-works as liberally as the 
Elswick firm has been assisted, we could also, twenty 
years ago, have had ingots of 40 tons weight of crucible 
steel of any quality desired. The Abouchoff works began 
to make 12-inch guns about the same time as we did, but 
their gun of the same proportions as those of the Cold:ag- 
wood weighs 50% tons against the 43 tons of our dis- 
credited weapon Our amended guns will weigh the 
same as the Russian. How 1s this to be accounted for, 
if we be, as Colonel Maitland asserts, far ahead of our 
neighbours in the science of gunnery ? 

Let us now contrast the Russian record with the history 
of our own guns) Sir William Armstrong introduced 
what he, in his address to his shareholders, calls, with 
gome pride, his own gun—our first breech-loader It was 
a built-up gun, upon the principles advocated by Mr. 
Mallet in bis work on artillery in 1856, and the breech 
mechanism was a close imitation of that of the guns on 
board the Chinese junk which was moored off Essex 
Street during the Exhibition of 1851 At that time the 
Broadwell ring, or, rather, gas-check, such as we know it 
applied to muzzle-loaders, had been used at Woolwich, 
but had probably been forgotten ; at least it was not 
applied to the Armstrong breech mechanism, which 
failed from its avowed danger when apphed to the 
larger calibres of guns. We then gave up breech- 
loading and reverted to muzzie-loading, and finally 
we have come back to breech-loading, and adopted 
steel some twenty-five years after the Russians had 
completely solved whatever difficulties there may have 
been in the process of using it. In muzzle-loaders we 
mevert to the gas-check, and so we have at least three 
classes of projectiles in use instead of one only. How 1s 
it that we have got into all this confusion? The only 
possible answer 1s that it 1s caused by our absurd system 
of having no permanent responsible scientifically educated 
officer at the head of each department of the Arsenal. 
The newly appointed chief knows nothing of what his 
pradecessor did or what his experiences had been, for 
eeperience cannot be readily communicated from one man 
seen ; he is, in fact, net a chief, but, for more 
3 ae faa ine, 
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HAINAN AND ITS PEOPLE 


Ling-Nam, or Intertor Views of Southern China, t- 
cluding Explorations in the hitherto untraversed Island 
of Hainan, By B.C Henry, A.M. (London: S. W, 
Partridge and Co, 1886.) 


PORTION S of this book have already appeared fram 

time to time in the two magazines in the English 
language published in China, the Cizsa Review and the 
Chinese Recorder, but they well deserved the more per- 
manent book form, for the author, hke many other mis- 
sionaries, has travelled widely mm parts ef China which 
are rarely visited by Europeans. Mr. Henry, too, writes 
from a full mind; he has made the most of his great 
opportunities, and accordingly he has contributed here a 
very real and sohd addition to our knowledge of the 
Middle Kingdom. Im reading it we are constantly re- 
minded of a work written a good many years ago by 
another missionary, which has now almost attained the 
dignity of a classic, viz. Dr. Willamson’s “Journeys in 
North China”, both are of the same useful, substantial 
kind, and for a long time to come both will have to be 
referred to for information in regard to the respective 
districts with which they deal. Mr Henry refers solely 
to Southern China, as the name Zing-Nam ( South of 
the Ridge”) implies, and to the Kwangtung or Canton 
province. He describes various journeys through the 
central and northern parts of this large and populous 
province, along the principal streams. As we read o 
town after town with populations of 100,000 and over, we 
begin to understand how populous China is. But then, 
with the exception of the valley of the Yangtsze, the two 
great southern provinces of Kwangtung and Kwangsi are 
the most thickly peopled of the whole empire. Even 
those who have travelled in parts of the Canton province 
will be surprised to learn from Mr Henry of the mag- 
nificent scenery of the north and north-west. The idea 
of the passing traveller in and around Canton and 
the neighbouring cities is that the whole province is 
a vast plain in a high state of cultivation; but in 
the upper courses of the tributaries of the West River 
Mr. Henry found scenes worthy of the wildest moun- 
tain regions. Here also, on the borders of Hunan, 
he came in contact with one of those tribes which 
are found lke scattered fragments over fhe whole of 
China south of the Yangtsze—amongst, but not of, the 
Chinese, with their own commuantties living generally in 
fastnesses amongst the mountains, preserving in a great 
measure their ancient habits, and but shghtly contam. 
inated by the proximity of their Chinese conquerors, 
Their name 18 legion, and they are sure to furnish 
abundance of work for ethnologists in the future. In the 
present instance the people are called the lu, and are 
described by Mr. Henry as lower in stature shan the 


Chinese, with a sunilar complexion, although some axs- 


almost copper-coloured. They do not shave the head, 
but wear the hair coiled up behind, men and women 
having long hair. They wear immense silver cartings 
and neckiets, while the hair is decorated with ornaments 
made of the pith of the wood-oil tree and cecke’ feathers, 


Their territary is forbidden ground to the European, the: 


Chinese taking care that the restriction is 


ey 
any é 


4 


$92 


NATURE 


{ 


[Qct. 23, 1886; 





add little to our knowledge of them ; but it appears that 
they have no written language, although a few understand 
Chinese. Their language is distinct from any Chinese 
dialect. Beyond these few details nothing 1s known of 
the Iu, and they and their country appear destined to 
remain a mystery for some years to come. 

But beyond question the most interesting and valuable 
chapters in the book are those dealing with the island of 
Hainan. This has been hitherto in great measure a 
terra incognita. The Jaie Mr. Swimhoe succeeded in 
gomg a few days’ journey from the coast, and vessels 
occasionally touched at one of the ports. But it was not 
until a few years ago that its position was properly 
settled ; before that time it was twelve miles out on all the 
charts. Mr. Henry, with a Danish gentleman who had 
already made a circuit of Hainan on foot, travelled into 
the heart of the island, and making a Iong detour returned 
to the port of Houhow on the north. He thus travelled 
through a considerable part of the mountainous region in 
the centre, which 1s the abode of the Lis, or aboriginal 
population, and had ample opportunity for studying their 
habits. The information given in this book about the 
island and its people is, as far as we know, the first 
detailed and definite account published in any European 
language. The whole northern half of the island he 
describes as a plain, level to a great extent, but mostly 
undulating, and broken in a few places by isolated hills 
and low ridges, The central and southern portions are 
mountainous, the highest elevation being reached in ranges 
called the Five-Finger and Li-Mother ranges, from which 
all the larger streams take their rise. The flora of the island, 
though but slightly investigated, 1s known to be of great 
variety and interest. Mr. Henry noticed about 100 
species of plants which he recognised as well known, while 
he brought back 200 species which are now in process of 
determination. From what 1s now known, the flora seems 
more nearly allied to that of the islands of the south than 
to that of the adjacent mainland. The number and vanety 
of Hainan birds 1s suprising. Mr. Swinhoe noted 172 spe- 
cies, 19 of which proved new to science, and were first 
described by him; but as his journey was only of a few 
weeks’ duration, and chiefly along the coast, it 1s probable 
that many new discoveries in ornithology will be made 
when the interior 1s better known Of the mammals even 
less 1s known, and the variety of fish around the coast 18 
endless. The meteorology, too, 1s noteworthy. Hainan is 
the home of the typhoon, and earthquakes are of frequent 
occurrence. In the latter case the axis of disturbance runs 
directly across the island from one side to the other. Of 
the people Mr. Henry is able to give us much more in- 
formation. The Chinese immigrants have peopled the 
coast opposite the mainland, and all the low-lying lands 
upto the base of the hills, which latter are inhabited by the 
Lis. Busbetween the two 1s a people speaking a Loi dialect, 
the origin of which ts unknown. They are like the Chinese 
in many respects: they wear the same dress, live in the 
same kind of houses, eat the same food, and intermarry 
freely with them, but they hold to their peculiar dialect 
with remarkable persistence. There is a theory that 
these people are descendants of Miao-tsze, brought ages 
dg. foes the Highlands of Southern China 0 act oe 
mediators between the Chinese and the aborigines of 
Hainan. How far they resemble any tribe on the main- 


land remains to be determined, but they are wholly dis- 
tinct in physique, language, and customs from any of the 
Li tribes. The ubiquitous Hakkas from Canton have 
also established themselves in Hainan, pursuing agricul- 
ture under the most forbidding circumstances, and convert: 
ing the jungle into cultivated fields with their usual tenacity 
and success. But the main interest of the Hainan portion 
of the book centres around the Lis, Here, as everywhere 
else that they have come into contact with aborigines, the 
Chinese have adopted the simple classification of “tame” 
and “wild,” “ripe” or “green,” todistinguish those who have 
succumbed to Chinese influence and those who have not 
They wear the hair twisted into a knot on the top of their 
heads The women are all tattooed with blue lines over 
the face. The process of tattooing 1s very simple. An 
incision 1s made with a sharp knife to the shape 
of the pattern given; and, while fresh, ordinary 
Chinese ink is introduced, which gives a blue tinge, and 
in a few days the wound begins to heal. The Chinese 
say that the same pattern 1s preserved for generations in, 
the same family, not the shghtest variation being allowed, 
lest the husband’s ancestors should not recognise the 
wife after death. Ina Chinese account of the Lis, trans- 
lated by Mr. Henry, 1t 1s said that their custom 1s not to; 
cry when their parents die, but to swallow quantities of 
raw meat, which 1s their mode of expressing great grief,— 
a curious circumstance, which possibly may be accounted 
for by the statement made in the same account, that the 
Lis orginally belonged to a race of birds and beasts, and 
that being derived from an egg they remained im- 
pervious to Chinese civilisation. However thts may be, 
Mr. Henry found them a simple, kindly, hospitable 
people, who appeared to think nothing too much trouble 
when assisting the stranger. No idols, or other religious 
symbols, or indeed trace of a religion at all, was found 
amongst them, although the traveller looked carefully for 
them. A curious custom among them :s for the young 
people to have authority in the house, and every question 
of food, lodging, or purchase of articles is referred to 
them The father and mother appear to efface themselves 
inside the house. At meals the whole family is united. 
They greet a guest by extending the arms, placing the 
open hands with the finger-tips touching, or nearly so, 
and draw them inwards with an inviting motion. They 
bid farewell in a similarly graceful fashion, extending the 
open hands with the palms upwards, and slightly inclined 
outwards, in a movement as if handing one on his way. 
Their features afe rather square, the nose not being s0 
flat as that of the Chinese, and the eyes of a different 
type. No sign of graves was seen anywhere, and 
all inquires failed to elicit any intelhgible account 
of what they do with their dead. The substance 
of all that the travellers could learn was that they place 
the body without a coffin in any secluded spot, taking 
care to replace the earth, and cover it over so that it may 
not be recognised. They are free from many of the 
superstitious and idolatrous practices of the Chineta! 
they have no ancestral worship, and no knowledge of 
geomancy. They seem to be divided into fifteen fies 
teen tribes, which are known under different names, and 
ep more or less in dress, ayn and. customs, Bat 
evidently belonging to one homogentous 
together by comsnos ties, and as 4, rule living — eal 
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germs “with each other. Mr. Henry thinks they are 
of Malay origin, but his argument, based on the 
names by which they call themselves, appears somewhat 
weak. It is more probable that we shall know nothing of 
the ethnology of the Lis until that of the Lolos, the Miaous; 
lus, and many other tribes of Southern and South- 
Western China and Tonquin, has been studied. Whether 
the Lis have a common origin with one or all of these, or 
with the aborigines of Formosa, must for the present 
remain in the region of conjecture. But there can be 
no manner of doubt that, in the words of Mr. Henry, 
Hainan promises much of interest to the traveller and 
scientific investigator, in its striking natural features, in 
its imperfectly known flora and fauna, and in the ques- 
tions that arise as to the race, religion, and probable 
destiny of its aboriginal people, 











GIGLIOLI’S “ AVIFAUNA ITALICA” 
Avifauna Italica. Elenco delle specie di uccelli sta- 
tionarie o di passaggio in Italia, colla loro sinonimia 
vulgare, e con notizie piu specialmente intorno alle 
migrazion: ed alla nidificazione. Compilato dal Dottore 

Enrico Hillyer Gighoh, &c. 8vo, pp. 626. (Firenze, 

1886.) 

A SHORT time ago (NATURE, June 24, p. 168) we 

noticed the new “ Check-List ” of North American 
birds issued by the American Ornithologists’ Umon, and 
took occasion to refer to the corresponding “ List of British 
Birds” compiled by a Committee of the British Ornitho- 
logists’ Union, and published by that Association in 1883. 
We have now before us a copy of a similar publication 
upon the birds of Italy, prepared, however, under some- 
what different circumstances. 

At the International Ornithological Congress held at 
Vienna in 1884, which was attended by delegates from 
nearly all the civilised nations of the world (with the 
strange exception of Great Britain !), Italy was worthily 
represented by Prof. E. H. Giglioh, of Florence, well 
known as one of the most learned and enterprising zoo- 
logists of that country, and for the excellent series of 
Italian vertebrates which he has collected together in the 
wmauseum under his charge. In consequence of the re- 
commendations contained in the report presented to the 
Italian Government on the results arnved at by the Con- 
gress, it was determined to constitute an “ Ornithological 
Office” in Italy under the Ministry of Agriculture, and 
Prof. Gigtioli was made Director of the new Department. 
In compliance with the resolution passed at the Interna- 
tional Ornithological Congress, one of the new Director’s 
first tasks was the compilation of a standard list of 
Italian birds, or “ Avifauna Italica,” as it is here shortly 


in preparing their various lists of native birds, the 
delegates at the Congress weré invited to follow as a 
model the catalogue of Austro-Hungarian birds, lately 
issued by Messrs. v. Tchusi ru Schmidhoffer and v. 
Homeyery. But Prof. Gigilioli could not altogether 
sequiesce in this recommendation, and, perhaps wisely, 
‘preferred. to adopt the systematic classification already 
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the kind existing in the Italian kingdom. Besides thé 
correct scientific appellation of each bird, and what is 
considered as its standard Italian name, Prof. Giglioll 
has also taken great pains to give all the vernacular’ 
terms by which each species 1s known in the many and 
various Italian dialects. These are in some cases very 
numerous, as will be seen on reference to such species as 
Lantus excubitor and Merops aptaster, and, although of 
less interest to foreign naturalists, will make the list of 
greater value to the native student of Italian birds— 
whose assistance is specially required in ascertaining 
many yet unknown particulars concerning the rangé, 
times of migration, and mode of nesting of the various 
species, 

As regards the limits of the Italian avifauna, it would 
seem that Prof. Gigholi is an “ Irredentist ” of the most 
extreme type. Not only does he include Corsica and 
Malta within the Italian zoological region, for which, 
no doubt, he has every show of reason, but also the 
Trentino, Istria, and Dalmatia. It is difficult to under- 
stand why the line should be drawn at Dalmatia, or why 
it should not also just as well include Montenegro, 
Epirus, Greece, and even Macedonia! This so-called 
“Ttalian Region” is divided by Prof. Giglioli into three 
provinces, namely,a Northern Continental, and a Southern 
Continental Province, separated from each other by the 
line of the Apennines, and an Insular Province, consist- 
ing of Sardinia, Sicily, and the Maltese Islands. 

Not only has our author been very hberal in the extent 
of country assigned to the Itahan Ornis, but, in our 
opinion, he has also somewhat unduly increased the 
number of species included im the avifauna by the ad- 
mission of some of very doubtful authority. The occur- 
rence of Aguila nipalensis within Italian limits, for 
example, does not seem to be supported by any certain 
evidence. The same may be said of Caprimulgus asiati- 
cus, Chelidon cashmtriensis (1), Cottle obsoleta, Dendro- 
cygna javanica, and at least half a dozen other species 
in Dr. Giglioh’s list. It would seem, therefore, that the 
number of species (443) assigned to the “ Avifauna 
Itahca” in the present work may have to be slightly 
diminished, although, on the other hand, future re- 
searches will doubtless result in the discovery of many 
additions to the series of occasional visitanta. 

Strange to say, one of the most recent and noteworthy 
additions to the list of permanently resident Italian birds 
has been made by an English ornithologist. In 1883 
Mr. J. Whitehead discovered in the pine-forests of Central 
Corsica, a nuthatch perfectly distinct from every other 
known European species, and for the nearest ally of 
which we must go to Asia Minor. This nuthatch has 
been named after its discoverer, Sitfa Whitehead!, It is 
quite possible, therefore, that not merely more stragglers 
from other parts of Europe, but even new endeinic spe 
cies, may still have to be added to the Italian List. " 

After finishing his general catalogue, Prof. Gigliali ques 
into a general as pani sr skipeoiigeie ond Je 
the number and names of the various categories Intd 
which the 443 species assigned to it may be divided. 
The permanent residents are stated to-be 207 in number, 
the summer visitants to be 69, and the winter visitants 96. . 








‘Those of. in number ; 
at | iregaia ose’ Raver bapa aed yond soda ul 
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of irregular appearance, §o as stragglers, and 6 as doubt- 
ful. Two “ ornithological calendars,” one giving the tuames 
of “ migration” and the other those of “ nidification,” 
add considerably to the value of this useful work, which 
must not only of necessity be in the hands of every Italian 
ernithologist, but which every student of the European 
>rais, or of any constituent parts, should have for refer- 
ance. We trust that the good example thus set by Eng- 
and, America, and Italy will lead to the publication of 
ither sumilar hand-books. 





OUR BOOK SHELF 


The Law of Storms, considered practically. By W. H. 
twee) econd Edition (London: Norie and Wilson, 
1886. 

We welcome with much pleasme the second edition of 

‘his useful htthe work on storms practically considered. 

ahe first edition, briefly noticed by us at the time (vol. 

iv. p. 504) appeared ten years ago. Since then the 

‘esearches of meteorologists have materially advanced 

he science, notably in establishing on a firmer basis the 

aw of the in-moving spiral circulation of the wind in 
zyciones, and definmg with some exactness the limits of 
aeiation of the angle of inclmation of the winds as they 
slow inwards toward the centre of storms. In this view 
pspecially the last part of the work has been recast, 

‘ecent investigations bemg summarised with no litle 

bility, and the results thereafter applied to navigation. 

"he book, which 1s professedly a practical one, 1s 

specially and admurably adapted to give seamen the best 

vailable mformation in handimg their ships in storms. 


Jeber Manatherium detherdt, eine Sivene aus dem Oltgo- 
can Belgiens. Von Dr Clemens Hartlaub. Zoo/. 
Jakro., vol. 1. (4886). 

Dex. CLEMENS HARTLAUB’S excellent contrrbutions to our 

cn of the recent S:renrans have lately been 

naticed in these columns (July 8, p. 214). We have now 
fore us his essay on an extinct form of the same 
xeculiar group of mammals The luxuniance of fossil 
orms of the Ohgocene of Belgium 1s well known to all 
sts. Upon materials gathered from the Superior 

beds ef Hoboken, near Antwerp, which have 

alveady produced remains of Crassithertum and Hal:- 
kerium, Dr. Hartlaub founds a new genus of Sirenians, 
nearly allied to the hving Manatee, which he pro- 
yoses to call Afanatherium. Its dentition, so far as it 1s 
at present known to us, does not materially differ from 
hat of Afanaius, of which, indeed, st may have been the 
immediate progenitor; and the necessity for its generic 
leperation roan its modern representative 1s perhaps not 
evident The species is named A/anathersum 
‘az, from M. E. Delheid, in whose cabinet of Belgian 

‘ossils the remauns upon which it 1s based are contained. 

. ossil species of true Manatus have been descnbed by 

weidy and other authors in Amenca, and M. Filhol has 

assigned some African remains to the same genus. But 

Manather:um detheds at present the only European form 

deacribed as belonging to this exact type of the Sirenians. 


. LETTERS TO THE EDITOR 
The Eadstor does not hold himself responsible for opinions ex- 
pressed by hts corre . Nather can he he bo 
raturn, or te with the wrsters of, rejected mann- 
scripts, No natice 13 taken of a LOWMMIGELLEBS, 
The Edstor urgently requests correspondents to heep thar letters 
as short as possible. The pressure om his space is so great 
that it is impossible otherwise to insure the NEE CUEN 
Of comnrunications contaming inteeting seve faets.| 
The Tangent Seale in a Galvenometer 
On necount of the correspondence which hav recently taken 
place in this and other jouronls regarding the use of the tangent 





scale in a galranometer, when the plane of the coll makes 
angle with the direction of the force in the magnetic Geld, the 
. owing eae from Sir William aereinged patent, No, <Sty 

hee aeot re may clear up some 
the noints that have been — eae e 

“* In using this instrument I sometimes cause the sera to he 
at one end of the scale, so that, when the povsate is at the pre- 
scribed definite amount, the ponte is at the centre mark of the 
scale of tangentaa The are thus more easily ob» 
served, on account of the e size of the divisions,” 

This extract 1s quite explicit as to taking the zero at one end 
of the scale, and it is abundantly evident, the text of the 
patent and from the illustrative drawings, that the scale 
to is a tangent scale. The essential feature in this use of the 
tangent scale is that the strength of the current is proportional 
to the difference between the tangents of the angle correspond- 
ing to zero and that corresponding to the deflection due to the 


current. 

The total length of the scale, as shown 1 the patent already 
referred to, and used in this Laboratory for pace tas years, % 
120°. Lately, however, the length of the scale has, with con- 
siderable advantage, been increased to 147° 8, thus giving twiee 
the sensibihty obtainable with the 120° scale. 

As regards Prof Carey Foster's letter to Nature of October 
7 (p- 546), a tangent galvanometer arranged to use the tangent 

Je in th s manner Is essentially adapted to measure current: 
which flow through its own coil in one direction only, but in 
these mstruments, as designed by Sir Wilham Thomson, the 
mecessary accuracy 1s secured by the following procedure, 
index (which has a range of about 95° on each mde the middle 
point of the tangent scale) is caused to point to a mark exactly 
go” from the middle point of the scale, and the relative positions 
of the coil and the scale are then adjusted, so that, when the 
mdex points to the go° mark, the strongest current which can be 
safely sent through the coil produces no sensible deflection. 

RENNIE 


Physical Laboratory, the Unrvernty, Glasgow, ober 16 





On the Connection between Chemical Constitution an 
Physiological Action 


IN the address delivered by Dr Brunton on this subject befor 
the Section of Therapeutics and Pharmacology at the las 
meeting of the Bnitish Medical Assocation, a copy of which 
was lished in NA1uUR#, August 19, p 375, he observes, in 
alluding to the adoption of more scientific methods in pharma- 
cology .—‘‘ This may be said to have n about twenty year 
ago, when the researches which predecessor in this office 
Dr Fraser, made with Prof. Cram Brown upon the con 
between physiological action and chemical constitution inaugur 
ated a new era in pharmacol ... We might first date the 
beginning of this age from Blake’s attempts to show that 
connection exists between the forms in which the various bodie 
crystallise, anc the mode in which they act on an animal body. . . 
Nevertheless, I think we may farly say that 1 was the exper’ 
ments of Cram Brown and Fraser which fairly started pharma 
cology in the new direction m which it has since been steadil 
ad ‘i Now it cam, I think, be shown that in thes 
remarks Dr, Brunton has not only misanderstood the scope 
my experiments, but that he has been led into error on accoun 
of bes having no definite idea of the meaning of the terg 
chemical constitution, which he has evidently confounded wi 
of chemical composition. of 
only apparent all tb 
the paper on the sub, ~ 
published in the 7ransactions of the soyal Society, 1884. 

The term chemical compositiun is well understood, but 
of the term chemical constitution is aot so well d 
fined. Perhaps the difference between the two terms may 
pomted out in the shortest space by an example. If we tak 
the salts of iron, for instance, we know that the 

de have a chemical constitution 


protox to 
members of the ian group with which they are 
morpbous, and that ‘his rsemblance fa constitution osan0 


E 


terms is not 
n 
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F'e,O«, bat at the sarne time a base is formed, the compounds 
of which are totally different from those of the ferrous oxide, 
podligerestgpanoense A in their chemical properties the salts of 
atumina, Al,O,, with which they are isomorphous, Here there 
iy evidently « Rot merely of composition, hut of con- 
stitution ; the addition of oxygen bas not only altered the rela- 
tive weight ef the constituents, but has completely changed the 
atructure of the molecule in a definite direction, and imprersed 
on it a constitution analogous to that of the molecule, Al,O,, 
with which it 1s isomorphous. Now, when I had shown that 
this change in the constitution of the salts of iron was attended 
by a marked change in their physiological action, when I 
had proved that the physiological action of the ferrous salts 
was analogous to that of the salts of the other members of the 
magnedan group, which they resemble in chemical constitution, 
and that the physiological action of the ferric salts was analogous 
to that of the salts of alumina with which they are 1so- 
hous, and when it was proved that an analogous con- 
nection existed between the chemical constitution and physio- 
logical action of the compounds of the elements of all the more 
im t isomorphous groups, I think nothing but a complete 
misapprehension of the meaning of the terms chemical constitu- 
tion and isomorphism could have led Dr Brunton to allude to 
my researches as an ‘‘ attempt to show that @ connection exists 
between the form in which various bodies crystallsse and the 
mode wn which they act on an animal body” The same error 
as regards the meaning of the term chemical constitution has led 
Dr Brunton to fail to comprehend the bearing of the expert- 
ments of Crum Brown and Fraser on the question, on which, 
in fact, they throw no hght, although evidently regarded by him 
asa beacon for subsequent observers, These gentlemen found 
that by the addition of an ethy! or methyl molecule to strychnia 
its physiological action was profoundly modified, and concluded 
that this was owing to the chemical constitution of the substance 
being changed. As they worked with a reagent, strychnine, of the 
chemical constitution of which we are still ignorant, 1t was im- 
possible for them to know if the addition of an ethyl or methyl 
group had made any change in its chemical constitution, The 
probabihties are that no such change had taken place, as the 
new compounds were addition and not substitution compounds, 
It 1s not merely for asserting a claim to priority that I make this 
communication, although I think sas cusgue a very good rule ; 
but I wish to point out the causes which in my opinion are not 
only retarding the progress of physiology in this direction, but 
which are tending to throw 1t back to where it was before the 
publication of my earlier experiments nearly fifty years ago 
October 6 James BLAKE 


Relation of Coal-Dust to Explosions in Coal-Mines 


IT 1s a stubborn and grievous fact that the loss of life 
explosions in coal-mines has risen in the last decade, althoug 
the number of explosions has fallen. This points clearly to some 
essential defect in the remedies adopted. The remedies in use 
apply apparently to one class of explosions only, hence the de- 
crease in the number of explosions. But, unhappily, there are 
many to which they do not apply, and those the worst ; hence the 
Jarger number of lives fost. gas research, which has much 

me of late, and which I hope soon to make public, has 
to the conclusion that possibly the reason of this is about to 
be, or is even already, detected. 

Many, well competent to judge, have thought that too much 
attention has been given to gus, and too little to dust. This ws 
& growing conviction, both in Germany and in England, and of 
late years the dust has had considerable attention. A work, 
recently published (September 1886) by Messrs. W. N, and J. 
B, ‘Atkerwon (Government Inspectors of Mines), entitled ‘* Ex- 
plosions in Coal-Mines,” strives, and I think fully succeeds in 
esta! that many of the most disastrous colliery explosions 
in the Inst six years have been pea ‘dust explosions,” 
My conclusion, fron fps 9 physical and chemical ex- 
periments, and from Ay 1 microscopic examination of 
coal-dust from vari Ams worked in this field, is that the 
Messrs, Atkinsons’ view is right, and, moreover, that the atten- 
tian hitherto given to coal-dast has not only been useless, but 
abediutely pernicious, since it bas lulled into a state of {alee 


oh down several typical coal-pits in this district (the 
Mam Held), such as Seaham, Murton, Silksworth, Pelton, 

eee yome of them I have sean the waterpipes along 
rons supplied ab convenient distances with 
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stop-cocks, and have found the dust on such roads 30 damp as to 
be rendered harmlcas, if it had not been so-atready, but the fine 
dust which coats the upper faces of the roof-timbers was there. 
untouched, lying often to the depth of halfan wch. Now, 
bottom dust, a& we may call the former, I am prepared to prowe 
is almost if not quite universally harmiess; and the xfper deazt, 
as we may call the latter, I am equally prepared to prove is ia 
rtsiile ingot bells, ipbireaie y & certaln por 
tion of it, which I propose to call ‘ lent dust.” 

I claim to be able to establush that the main source 

the really dangerous dust is that portion of the coal called 
Venously = an = other of eek ae ‘mineral charcoal.” 

e upper, and especially the flocculent dust, poset physical 
and chemical propertion wanting, or existing in the most 
shadowy form, in the bottom dust; and the microscopical 
aspect emphasises these differences, as well as shows the rela- 
en of the former to what 1s very appropnately called  minessl 
charcoal " 

It would pass beyond the limuts of a letter to enter into parti- 
culars, but the observations and opinions of others may be 
hereby evoked, and this good work of saving life and property 
be maternally furthered by your kindly admission of this te 
your pages. I will now only add that this ordinary upper dust 
and this flocculent dust removed, or rendered innocuous, it is 
my firm conviction that the number of explosions will rapidly 
fall, and also the loss of life be greatly reduced. This is the 
goal of my effort. Some practical men may indicate means, 
and perhaps I, who am a student, may be permntted to suggest 
that keeping the ventilating atr-carrent saturated with aqueows . 
vapour, rather than direct watering, would, 1f it be practicable, 
both lessen the amount of this dangerous dust, and also facilitate 
its removal. ARTHUR WaTTs 

Bede College, Durham, October 12 





Voleanic Ash from New Zealand 


A SAMPLE of the ash ejected during the recent eruption in 
New Zealand has just reached me through the kindness of Mr. 
W. Ferguson, Harbour Engineer, Wellington. It was collected 
sixty mules from the seat of the volcano. 

he ash 1s of a gray colour, of a somewhat darker shade than 
that from Krakatdd. The dark-coloured constituents of the 
New Zealand ash consist principally of black scoriaceous frag- 
ments and ferruginous particles of indefinite character ; those of 
Krakatdo consist mainly of magnetite and hypersthene, well 
defined The following minerals are contained 1n the New 
Zealand ash :-— 

Plagioclase Feldspar, very fragmentery, limpid, showing poly- 
synthetic striations in the polanscepe, and sometimes medi 
twinning line. The few well-forméd cry tals observed reeadl 
the tabular forms from Krakatdo (described in my paper, Prag 
Rey Dublin Sx., vol iv. p 291) There is a nolabla abesae 
of the cellular vesicular covering observed in the Krakatdo feld- 
spar, and so sugge tive of the pulverisation of a ready-formed 
pumice. 

Ffornblende, in elongated prisms, sometimes fibrous longi- 
tudinally or strated ; colour dark green, pleochroic green longi- 
serge | to brown ; extinction makes a small angle, less than 
15°, with the prism axis; occurs occasionally incladed in the 
feldspars. It is scarce. 

: need ma passat pple mica are a tae in well. 
formed crystals exagonal outline, remaining dark between, 
sai ato plage a 
ron Pyrites, and in embedded grains; striated 
sad pa et forms Scarce. ; = 
agnetste, in lustrous black octahedral forms. Not abundast, 

Sulphur, n small broken pale-yellow ects; burns with 
the characteristic smell, held over a lamp, Scarce. 

PE srs he — dark between crossed Nicols; variously 
oloured and often containing crystallites srranged fuxionaliy, 
Common, oF 

Of these minerals, mica, hornblende, and sulphur are, to & 
as my observations go, not prevent in the Keaketih ash: Coun 
paring it -with sampies from Krakatdo gathered at « conparsiie 
distance from the scene of ion, the Zealand woh: 

a tnore formed the micerals in coleman 

less developed in the New Zealand:ash. I have 
noticed és yet in this avh the hyperethene conspicwous ier thet of 
schon There ere some ongei¢ temains, calcareous frig. 
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An Abnormal Starfish 


weeks ago I dradged, off the north end of Arran, 
i of Purasia pulvilies, Gray = Gonsaster 
—- nies crept then ea diameter, 
> ¢ five short rays (that opposite to the madreporite), 
from the aboral surface, is seen to be anmeh 
about 1 cm. from its termination On examining the 
it is found that the ambulacral groove of the ab- 
divides into two branches at a distance of 2 cm. from 
mouth. One of these branches runs along one 
ray to its extremity without further complica- 
t the other branch, belonging to the second fork, divides 
mom. from the first bifurcation, so as to form two tracts, 
ich unite with one another 3 mm. further on, thus inclosmg 
a small piece of the ordinary integument in an ambulacral area. 
y, this ambulacral area divides once more close to the tip 
the ray. Consequently, there are three bifurcations of the 
am eee ie 8 space ot net mre te rem in length. 
As there are no signs o cnney of disease on the specimen, the 
abnormal condition seems to have been caused by a tendency to 
dichotomous division like that seen in the 7 of Crinoids and 
of the Astrophyhdz. . A. HERDMAR 
University ege, Liverpool, October 9 


Peculiar Growth of the Common Acorn-Shell 


A PECULIAR mode of growth of the common acorn-shell 
(Balasus) is met with at Hastings. These crustaceans are 
known to attach themselves sometimes by a shelly basis to rocks, 
&e. In this mstance they <eem to have worked together to form 
a common shelly tube, as seen in the accompanying life-size figure ; 
still ov: ed, they have also length the:r outer valves, thus 
spreading themselves out like the umbels of certain plants, as 
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many as fifty individuals being sometimes borne on one of these 

tubes. The columns sopporting ‘hs A sai are completely covered 

with them up to high-water . Except a comparative few of 

a later generation which—as will be seen m the figure—have 

themselves to the tube, and are in the normal condh- 

tion, they all appeared to be dead, but of this I am not certain. 
FRANcis P, PASCOE 


1, Burlington Road, W., October 18 


Lunar Rainbow-——Halo round the Sun in Connection with 
the Storm of October 15 and 16 


On the evening of the 9th there was a good lunar rambow 
between 7 and 8 p.m. I have not seen one for some years, 

about twenty orig ago in one winter I saw seven or 
at the a abe. sesiag home bet d I 

e igth, while com ween 3 an m., 
‘ints resmartable halo round the sun. T had intended making 
& sketch of it, but when I arrived there was pressing business, 


and when I was it was gone. 
The helo allege agp a complete circle, but somewhat 
ides, Inside, there was a dark mass 


edge, with the least trace of faint 
rg AY Ree hota gh 

e5 was remar ear, of & ° 
ish- ¢ and ef to ‘midnight was 
very hot, which was amt by rain, then wind 
that lasted for over forty-two oan ; this time there was 


‘| 


j. H, Kimanan 


Mimicry in Snakes a 

I BEG to remark with reference to Mr. W. Hammond Pooke’, 

er on mimicry in snakes (Nature, October 7, p. 547} that 

stated a case of mimicry in snakes in the year Beg ieee alec 

Proceedings . the eg ge Society, she obin” and, that Y 

treats theca. A’ Maver 
October 9 


Emir 


The Gale 
Ir may be worth mentioning as a curious coincidence that 
three of the most violent gales of recent times occurred on very 
nearly the same date of the year, namely :— 
Sunday, October 14, 1877 
Saturday, October 14, 1881, 
Fnday, October 15, 1886. 
The first of these was the most destructive in its effects as 


Baar this dastrict. W. F. DENNING 
nstol, October 16 





Adam's Peak 


WITH reference to the “ Adam’s Peak shadow” I may per- 
haps mention the following fact :—-While at Saas Fee (Canton 
Vilas, Switzerland) this summer, we noticed more than once 
that the shadows of the Dom and its neighbours stood out 
clearly defined in the atmosphere. They were manifestly thrown 
on the cloud and must that were suspended 1n the air at the time. 
The phenomenon was in this case witnessed from below. 

Cheltenham, October W. L. 





THE MARINE BIOLOGICAL STATION OF 
BANYULS-SUR-MER 


VESTERDAY I had the Dil of visiting the 


“ Laboratoire Arago,” or Marine Biological Station 
of Banyuls, being the second institution of this sort 
founded by M. Lacaze-Duthiers in conpectiun wi 
College of the Sorbonne. I found g@in full working 
order, the session, which lasts he m October to 
June, having just commenced, The bag/ding is placed 
at the western ponnt of the little bay on»€aich the fishing- 


village of Banyuls 1s situated, just bey.zd the Etablisse- 
ment des Bains, and consists of three steries. The ground 
floor 1s one large sa//e, containing basins which are 
abundantly stocked with marine animals, and is open to 
the public for inspection as an “aquarium.” The ligh 

of these basins appeared to me to be icularly g y 
and the collection contains many Mediterrancan forms 
not to be seen in our northern oi Gs first floor 









contains the working-rooms, library, museum ; the 
upper floor contains the apartments of t#&Director. In 
M Lacaze-Duthier’s absence the institution:is under the 
charge of M. Henri Prouho, whose official title is ““Feé- 
parateur au Laboratoire Arago.” 

The fauna of Banyuls is probably not nearly so rich 
as that of Naples, but the advantages to English students 
wouki be, the nearer access (twenty-six hours from Paris) 
and the much more healthy situation. 

If I understand rightly, the subvention awarded to the 
“Laboratoire Arago” by the French Government cone 
siderably exceeds _ proposed, ae 53 ‘pp by the 
Trea to our new Bio. on at Plymouth. 

ai 5 P. L. SCLATER. 


Port Vendres, Pyrénées Orientales, October 15 





KEW GARDENS . 
HE well-known scientific traveller, Dr. 
T has recently paid uta vai io E land, Te Ber 
iner Tageblatt ri2 s his impressions + 
ee ens wen} a lective deli 


the 
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inaccuracies have crept into the report, but we leave them 
as they stand. The impression F produced by English 
seenery, vegetation, and gardening on unaccustomed 
eyes is difficult to realise by those to whom they are the 
common-places of every day. . 

r. Schweinfurth opened his discourse with the remark 
that England under the influence of a summer sun such 
as it had enjoyed this year deserved to be called the 
most beautiful country in the world. Indeed, the 
ordinarily serious and matter-of-fact man of science 
seemed to be filled with enthusiasm when relating his 
ebservations on botanical institutions in England. He 
assured them that although he had spent weeks in 
London he was only in a position to offer them a frag- 
mentary report on the subject. It is true the amiable 
orator had provided himself with very considerable 


ae arp 

e first of all gave a detailed description of the world- 
wide renowned Kew Gardens, which he compared to a 
botanical “ Ministry for the Exterior,” inasmuch as there 
the reports of all the embassies and agencies flow 
together. The development of this gigantic establish- 
ment presents similar phases to that of the Berlin Botanic 
Garden. Originally a kitchen garden for the Royal 
Court, it has during this century expanded to its present 
size of about 250 acres. Independently of its varied and 
enormous botanical treasures, Kew Gardens 1s one of the 
most beautiful examples imaginable of park-like arrange- 
ment. Everything luxuriates in the most glorious foliage ; 
nota dead leaf nor a dry stalk was to be seen. Everywhere 
the most untiring and intelligent care was evident ; and 
the manner in which the most delicate plants are brought 
to their fullest development must excite the universal 
admiration, The entire administration of this extensive 
establishment is as simple as it 1s worthy of imitation. 

Kew Gardens contain a vast herbarium which 1s pre- 
served in a simple light building with open galleries run- 
ning all round, in which work may be done during the 
day, but no hghts are permitted Along the walls are 
placed the cabinets containing the dned plants, which are 
poisoned with a solution of corrosive sublimate. The 
arrangement of the species 13 geographical. A magni- 
ficent library and an extensive collection of drawings 
greatly supplement the usefulness of the herbarium. 

The way in which the plants are stuck on sheets of 
paper throughout their whole surface was deprecated by 

r. Schweinfurth. 

Further, Kew Gardens contain seventeen large plant- 
houses, among which he specially mentioned those de- 
voted to orchids, succulents, and tropical plants, including 
the Pom house, a building of about the same length as 
the Berlin palm-house, though by no means so lofty. Of 
the most beautiful part of the Garden, the colossal rock 
of Alpine plants impressed Dr Schweinfurth most, as it 
was in its greatest fioral richness at the time of his visit. 

There are also three spacious museums, situated at 
some distance from each other, which is a disadvantage ; 
though from the enormous number of visitors—sometimes 
a3 many as 80,000 in a day—the separation may have 

necessary. One of the museums contains a 

n of useful vegetable products in various st 

of | pment and manufacture. Another building 
cottains the picture gallery founded by Miss Mananne 
North, consisting of botanical landscapes from all 
parts of the world. They mostly represent the general 
aspects of plants, and their purely scientific value is 
unequal ; but the great care with which the fruit is always 
gainted is worthy of all praise. 
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owing to the fact of their meeting a ready sale among 
visitors to the station, are collected as a matter of business 
by twenty or thirty of the Lepcha and Bhotea inhabitants 

Sikkim. 

But though many of the superb insects found here are 
common in collections, little or nothing is known as to 
their distribution, habits, and time of nce, aS NO 
resident naturalist has ever done much at collecting or 
observing their habits in person. The number of species 
Is so great, many of them so rare or so uncertain in their 
appearance, and the difficulty of studying their habits so 
great, that there 1s ample room for many years’ work in 
this direction, and the hsts which have been published 
by Mr. De Niceville in several recent numbers of the Fomr- 
nal of the Astatic Soctety of Bengal, together with the very 
numerous additions to the known species made by Mr. 
O Moller, show what a rich harvest is still to be ga 
by one who does not fear exposure to the tropical heat 
and risk of fever in the low hot valleys where most of 
them are taken ; 

Havmg spent several days recently in observing the 
butterflies of Sikkim, I may give some idea of their habits 
and haunts. . 

First, and by far the most numerous, are the butterflies 
belonging to the fauna of the Indo-Malay region, which 
inhabit the low damp valleys from the level of the plains 
up toabout 3500 or 4000 feet This region 1s extraor- 
dinarily rich in the genus Papiho, of which there are at 
least thirty species almost confined to it, though some of 
them on hot sunny days fly far up into higher elevations. 
Most of these species are many-brooded, and in to 
appear in March, continuing till the end of the rains to 
fly 1n greater or less numbers. Some of them, however, 
are only single-brooded; almost all of these appear 
before the rains, from March to the end of May or June. 
In the hot valleys they fly at all times of the day up till 
4 0r § pm., and are only to be procured in quantity and 
im good condition by those who know their habits, the 
flowering trees they uent, the wet spots in the sandy 
banks of rivers, where they associate in great numbers to 
settle, and the most attractive baits by which to allure 
them within reach of the net. Thisis the sort of work 
which the Lepcha excels in. He likes the gos free 
life in the jungles far better than steady work, and, hiling 
his boxes in two or three days without much exertion by 
waiting in the favourite haunts of the butterflies, he earns 
a handsome by selling his booty at a pice apiece. 
He will not trouble himself to catch the small and incon- 
spicuous Lycznidz and Hesperids, unless y err n- 
structed to do so; but, as a fact, these two families are 
the most numerous in species, if not in individ and 
would probably together amount to at least 200 species in 
Stkkim, almost all of which, as far as I can learn, are 


ree in Lae = of altitude. ‘ . 
ymphalhdz also are very numerous an blip 
though more difficult to procure. The females of some 
them, as well as of some Papilios, remain unknown, or aré 
very rare, notwithstanding the abundance of the mal¢és. 
They do not fly much, or Pecuient the open sunny ' 
but remain settled high up on trees, or in dense jungle, 
where it is eee Ope to use anet. Many 


iehepa in ves st by thi pen 
om w uring the rains, when 
most abundant, the risk of fever at bt f bane§ 
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Soe eae 
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s ; 2 tet 
we come to the sond of elevation betwerti-sied 
te ne ee 


grandest forest in Sikkim, and surefy one of the grandest 


ia the world. A mixture of tropical and temperate forms in 
ion occurs, oaks, chestnuts, magnohas, 
faurels, and many other giant trees, laden with climbers, 
ferns, aroids, and other epiphytes, till the 
teanches break with their weight, mixed with a number 
of beautiful shrubs and herbaceous plants. But this 
forest is almost everywhere, unless strictly protected by 
the forest department, or growing on slopes too steep for 
cultivation, destroyed by fire or axe, for the purpose of 
cropping with rice, millet, Indian corn, and potatoes, 
which are the principal crops of the natives ; and owing to 
the great extension of cultivation, and the :mmigration of 
into Sikkim and Bntish Bhotan, a tract of 
virgin forest between 3000 and 6000 feet 1s be- 
ceming quite a rarity. 

P on account of this destruction of the native trees, 
which are replaced in abandoned cultivation by worthless 
weeds, such as artemisia, and by quick-growing soft- 
wooded trees of no value, the species of butterflies pe- 
culiar to this zone are much fewer in numbers, both of 
ey and individuals, than lower down, and some of 
the finer and larger species of Adolea, Limenitis, and 
Athyona, which formerly were not rare in Stkkim collec- 
tions, appear to be now very scarce or extinct in ther old 
haunts. A hittle higher up, however, we find a forest of 
much the same character, though denser, darker, and the 
trees much more overgrown with moss. At 7000 and 
Saco feet rhododendrons appear, and a dense undergrowth 
of hill-bamboo, called “ maling,” which forms the principal 
fodder for ponies in Darjeeling, in some places makes the 
forest quite impenetrable Here the sun shines but rarely 
during the rainy season, and even in the cold weather 
must is very prevalent This forest is the home of 
some of the most sup2rb insects in the world 

Let us walk up a few miles above Darjeeling into 
the great forest which covers Sinchul on a sunny 
morning early in June, and wait on one of the highest 
peaks, where a small bare space can be found Flying 
over the tops of the trees with a rapid soaring flight 
we shall see that grand insect /e:mopalpus impe- 
vialis, peculiar to these forests, and 1f lucky enough 
to attract him to the ground by a bait, or able to reach 
his resting-place, we may catch one or two in a morning 
But his female so rarely fies from her leafy perch that 
in sixteen years I only know of three or four examples 
having been taken, and these one may say by accident in 
un s, Papsho Krishna and P Minercus, 
agam, frequent the same forest ; but of the former, though 
males are in places abundant, the female 1s hardly, 1f 
ever, taken. Herda duma, Prores Horsfieldt, Neples Zarda, 
and other species, have the same peculiarity, that the 
females are hardly ever seen ; and only long and patient 
waiting in spots where sunshine 1s of rare occurrence, 
will enable the most sharp-sighted collector to obtain 
them. Some beautiful, though sombre-coloured, Satyndz, 
such as Lophoessa foatpara Yama, and others, Kapht- 
cera satricius, Lethe scanda, Dinarba and Sidonts, are 
peculiar to these shady, damp forests, and flit along the 
roads when disturbed in dull weather as well as in sun- 
shine; but however active the search, the number of 
Species and of individuals seen in a day will be small 
com to the results of a day in the tropical valleys. 
Higher up still, from gooo to 12,000 feet, the outer ranges 
of Sikkim are very in diurnal species, though rich 
in Geometra, and Micro-Lepidoptera, as the climate 1s 
too damp and sunless in summer to encourage the 


gies to of species of Palzarctic genera, which are in 
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so abundant on the more sunny, grassy hills of the 
orth-West Himalaya. 
inthe mterior, however, where the chmate is drier, and 
where Coniferse and ‘rhododendrons form the principal 
features of the forest from 8000 to 11,000 feet, there are a 


number of Enropean genera and species which I have at 
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present only procured through native collectors, but 
which I pepe © see for myself before long 4m: life, 
Paptho Machaon, Coltas Fieldst, Picri’s brassica, Vanessus, 
Argynnis Lathonia, the lovely A. gemmata, are coumdn 
im these higher, dner, and more flowery regions, whilst 
Parnassus, Anes, Metaa, and other Alpine are 
also found in certain places. The moths of the interter 
hills are too httle known for me to say much about them, 
but there are great numbers of species of Europern 
aspect, and many novelties amongst them may be ex- 
pected whenever the Tibetan frontier 1s crossed. 
H. J. ELwes 
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SKETCH OF THE EARLY HISTORY AND 
SUBSEQUENT PRUGRESS OF PAL&0O- 
BOTANY 

AMONG the many memoirs included in the Fifth 

Annual Report of the U S. Geological Survey, just 
distributed, none evinces more laborious research than 
the sketch of palzeobotany, and no part of this will prove 
more valuable, both from its exhaustive treatment and its 
wealth of references, than the section with the above title. 

The matter divides itself naturally into a history of the 

scientific, and of the pre-scientific period. To the latter of 

course belong the speculations of the early Greek philo- 
sophers, whose ideas were far more correct than those held 
fifteen or sixteen centuries later, for they at least recog- 
nised that petrifactions had once been living things, and 
that the mountains in which sea-shells were embedded 
had once been under the sea These doctrines were it 
appears the popular behef of the Romans, and continued 
to be held until the spread of Christianity caused them to 
be rejected, and that long period of stagnation to set in, 
when all natural science was weighed down and sub- 
ordinated to the religious cosmogony 

We do not find, however, any direct and unequivocal 
references to fossil plants or wood in either Greek or 

Latin writers, though such must have been far from un- 

common obyects in limestone districts, and the history of 

lxobotany cannot therefore be said to have commenced 

ore the thirteenth century, when Albertus Magous 
described most unmistakably the occurrence of petrified 
wood.? Little further mention, however, is made of any 
fossil vegetable organism until the latter half of the 
sixteenth century, when we find several writers describing 
and discussing the origin of petrified wood, which seems 
to have added fuel to a controversy that had already for 
centuries been raging concerning the genesis of petrfac- 
tions. Building upon Anistotle’s doctrine of spontaneous 
generation, scholastic writers had come to affirm that 
it was eiely possible for stones to grow of any required 
form as for living animals and plants Avicenna in the 
tenth century had conjured up a ws (/apiarfica, and 

Albertus Magnus in the thirteenth century had imagined 

a wrtus formativa auhin dreamed of some subtle 

Spirit of the Universe, while Libavius opined that fossits 

rew, like hving things, from germs or seeds Balthasar 

Kiem obtained a petrified stem, one side being stone, the 

other coal, an obyect which excited the hveliest curiosity. 

He sent the specimen to Matthiolus, who, after stud 

It, came to the conclusion that coal was a third and 

step in the process of transmutation, and that just a8 

wood turned into stone, 30 stone in turn became trant- 

formed ito coal. Kiein’s own views about it seem, 
however, to have been more rational. The cacovery 
the mines of Joachimsthal of a petrified trunk with 
bark on added to the interest already aroused, and kept 
alive the discussion. ; 
In 1565, leafampressions incrusted in tufa wert 
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descri Kentmann, and in 1664 the existence of leaf- 
arp fi true rock was for the first time published 
‘by Major. In 1699, Lhywd, a Londoner, figured and 
described a number of ferns from the Coal- Measures, 
which can even now be recognised. These he was i- 
clined to consider due to the succus petrificus, a petnfyine 
juice whose action was controlled by the vis Aspsdtjfica, 
both petrifying forces having been invented by Kircher 
in. 1655, when he propounded his theory of semsnaria de 
corpuscula saisna ag the true faith regarding petrifactions. 
Sperling believed in a special stone-making spint, and 
Camerarius (1712) held that in the beginning God had 
supplied the earth’s interior with these varied forms, just 
as he had placed grass and herbage on its surface. Still 
others were content to nis eh fossils as mere freaks of 
Nature. Such-like ideas held the field, and only began 
to give way during the early years of the eighteenth cen- 
res toe we find that, as late as 1733, infinitesimal par- 
ti were believed by a Dr. Arnald to have been brought 
together at the Creation to form dead outlines or images 
of all the living creatures upon or within the world. 
During all these dark ages, however, there were not 
wanting writers who held more rational views as to the 
nature of fossils, and even combated the supernatural 
explanations of the domimant schools It was due to 
fossil vegetables, according to Brongmiart, that these 
crude ideas came to be abandoned. All these theories 
were swept away by the “ Flood theory,” the first germ 
of which 1s apparently to be found in Luther’s comment- 
ary on esis, where he expresses the belief that surviv- 
ing indications of the Deluge would be found in the form 
of wood hardened into stone around the munes and 
smelting-mills Several writers between Luther’s time 
and the close of the sixteenth century held the same 
view, but the Flood theory was for a time drowned in 
the more fantastic speculations then in vogue, not to come 
to the surface again until another century had passed. In 
1695 Woodward published a work on fossils, in which he 
maintained that all the solid parts of the earth’s crust 
were loosened by the Flood and mingled promiscuously 
in 1ts waters, and that at its close everything sank back 
to the surface according to its specific gravity, the re- 
mains of animals and plants assuming the positions in 
which they are found petrified. The chiefest expounder 
of this hypothesis, however, was Scheuchzer, whose great 
work on fossils, in 1709, laid the foundations of palazo- 
botany, though he subsequently rendered himself even 
more notorious by describing a large fossil Salamander 
as Homo diluvii testss His work, however, aroused so 
deep an interest that for many years collectors and 
writers were busy searching for and describing fresh evi- 
im support of the Diluvial theory. It had indeed 

some time no serious rival, and remained all but uni 
versally accepted down to the second half of the eight- 
eenth century, when dissentients first ventured to make 
themselves heard. The last two decades of the eighteenth 
century were destined to witness a collapse of the Dilu- 
vial theory as rapid as its rise in the first decade, though 
Hugh Muller even found supporters of it in our own 


During the seventeenth century the occasional pro- 
tests of the rational mmority, among whom we find 
Steno, made few disciples; but during the eghteenth 
their ents were felt with increasing force. The 
Deluge thesis, faulty as itswas, was a great actual 
advance, for 1t at least recognised the real nature of the 
objects, and turned discussion towards the means through 
which fossils came to be embedded. Though several 
authors wrote in a truly scientific spirit during this 
century, it was B ch who taught with 
. suthoity thatthe beings to whose farmer oxence these 

farms were due were not only antediluvian, but 
Mdasaixic, and that, moreover, there had. been. 
Moras inhabiting the earth before the age 
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of man. Tee oenae in opinion, piniegeal had . her 
reparing, and prominent among the questions 
3 to Twa : Are these the remains of the same. kind of 
nts that are now found growing upon the earth? and, 
hen did the originals live that have been preserved 
changing into stone? Only two generations since 
answers would have been universally that they 
plants that grew bat a few thousand years ago, and 
they either grew where found, or had been ie from 
other countnes by some such agency as the F or eleg 
had been destroyed by these agencies and become ‘ 
extinct, Scheuchzer regarded them as plants wheck 
could sti] be found living, citing a number of genera as. 
examples. Among many others who embraced this view: 
was Lehmann (1756), who laboured hard to prove thet 
the impressions of Asnularia big 9 Acpesd were. 
flowers of Aster montanus, caught in full bloom, and 
petrified z7 szf%. The exotic theory, as it may be called, 
first appears in a note of Leibnitz, 1706, on the occurrence 
of impressions of Indian plants in Germany; and 1. 
1718 Antoine de Jussieu discussed the resemblances of 
the coal plants of St. Chaumont to ferns of the tropics 
Parsons (ine) stated that the Sheppey fruits were abso- 
lutely exotic, and Dulac soon after co: the coal 
plants of St. Etienne to American species. These 
instances are poly a few among many, for similar wews 
became commonly held. Volkmann (1720) and others 
held what may be descnbed as a degeneration theory, 
believing that antediluvian vegetation was of a higher 
order, and free from thorns, thistles, and other scou 
while comprising many frurt-bearing trees of which our 
modern ones are the degenerate representatives. The 
same authors held at the same time mixed views, think« 
ing that many of the petrified plants might have e 
extinct during the Deluge or other physical changes, and 
it was probably this idea that led to the more critical 
investigation of the stratified rocks, and brought the 
question as to when the originals lived within the region 
of practical science. 
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THE RECENT EARTHQUAKES AND 
VOLCANIC ERUPTIONS 


ERRIBLE as has been the tale of destruction to life 
and property during the last six years owing to the 
eaceptional activity of the subterranean forces in nearly 
every part of the globe, we cannot avoid the reflection 
that scientific men in the future will feel that there have 
been at least some compensating advantages for these 
sad losses. Never before, perhaps, have greater oppor- 
tunities been afforded to us for collecting the real facts, 
and for testing, verifying, or correcting hypotheses con- 
cerning these interesting phenomena, and never, inly, 
have such organised efforts been made to deal 
with the great opportunities which have been 
to us 
After the e wakes at a Commission age 
pomted by the Hungarian vernment wag sent to 
examine the district, and the result was a rt of great 
value and interest, in which the exact, details of the actual 


phenomena observed. were carefully afted fram the masa 
of vague rumoure and gross exaggerahons with which 
they had become involved Admirable mon a 
the ternble earthquakes of Ischia in 1881 and 1 hare 
been prepared by Prof. Mercalh, of Monza, and ty a 
own countryman, Dr. Johnston-Lavis. The tremendoxe 
catastrophe which occurred in the Sunda Steaite themp 
years ago has already given rise to a vast mase.of litera, 


ture bearing on the subject. bpgeagr ene at 

very competen: were sent to the district 

Dutch and the French Sans inl en tos 
these has seedy omaiared nd published, ita very, 
able Report. We, may he certain, too, that the raaeg’ 


at 
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recent events, in New Zealand and Charleston respect- 
be allowed to sink into oblivion until every 
to gather to a focus all the light 
which they are capable of affording to us on the great 
problems of yulcanology and seismology. 

No one can have studied the reports of the late eruption 
of Tarawera in New Zealand without being impressed by 
the energy and enterprise exhibited by the local Press of 
the colony. The first maul after the outbreak brought us 
very full and detailed accounts collected by correspondents 
who, braving no inconsiderable nsks, travelled over the 
scene of the catastrophe to collect information, and these 
accounts were amply illustrated by maps, sketches, and 
pho hs, It must always be remembered, however, 
that requirements of journalism and science are dif- 
ferent, and to some extent antagonistic: the former 

above all things, speed ; the latter, accuracy. 

Kt is, often only when the work of the newspaper corre- 

dent is well-nigh forgotten that the scientific man 

ds hi in @ position to deal with the vass mass of 

unsifted materials—good, bad, and ind:fferent—which 1s 

| fap out before him in such wonderful profusion ; to 

rmparretbos —_ can Hersh eras stale” if they are 

capa ing authenticated and of su accurate 
data for the legenmmate inductions of pel Si 

In the case of the Tarawera eruption, as in that of 
Krakatd6, it must be always a subject of regret that the 

cal and geological surveys of the scene of the 
which were made prior to the event appear to 
have been far from perfect. Tarawera 1s situated in the 
midst of a barren region, in the very heart of the native 
reserve, and it was moreover most jealously guarded from 
the intrusions of white men by the superstitious Maonis, 
who used it as the place for depositing their dead. Dr. 
Hector, the accomplished Director of the New Zealand 
Geological Survey, confesses that he had never been able 
to ascend the Tarawera Range, but that from an examina- 
tion of its flanks he concluded that it was composed of 
highly acid (rhyolitic) lavas in cou/des and dykes, and that 
quantities of obsidian and pumice were also present. 
He was thus led to conclude that Von Hochstetter was 
right in mapping the mountain as belonging to his recent 
v series, Mr. Percy Smith, the Assistant Surveyor- 
General of New Zealand, who like Dr. Hector was upon 
the spot within a few hours of the outbreak, had been 
more fortunate in obtaining some knowledge of the upper 
part of the mountain before the eruption. In the year 
1874 he ascended the mountain three times, and found its 
summit to be destitute of any trace of a crater, but to 
consist of a table-land about three miles long by half a 
mile wide, divided into two portions by a saddle, and 
covered by angular fragments of rhyolite, apparently 
shivered by the action of frost. 

There unfortunately still exists some doubt upon the 

vestion as to whether Tarawera has ever been in erup- 
as during the period that New Zealand has been 
occupied by the Maoris. On the one hand, it has been 
asserted that no traditions of any previous outbreak are 
preserved among the natives; but, on the other hand 
the names given to the parts of the mountain are said 
to indicate a knowledge on the part of those who first 
applied them of its volcanic character, and moreover the 
extreme attaching to the locality seems 
certainly jo paint to the conclusion that there had been 

ng remarkable 1n its past history. 

Certain it is, however, that, up to June to last, Tarawera 
was not by any means regarded as a spot upon which a 
volcanic outburst mught be expected to break out. But 

a series of violent earthquakes occurring on the 
midnight Peecenne that day, an lasting sel gal rch 
quarters of an hour, a great fissure open 
with an orifice on its northern summit and gradually 
extending south-westwards to a distance of four miles 
during the next hour and a half; distinct ejections took 
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highly heated condition of materials, throyr 
pabtcnl  eaaganp as binges axle haga dietanad 
aroun mountain, certainly points to 

that molten lava was ejected from the volcano dariag this 
its earliest of eruption. But that this leva rapidiy 
became consolidated and no longer incandescent on its 
surface appears to be clearly established nt vai mer ed 
tions of Dr. Hector, who, watching the steam on 
two successive clear nights, was unable to detect “ any 
trace of a reflected glow upon it. After the first tre- 
mendous outburst, this eruption appears to have been 
almost entirely a hydrothermal one, and to have slowly 
but gradually declined in intensity. 

Immediately after the completion of the first fissure, 
there opened a second one throwing out enormows 
volumes of steam. This second fissure, which eventually 
attained a length of nearly eight miles, running in a 
nearly north-and-south direction, was that which pas 
through the famous lake of Rotomahana. Its ejections 
seem to have been purely hydrothermal n , and 

the masses of ash and mud thrown out, the beautiful 
sinter terraces have been apparently converted into mud- 
volcanoes. There still remains some doubt as to whether 
the second fissure 1s not to be ded as a branch of 
the first-formed one. The eruptions from a number of 
vents formed along this second fissure have also been 
gradually dimimishing in intensity; but the quantity of 
steam and of more or less finely communuted rock ejected 
from them has been enormous. 

According to the latest accounts which have reached 
us from the distnct, the ash, which covers the whole 
country hke a great mantle of snow, effectually prevents 
the completion of the necessary geological observations 
upon the scene of the eruption. Indeed, Dr. Hector, 

a preliminary survey, felt that no useful detaited 
work could be done until the rains have removed this 
covering of loose dust and rendered the country more 
easily accessible. Mr. Percy Smith has, however, 
ascended Tarawera, and reports the existence of a great 
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fissure four miles long and five hundred feet wide, of | 


which there seems to have been no trace when he 
ascended the mountain on former occasions. 

It is evident from this brief outline that a namber of 
problems of the greatest interest await solution in con- 
nection with the recent display of volcanic energy in New 
Zealand. Never before, perhaps, have better opportunities 
been afforded of studying the phenomena attending the 
formation of the fissures along which volcanic ejections 
take place. It 1s remarkable, too, that, although the 
uantity of materials erupted was very great, there were 
few if any regular cones of the ordinary pattern 
along the fissures. There also remains much to 
concerning the actual nature of the materials ejected at 
different st of the outburst, and the way In which 
they were distributed: all the materials at first thrown 
out still remain buried under the later ¢ tn, 
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Upon these and many other problems of the ext 


importance we may rely on the of New 
both officials and amateurs, 
evidence during the next few months; and 


ists 
ining all 
i ain ng all possible 


researches have been completed the New Zealand erup- 
tions of 1886 can scarcely fail to prove among the most 


instructive which have ever come under the 


of vulcanol &. « 
That the terrible catastrophe at Charleston 


similarly utilised by the numerous and able geologists 


the United States we cannot for a moment The 
Major Powell during the repent. 
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aclerting observers admira ualified for this investiga- 
tien; ‘npr need we fear that the nited States Government 
will 

the 


ting in their accustomed liberality in publish- 
sho Report 
raat 


s on the subject when they are 
unofficial geologists of the country and 
wivete associations be ai d in ee Ped 
he mass of information y accumulating upon the 
uestion of the nature af pero of the terrible event. 
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ON LION-BREEDING* 


"THE Gardens of the Royal Zoological Society of 
Ireland have become famous among zoological 
rardens for their breed of lions. Whule here and there 
among the zoological gardens of the world a hon cub 1s 
wrn, none save those of Dublin can boast of a period of 
ion-cub production of nearly thirty years’ duration, or of 
she extraordindry success of the birth of 131 cubs. This 
yeing so, we are indebted to Mr. V. Ball for a history of 
he subject, which has been published in a recent part of 
he Transactions of the Royal Insh Academy. The 
subject is one of interest in several ways, and the follow- 
ing short abstract of the details call our readers’ 
attention to it. 

In 1855 a pair of lions from Natal were purchased for 
these Gardens. The exact Prevage of these appears 
0 have been unknown, but their first litter was born in 

857. From 1857 to 1885 we find a total of 131 cubs 
2orn, of which twenty-one were either born dead or 


ied shortly after birth, and 110 were reared, eighty-six 
} the profit pe Br 


Mf these latter being sold, greatly to 
shale and to the advantage of vey many of the 200- 
iogical gardens of Europe, Asia, and America. These 
31 cubs were the offspring of nine lionesses and four 
ions ; of the latter, one, “ Natal,” was the father of forty- 
‘wo cubs; and another, “Old Charley,” who was a son 
f “ Natal's,” was the father of forty-six; while of the 
ormer, one, “ Old Girl,” who was born in the Gardens in 
859 as one of a litter of five, was the mother of no less 
n fifty-five cubs, of which forty-nine were reared. 
This prohfic loness died at the age of 16 years, 

Pp tly of old age. 

e facts given by Mr. Ball in one of his very carefully 
San te tables seem to indicate two periods of the year 
at which honesses in a state of semi-domestication pro- 
duce their young. While the absence of any well-authen- 
ieated information as to the period of the year in which 
jon cubs are born when in a state of nature 1s quite remark- 
ble, yet Mr. Ball ventures the fairly safe surmise that 
vonsidering the period necessary for the rearing and edu- 
cation of a cub to be at the least a year, for the cub is often 
to kill its prey when over a old, it is most im- 
arobabi¢ that lionesses have more than one litter in a year 
when in a wild state; but he thinks it probable that the geo- 
bi ering surroundings of the parents may alter this period, 
‘ad that it may be in the autumn season in the tropics, 
then the great heats and droughts of summer are over, 
ind in the spring season in more temperate climes, where 
‘be summer warmth would be of service to the young off- 
e 3, afid he very ingeniously speculates that the two 
eri of maximum uction, as observed in the 
Gkesses in the Dublin Gardens ~~ have been inherited 
xd. {wo corresponding periods, the result of climatal 
‘oriditions in a ‘eh state, Wigernbege pheno- 
nenon comes to light on ones curves of produc- 
ion, when modified into curves of conception, with the 
nopthly curves of temperature for Dublin, In doing so, 
‘he maximum curve in the one case is found to closely 


ipproaitmate to the maximum curve of temperature, i2, 
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June and July; and the second maximum ctitve corré- 
sponds to the period-of lowest temperature, Ze, December 
and January: but it will be remembered that then the 
on, are kept in Seah os that a4 
as to temperature, may, t © temperaturé > 
Ertificial, be compared to the other, when it is natural. 
The cubs when born are noted as distinctly spotted 
with dark brown on a ground colour which is rather 
light brown than fulvous; from about one to thite 
months they are perhans most distinctly defined ; and, 
though along the the spots are somewhat quadran- 
daca shape, there is no indication of actual bars or 


In reference to the sexes of the cubs, Mr. Bail is able 
from accurate information to record the sex of 130 of the 
cubs, and re find 74 were males and 56 Sos ee 
a majority of 14 males in every 100 cubs, 
ctereating and novel addition to our knowledge of the 
natural history of the large Carnivores. 

No hon or lioness lived in the Gardens for a longer 
period than 16 years, and it seems probable that 12 to 14 
years is the average duration of lion life. The cases 
so often referred to of lions living to an age of age 
or the case of “ Pompey,” who died in the Tower in 7 
at the age of 70, stand on no scientific of even reliable 
evidence. eee. 

Under the heading of “The Cause of Success ‘in 
Breeding,” we find some valuable s as to 
keeping of these splendid Carnivores ; but we searched in 
vain for the secret of success. Horse-flesh is evidently 
not dear in Dublin, as the annual cost of the food of an 
adult lion, being for the most part horse-fiesh, came 
to 154, in 1885. A series of tables accompanies the 
memoir, and some illustrations of the cubs of the lioness 
. nana born April 1885, from drawings by Mr. 

omas, 





NOTES 


AN article in NATURE for May 6 (p. 7) drew attention to 
the fact that this present year is the tercentenary of the 
tion of the potato into England, and discussed some of the 
points of its history. Apart from the purely historic aspects of 
the question, ‘“‘ Whence did our potato first come?” it was shown 
that mm connection with the suggestion of cross-breeding to 
strengthen against disease it is very important to know which 
is the species that for three hundred years we have been culti- 
vating. With a view to drawing the attention of cultivators to 
the subject, it is proposed to hold a Tercentenary Potato Exhi- 
bition at the St. Stephen’s Hall, Westminster, from Wednesday, 
December 1, to Saturday, December 4, and to appoint one of 
those days for'a Conference, when some of the unsettled questions 
may be discussed. The Exhibition will consist of four sections ~—- 
(1) An historic and scientific collection, to include early works 
on botany, in which the potato 1s figured ; maps showing -the 
European knowledge of the New World those hundred year _ 
ago, and the proximity of potatpgrowing districts to the ports 
most frequented ; early books on travel and voyages in which 
references to the potato occur; works and papers in which 
attempts to define the different species are made ; ilustration: 
of the species and varieties ; contemporary references (0 thy. 
voyages of Hawkins, Drake, Gronvifle, and Ralsigh. (a) Hii: 
trations of potato disease, and works, on the subject. (Section 
1 and 2 will be arranged under the advice of 2 samarktedvad 
scientific gentlemen who have consented to give their so-ogigie 
tion.) (3) Methods for storing, preserving, and ening yunthy « 
diseased potatoes, dc. (4) A display of tibers ofalt-the vackiun 
wil be varied, Mah era seat bo srccnpesod byes 
oF sear rade haust see reine. 
wnent of date of pliintinig, lotidty, sihture of aotl, Bie.) oF, 
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Mz. Joun WHireneanD, well known to ornithologists for his 
discovery of a new species of Nuthatch in Corsica, has been 
travelling in Borneo during the last two years, and has sent 
home a large collection of birds. Unfortunately the disturbed 
state of the country in the Brunei district has prevented Mr. 
Whitehead from accomphshing the chief object of his expedition, 
the ascent of Kina Balu, and he has therefore been obliged to 
restrict his labours to the neighbourhood of Labuan and the 
country round Sandakan, These districts have been well worked 
for years by Mr. Alfred Everett, Mr. Treacher, Mr. Pryer, and 
other naturalists, and Mr. Whitehead’s collection, although very 
complete, did not contain anything new to science. He ws now 
travelling in Java, and purposes to explore some of the mountain- 
ranges in the interior. 


Mr, Grorce REID, a well-known contnbutor to the pages 
of Mr. Allan Hume’s journal, Stray Feathers, has just fin- 
ished a ‘‘Catalogue of the Birds in the Provincial Museum, 
N.W.P and QOudh, Lucknow.” Mr. Reid is the member of 
the Committee of Management in charge of the Natural His- 
tory Department of the Lucknow Museum, and the value of the 
bird-collection depends upon the senes which Mr. Reid has 
himself given to the Museum, his donation amounting to 1287 
specimens out of a total of 2646 The Museum appears to 
possess a very complete collection of birds from the neighbour- 
hood of Lucknow, and it 1s encouraging to see that Mr. Reid, 
in re-organising the natural history portion of the Museum under 
his charge, has recognised the first duties of a local institution, 
and has commenced by making a good collection of the birds 
of the province, of which Lucknow 1s the capital Mr. Reid 
will be glad to entertain the idea of exchanges with other 
Museums. 


THE concluding part of the late John Gould’s “‘ Supplement ” 
to his “‘ Monograph of the Trochilide” will shortly be issued 
by Messrs. Sotheran This work, which was left unfinished at 
Mr. Gould's death, has been completed by Mr. Bowdler Sharpe, 
who has also nearly finished the great work on the ‘‘ Birds of 
New Guimea,” which had not long been commenced by the 
author before he died. 


Messrs TAYLOR AND FRANcis will shortly publish a work 
by Mr. T. Mellard Reade, F.GS., entitled “The Origin of 
Mountain-Ranges.” In addition to containing a systematic 
theory of mountain-building, with detailed experimental illustra- 
tions, the structure and geological history of the great mountain- 
masies of the globe will be discussed The work will also 
contain many maps and sections of mountain-ranges, and a con- 
toured map of the North Atlantic Ocean, together with numerous 
sketches of mountain-structure and scenery, from Nature, by 
the author. 


Pror. R. H. RicHarps, of Springfield, Massachusetts, has 
invented an ingenious and effective application of the zoetrope 
for the illustration of the relation between certain isomeric forms. 
The apparatns exhibits the gradual passing of a cube into 
an octahedron, a dodecahedron, &c It can be used also for 
exlubiting the growth of hemthedral forms of crystals. 


A Project is on foot for tunnelling the ‘‘Great Divide.” 
The Divide is the Rocky Mountains, and the pot proposed to 
be tunnelled is under Gray’s Peak, which rises no less than 
14,441 feet above the level of the sex, At 444 feet below the 
peak, by tunnelling from east to west for 25,000 feet direct, 
communication would be opened between the valleys on the 
Atlantic slope and those of the Pacific side. This would shorten 
the distance between Denver, in Colorado, and Salt Lake City, 
in Utah, and consequently the distance between the Missouri 
River, say at St. Louis, and Ean Francisco, nearly 300 miles ; 


and there would be httle mare required in the way of ascending | 
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or descending or tunnelling mountams. Part of the werk ‘as 
alrearty been accomplished. The country from the Misseurl to 
the foot of the Rockies ri-es gradually in rolling prairie dH an 
elevation is reached of 5200 feet above the sea-level. The 
Rockies themselves rise at various places to a height exceeding 
11,000 feet. Of the twenty most famous passes, only seven are 
below 10,000 feet, while five are upwards of 12,000 feet, snd 
one, the Argentine, 1s $3,000 feet. Of the seventy-three im- 
portant towns in Colorado, only twelve are below Sooo feet, ten 
are over 10,000 feet, and one is 14,000, The point from which 
it is proposed to tunnel is 60 miles due west from Denver, and 
although one of the highest peaks, it 1s by far the narrowest in 
the great backbone of the American continent. 





AT a meeting on Tuesday of the Committee of the subscribers 
to the British School of Archzeology at Athens, Prof. Jebb said 
the School had been erected and paid for, Mr. F. C. Penrose 
had been appointed Director, and a provisional income of 4004. 
a year for three years had been raised; but additional funds 
were required. Prof C. T. Newton, in urging the tmportance 
of having a great School of Archeology, suggested that there 
should ultimately be raised a special fund for the payment of the 
travelling expenses of the students at Athens. On the motion 
of Prof. Jebb, a Managing Committee was appointed. 


ON Saturday last, after six in the evening, several shocks of 
earthquake were felt in Alsace and many other parts in the 
nearest Alpine valleys, in the Vosges, and in the Black Forest. 
At Strasburg there had not been any earthquake for almost 200 
years. The direction of the movement was from north to south, 
Several of the shocks were rather severe. 


A TELEGRAM from Halifax, October 14, states that a shock 
of earthquake lasting ten seconds had been felt at Sydney, Cape 
Breton Island, Canada. 


Tue Rev. J. H. Abrahall writes from Combe Vicarage, 
Woodstock, that on September 30, while near Blenheim Park, 
walking westwards about 7 pm., he was aware of « sudden 
splendour above him on his left. Turning towards i, he 
saw a meteor moving eastward. It pursued a level path 
beneath the Milky Way about a sixth of the distance from 
the zemth to the horizon. It was bigger than Jupiter, and of a 
yellow hue. A reddish flame curled, crest-like, backward from 
Its top. Its course was slow, and it quenched the light of the 
stars it passed over. It soon vanished, leaving no luminous 
train. 


We have already referred to two successive instalments of 
Mr. Taylor’s papers on the aborigines of Formosa, which have 
appeared in the China Revvew of Hong Kong. The third and 
Inst is now before us. It first describes the Pepo-huans, who 
are really not abongines at all, bat who stand between the 
savages and the Chinese settlers, spoaking the language of both. 
They are believed by themseives and the other tribes to be the 
reault of mixed marnages between whites and Chinese, whe 
have traded to the country or been wrecked on the coasts, and 
aboriginal women. ‘They are a simple, harmless, peaceful 
people. The Diaramocks, who inhabit the mountain-ranges 
which form the north-western boundary of the Tipuns (s'ready 
described), are a fierce and iftractable race, addicted to cannl- 
balism. Little is known about them, as they hold aloof from 
other tribes, They are supposed to be the trus aboriginal 
inhebitants of Formosa. There is also ssid to be 2 teibe of. set 
haired savages, living emongst the contral mountains, but 90 
authentic information has been gained thee, . The 
inhabitants of Formose generally are desceibed. na: doquisliive 
and intelligent, ‘The Chincge have a proverb to chen effect 
when the savages take to wearing trousers thore is 6 
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deft for a: Chinaman, The custom of head-hunting which prevails 
in some districts is mainly intended to prove the valour of the 

ween, On the whole, Mr. Taylor has given us a large 
number of details, classified under various tribes, which were 
pit known before. 


In the September number of the Meteoro'ogusche Zetschreft, 
Prof. Hann gives the results of many years’ observations on the 
temperatures of the various parts of the Vienna forest. The 
forest valleys have a considerably lower temperature than the 
open land outside. This difference is smallest in winter and 
greatest in summer. But there is no similar effect during the 
course of the day, for the afternoon difference 1s not the greatest. 
it is actually least in the warmer hours of the day, and greatest 
in the cooler part. In the early morning and evening the 
influence of the forest in lowering the temperature of the air is 
greatest. 


THE last number (vol. lv. Part 2, No. 2, 1886) of the Fourna/ 
of the Asiatic Society of Bengal has for its first paper a list of 
butterflies taken in Kumaon, a district in the middle portion of 
the Himalayas, lying between Garhwal and Nepaul, by Mr. 
Doherty, of Cincinnati, who spent several months towards the 
close of last year in the expedition Mr Doherty’s fadure in 
the higher regions bordering on Tibet lead» him to advise entomo- 
logists that the three summer months are the only good ones 
for collecting, either on the desert plains of Tibet, or in the deep 
valleys of the Himalayas sheltered by the outer range from the 
violence of the monsoon rains. Dr, Barclay contributes two 
papers—one on a second species of Uredine affecting the Hima- 
layan spruce fir (déses Smithtana, Forbes), the first bemg 
descnibed in the first paper of the present volume , the second 
paper by the same writer relates also to new species of Uredine 
parasitic in the deodar (Cedrus deodara, Loudon). Mr Atkin- 
son concludes his six papers on the Indiaa RAyuchots, which 
have been compiled in order ‘‘to provide those who may becone 
interested in this order of insects with some guide to their classi- 
fication and arrangement, and was at firstdevoted to the correction 
of our only Enzlish list, but this became so unsatisfactory that it 
was found better to revise the whole on the basis of StAl’s numerous 
and elaborate essays ’’ The number of species described under 
each family is: Cradida, 1153 Czrcofpade, 67; Membracda, 
333 Fasseda, 38, Fudgiridi, 224. These figures, Mr Atkin- 
son adds, could probably be doubled in a few years, for the 
number of Fassidze alone awaiting examination should add 
several hundred species to the Indian fauna. Dr, King adds three 
apparently new Primulas from the higher parts of the Eastern 
Himalayas to the Primulacea of Sir Joseph Hooker in his 
** Flora of British India” Finally M. de Nicéville has a paper 
“On the Life-History of Certain Calcutta Species of Satyrina, 
with special reference to the Seasonal Dimorphism alleged to 
occur in them.” 





ANOTHER consignment of German carp (Cyfrines carpio) ia 
to be imported by the National Fish Culture Association to meet 
he growing demand for this species, which 1s superior to its 
songener of this country, The Association, throagh its secre- 
tary, Mr.-Oldham Chambers, hat urged upon those possessing 
disused waters to introduce the earp, both the mirror and leather 
species, therein, Although the German carp belongs to the 
same gents as the English, the former is being imported to 
merove the latter, which have deteriorated in favour and con- 
dition owing to lack of cultivation. The fish will be committed 
© the charge of the Marquess of Exeter's pisciculturist, who Has 
'to Germany for the purpose of bringing them over, 
With other species. ' 
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the Isle of Mull is now on view. On being fed it is the habit of 
this bird to hide the remnants of its repast in various parts of its 
habitat, and exhume them when prompted by hunger to renew 
the meal. One day a rat invaded the spot, and commenced to 
excavate for the hidden articles of consumption. Enraged at 
this proceedinz, the raven fell upon the rodent, and gored it to 
death after a severe struggle on both sides. 


MeEssrs. WHITTAKER AND Co. will issue in the courte of 
next week ‘‘ On the Conversion of Heat mto Work, a practical 
Hand book on Heat Engines,” by Mr Wm. Anderson, M LC.E. 


THE additions to the Zoological Society’s Gardens dunng the 
past week include a Rhesus Monkey (Macacus rhesus &) from 
India, presented by Mr. T. L. Brewer; a Macaque Monkey 
(Macacus cynomolgus §) from India, presented by Mr. Walter 
C Horsley; a Bonnet Monkey (Afacacus sinscus 3 ) from India, 
presented by Mrs. Samuel Lloyd ; a Common Squirrel (Sciurss 
vulgaris), British, presented by Miss F. Westrup ; two Grey 
Seals (Halicharus grypus) from the Island of Canna, N.B., 
presented by Mr. R. Thom; a Varying Hare (Lepus variadilts} 
from Perthshire, presented by Mr T. West Carnie ; a Goshawk 
(Astur palumbarius) from France, presented by the Baron 
D’Epremesnil ; a Golden Plover (Charadrius plavialss), British, 
presented by Mr G. Smith , ten Common Vipers ( Vipera beras), 
British, presented by Mr C F McNiven; two Black-footed 
Penguins (Spheniscus demersus) from South Africa, purchased. 





OVR ASTRONOMICAL COLUMN 
THe Binary Star +t CyGni,—Mr. J. E. Gore (who has 


taken up this branch of astronomy with great vigour) has 
published 1n the Astronomische Nachrichten, No 2749, elements 
of the orbit of r Cyan. Using the measures of Dembowski, 
Burnham, Frisby, and Tarrant, he finds .— 

P = 53 87 years Q = 83° 0’ 

T = 1863'99 A = 205° 26’ 

é¢ = O 3475 a=" 

7= “40 B= - 668, 


These elements represent th: observations fairly well. It must 
be remembered, however, that the measures only extend over a 
penod of ten years, and the orbit must therefore be considered, 
as Mr Gore states, to be provisional only 


Tre Lick OpservaTory.—We learn from Sciesre, vol, viii. 
No 190, that the following plan has been devised by Prof, 
Holden for the working of the great telescope :—‘' We mean to 
put the large telescope at the disposition of the world by m- 
viting its most distinguished astronomers to visit us one at a 
time, and to give to them the use of the instrument during 
specific hours of the tweaty-four. Each day there will be 
certain hours set apart when the Observatory staff will relin- 
quish the use of the equatorial to distinguished specialists who 
will come from the United States and from Europe to solve or 
to attack some one of the many unsolved problems of astronomy, 
In this way we hope to make the gift of Mr. Lich one which is 
truly a gift to scrence, and not merely a gift to California and to 
its University.” 

Comet BARNARD (1886 /) —Dr. J. von Hepperger has pub- 
lished the following elements and ephemeris for the comet dis- 
covered by Mr Barnard on October 4 :— 

T = 1886 December 24°3064 Berlin M,T, 
m2 = 78 56 29 
Q = 140 17 §5} Mean Eq 1886-0, 
t = 93 33 53 
log g = 9°91236 
Error of middie place (O - C). 


dacosB =-8 a4B=-WL 7 rl 
Ephemeris for Berlin Midnight er 
1886 RA. Decl, Logan = Leger Brights 
bh. m ry 

Ort, a2 119613 3 S76 N. 0'2961 071 rae 
26 31 37 4 3i't 0°2747 28 oy 

ye If 39 5 538 , 02590 OF BAG ays hs 

Nov. 3 1 ga 08 7 t7N. owabs 9 FRR 
The brightness an is taken as unity. ree 
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to Sacirta.—Mr. S. C. Chandler has discussed, in the 
Astronemnsche Nachrichten, Mr. Gore's observations of this 
star, with some of his own, and some observations 
made the Harvard and Oxford Photometric Catalogues. 


The result of his inquiry 1s to give M = 1885 December 
ad. oh. 36m. G.M.T. + gh. 11 om, {E ~ 391), the duration 
of increase being 300d , and of decrease 5°38d., and the mag- 

‘6, and at minimum 6'4. Mr. 


nitude at maximum 5 

Chandler considers 1t likely that the period will prove to be 
within two minutes of the truth. Mr. Espin’s value, however, 
is th. 28m. shorter. 


THE OBSERVATORY OF RIO DE JANEIRO.—M, Cruls, in a 
communication to the Paris Academy of Sciences, states that 
the long-talked-of transference of the Kio Observatory 1s about 
to be commenced. The site chosen lies nearly on the same 

el as the present Observatory, but two minutes farther to 

west. The Brazihan Observatory 8, from its proxi- 
mity to the tropic, an advantage over all others, in that for forty 
days in the year the sun’s zenith distance does not exceed 1°, 
M. Cruls anticipates that in the new edifice he will be able to 
undertake, with success, observations of terrestrial magnetism, 
and of atmospheric electricity, and he would wish to set up a 
delicate seismograph for recording slight movements of the soil. 
He trusts also that the Observatory will bear its share in the 


got photographic survey of the heavens proposed by Admiral 





ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 OCTOBER 24-30 
(FOR the reckoning of time the civil day, commencing at 
mean midnight, counting the hours on to 24, 
is here employed. ) 
At Greenwich on October 24 
San tises, Gh. 41m. ; souths, 1th. 44m 16°6s ; sets, 16h. 47m. ; 
decl. on meridian, 11° 50’ S : Sidereal Time at Sunset, 


18h. 59m. 
Moon (New on October 27) rises, 2h. 37m. ; ny gh. 19m. ; 
* 45° N. 


sets, 15h, 48m, ; decl. on meridian, 4 
Planet Rises Souths Sets Decl.on meridian 
h. m, bh m h, m. 
Mercury ... 822 ... 12 47 1712... 18 30S. 
Venus .. ... 5 41 «. IE 9 16 37. .. 6 58S. 
Mars oe 1044 «2. 1437 « 18 30 w 23 30 S. 
Bi. cates (SSS hee. EE «16 33 ies 37 S. 
fo GE 2 ac SS « 83 . 21 58 N, 


® Indicates that the rising 1s that of the preceding evening 


ani 


he 
go ... 10 ... Mars in conjunction with and 6° 5’ south 


of the Moon. 
Variable Stars 
Stas R.A. Decl 
h mm. o h. m. 

U Cepha ... ... 0 522.. 81 16N. ... Oct 24 451 
” » 4 30 
R Ceti... .. .. 2202 .. 0428. . ,, 29, M 
Algol ... ... .. 3 08...40 31N.. ,, 24,23 3 = 
ss 27,19 52 wm 
A Taari + 3544+. I2I0N.., 4, 25, 23 30 me 
19 29, 21 22 m 
U Ophiuchi... ... 17 10°83... 1 20N. . ,, 24, 1 as 

P ‘ and - sare of 20 
eae see ore I 45°9 te 33 14 @ e06 ie go, 31 Kt Ps] 
S Vulpecule ... 19 437 27 ON, .. 4, 28, M 
R te .. «. 20 B9.. 1623N.... 5 2, ms 
3 i ue os 2B 249... 87 SON... 55 3% 230M 
” » 23 30 m 

MM signifies maximum ; » ministum. 
Meteor Showers 


The present week offers fewer active radiants than the one 
The following radiants are, however, represented :— 
ear B Canis Minoris, 105". Decl 32° N.3 and from 
pce pring liad al - Both yield swift meteors, 
eapecially . October 24 and 29 are fireball dates, 
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GEOGRAPHICAL NOTES‘ 


THE last volume of the /ewestia of the Caucasus Geographical - 
Society (vol. visi, 2) contains a great variety of 
information. General Stebnitzky contributes a most ps e 
paper on the figure of the earth, being a discussion of results 
obtained from pendulum-observations in connection with the 
opinions expressed by M. Faye. An excellent map of the 
province of Kubafi, on a scale of 13 miles to an inch, is accom- 
panied by a sketch of the colonisation of the province, which 
already has a Russian population of more than one million 
inhabitants. M. Koshkul gives a short description of the 
‘¢Naphtha Mountain,” in the Transcaspian region. The tele- 

phic determination of the longitudes of Tiflis, Shemakha, and 

u acquires the more interest, as it allows of the determination 

of the general error (14"°3) of the Caucasian triangulation and the 
deviations from the vertical line, due to local causes at these 
three places A list of points whose positition has been deter- 
mined by the ae made in the Transcaspian region, as 
also in Khiva and Bukhara, is given by MM Pervas and 
Gedeonoff, and will be most welcome to cart phers. age 
the notes we notice the following :—On the Caucasians 
Kubafi, due to M Zagursky, whose researches on the languages 
of the Caucasus are always so great a help to ethnography; a 
hst of the Caucasian population in Kubafi in 1883, from which 
we learn that from Kubafi alone no less than 13,600 Circassians 
have emigrated since 1871 ; M. Chantre’s craniological measure- 
ments are summed up by M. Zagursky , and M Lessar contri- 
butes a paper on the north western frontier of Afghanistan. 
The ‘‘ Appendix” shows where the chief attention of the Cau- 
casus Geographical Society 18 now directed. They contain 
translations of a work dealing with Armenia (the ‘‘ Toros 
Akhpar” guide through Armenia, by the Archbishop Garegin 
Srvandzyantz) ; of the Turkish ‘‘ Salname” for the Erzeroum 
Vilayet ; of notes on S -Khaldeans, by a native from Hosra- 
bad, and of Mr Charles Wulson’s lecture on Asia Minor, 
delivered before the London Geograplhucal Society. 


THE first fascicule of the full Reports of the Polar Meteoro- 
logical Station at the mouth of the Lena has just been published. 
Tt 1s the first fascicule of the second part, and contains the 
meteorological observations made since September 1, 1882, to 
August 31, 1883, compiled by M. Eigner, and published under 
the supervision of Dr, R. ; second fascicule of the 
same volume will contain the meteorological observations in 
1883 84; while the first volume is reserved to magnetical obser- 
vations, and the third will be devoted to the non-obligatory 
observations, among which the aurorse will occupy a prominent 
place The meteorological observations now published, com- 
prise the pressure of air, the temperature, elasticity of vapours, 
relative moistness, force and duration of wind, nebulosity, snow 
and rain, as also the temperature on the surface of the soil and 
the snow, and at a os of 40, 80, and 160 cm., these last two 
mussing for the months of July and August 1883, in consequence 
of an accident to a thermometer. All o ions are given 
in full, that is, for ev hour,” as also the monthly aver- 
ages. The daily range of all elements is also represented by 
curves, whose scale is exactly that accepted for ae hgpoast 
of the French observations at Cape Horn; the work is accom- 
panied, moreover, by a map of the mouth of the Lena, and of 
the station itself, as also by a drawing representing the sta- 
tion amidst the tundra, on the banks of a branch of the Lema, 
A full descnption of the instruments and their corrections is 
given both in Russian and in German. 


THE October number of the Proceed:ngs of the Royal Geo 
ical Society has for its leading paper one by Sir Francis 

Winton, on the Congo Free State, the conditions of its 
administration by Eu and its probable future. In this 
latter respect Sir Francis de Winton is naturally inclined to look 
on the favourable side. Of more strictly phical interest is 
the letter from Mr. Grenfell recounting 
in the car psn! Petrone Ferace, of the tributaries of Pre, 2] 
between Leopoldville and Stanley Falls, with very 
maps. ne 


Pil edit aca 

Co sts on Glace Sead Hi obj 
wom reegees pentenys 
subject of the next paper ¢ 
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le the Cunos or Tulé Indians of Darien, from the 
“\issl sent to labour among them to B Thiel, of Coste 
em, sehr bas communicated them to Herr Po owsky. 


r current Metthalungen (Band xxix. Nos. 7 and 8) of the 
bss cal Society of Vienna contains letters from Dr. Lenz 
‘ind Herr Baumann, from the Congo, and part of an account by 
re. Holub of his present journeyings in South Afnca, Of 
ppectal interest are two papers on the Hauslab cartographical 
"sollection. One describes the general extent and contents of 
e collection, which is in three parts: (1) books z (2) engrav- 
3; ( The last contains about 4500 sheets, and 1s 


) ma 
1 ns of cartography. Two of these 
fo De ed ox ‘apne : globe, the author 


orm the subject of a second : th 
e which 1s uakaces, but whick probably dates from soon after 
‘Solumbus; the other is a chart of the Mediterranean dated 
A513- 


pars 





THE FIFTY-NINTH MEETING OF GERMAN 
NATURALISTS AND PHYSICIANS, BERLIN, 
SEPTEMBER 18-27 

: {From ouR BERLIN CORRESPONDENT] 

THE present hasin every respect been the most important of 

these annual meetings Even in the number of visitors 1t far 
exceeds any similar reunion since the foundation of the Society, as 
many as 2224 members, and 1931 associates, or 4155 altogether, 
having entered their names, while no less than 1496 ladies took 
rt in the general proceedings and social gathermgs. It may 
bere be remarked that the constitution of the German Naturalists’ 

Society differs essentially from that of the British Association, 

as it exists only so long 

members—that 1s, of persons who have published treatises, other 
than dissertations for academical honours, on general scientific 
and medical subjects—and of ordinary associates Two or three 
sit are devoted to the formal proceedings, such especially as 
the choice of the following year’s place of meeting, and of the 
two leaders, whose duty it 1s to summon the next assembly, and 

e the work on hand. The general sittings are occupied 
with matter of universal interest, and are attended in common 
by all members, associates, and ladies. The more strictly 
scientific work, however, 1s distributed amongst the several Sec- 
trons, thirty on this occasion, each of which is presided over by 

a freshly elected chairman, and set apart for the discussion of 

papers by specialists. After the last general sitting, at which the 

annual meeting 1s officially dissolved, it ceases for the time being 
to exist. Enjoying no special source of income, and keeping no 
permanent records, it in the officers appointed to 
e for the next gathering the only germ of a new and 
equally ephemeral existence. To this temporary o n 
the manner in which its oe are issued. An 
official journal, published only while the gatherings are held, 
contains the proceedings of the general sittings :# exfenso, those 
of the vanous Sections in shorter or more detailed reports. It 
may here be mentioned that, at the suggestion of the adminustra- 
jon, « = mission was on os occasion appointed for the 
of reporting tc next year’s meet any pro Is fora 
motification of the statutes. ; Reference was nave’ more espe- 
alally to such a change as would confer on the German Natur- 
alists’ Society a more stable existence ; in fact, an organisation 
somewhat srmilar to that of the British Association. 

Of the 4155 menibers and associates present, Berlin was 
‘epresented by 1444, other places by 2711 (including 429 
foreigners), as under: Europe, 347; America, 54; Asia, 18; 
Africa, 6; Australia, 4, Most of the te representatives of 
worman science were present, although illness unfortunately 
wevented the attendance of Von Helmholtz, Kirchoff, and 
Widticenus, the first and last of whom had undertaken to deal 
with some matters of general apa 7 

Under the presidency of the two &dministrators, Prof. Rudolf 
Virchow and Prof. A, W. Hofmann, the first sitting was held 
on Saturday, September 18, when an audience filling the 

Circus Renz was addressed by Herr Virchow on the 

of the Society from beginniog and xfs 

werent ie aoe for the mutual interdependence of the various 
wenches of the natural aod sciences, He dwelt on 
made since tht first m in Berlin, in 

dency of Alexander von Humboldt, w 
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rts of a | which Goethe had absented himself. The importance of these 


illustrious savanis for the development of the physico-chemical 
and biological sciences, and the contin of their researches 
with the problems now under discussion, formed the conclusion 
of this highly instructive o g address. After receiving 
felicitations of the representati¥® of the Minsster of Public In- 
struction, Von Gossler, of the Berlin Oberbiirgermeister, and the 
Rector of the University, and after the meeting had made choice 
of Wiesbaden for next B hag gathering under Prof. Fresenius 
and Dr. Pagenstecher, Dr. Werner Siemens di on * The 
Scientific racter of the Age.” The speaker dilated on the 
spread of the natural sciences through these periodical gatherings 
and through their introduction into the school-room, thus influenc- 
ing the fecAnsgue of the arts, which in their turn react powerfully 
on the social relations, so that, by his command of the forces of 
Nature, man 1s now enabled to prodare the necessaries and the 
pleasures of life in grea cr abundance with less expenditure of 
time and labour e is certamly not able to overcome ail the 
evils inherent to the present period of transition ; but our scien- 
tific age promises to discover all the remedies calculated to 
alleviate and cure the ills from which we now saffer. 

At the second —_ sitting, held on September 22, Prof. 
Pohimann, of Buffalo, converse the greetings of the American 
Association to the German Naturalists, together with a 
invitation to the International Medical C s to be held next 
year in Washington. Prof. Ferdinand Cohn, of Breslau, then 
spoke on “* Vi uestions,” dealing with the nature of life from 
the present scientific stand-point, in reference more i to 
the simplest h bemgs, the lowest plants, whose vital func- 
tions he described in attractive language. He considered that 
we had already half solved the nddle of life, inasmuch as we 
had its mechanism and the physical and chemical forces 
which set itn motion. But we have to face other phenomena 
and active forces, which must be apaedt Ordering by the more 
fortunate efforts of future re earch, so that the full solution of 
the problem of hfe may perhaps be deferred to a remote period, 
The next speaker was Herr rge Schweinfurth, from Cairo, 
yen spoke on ‘ sia apeatnaey mag and a 1n a 

ica,” arguing energetically for the possibility and necessity 

colonising that region. He described the wealth of this con- 
tment, both in natural resources and available labour, which 
by colonisation alone could be p ly utilised in order not 
only to insare a happy and worthy future for the natives of 
Afnca, but also to open a wide field of fruitful activity for the 
already crowded populations of Europe. He warmly combated 
the assumptions that ts tropical climate closed the door of Africa 
to most Europeans, and that acclimatisation was impossible, 
Under certain precantionary measures, and when Western cultufe | 
has reclaimed Africa by railways, draimuing, i 
tillage, and stock-breeding, just as Europe itself has been re- 
claimed by the hand of man, then the white race will find itself 
as mach at home in Africa as the Negro. After the transaction 
of some formal business, Prof His, of L=pzg, addressed the 
meeting on ‘‘ The Development of the Zool Station at 
rite ea, and 2 the oy Uren of .* ay ein oe Esta- 

ment.’ rom the rnfo gain personal 
visits, he gave a vivid description of the Neapolitan Station, and 
concluded by indicating the chief objects of such a central insti- 
tution as he considered should now be founded. Amongst these ” 
obyects he mentioned the investigation of the anatomy of the 
brain, which could be best carried out in such a central station, 

g Wall, of Dresien, terortel_oa is journey to. Gentrel 

reported on to 

rt deseril his Soaks Gost dvil 
and its copious affluent, the Sankuru, through the domain of the 

Bakuba, the Balula, and Landa peoples. eh yes 
an animated picture of his iences on this j , which he 
made ts s member of the Wasmmenn Expedition P eidiciuclewy 
ry y eumayer, of Hamburg, who urged the necusntty: 
of Antarctic ; dilating especially on BA 
or geology an tology. From 
seksi to quetion bow, eae the 

n a centre of diapersion for 1: 
southern, as the North Pole is now #2) 
been for the northern hemisphere. He further 

valae of gage magnetic observations in 
tudes, since in the far north a whole chain of ) 
morien the extent wh nactaatonns eer magnetic nei 
onable ‘os to ative, at, definite comelusions on ‘the nating ot 
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trial magnetism and its relations to the earth-ourrents, Polar | of the aid of the micr These bodice area 

ts, and solar energy. Prof. Bergmann, of Berlin, followed | by the namie of bacteria or i, and, while sue ae 
with some remarks on the relations of modern surgery to the | ence of opinion has existed, it is generally th that 


treatment of internal ailments. After some formal 


the third general sittinz, aud with it the fifty-ninth gathering of 
the German Naturalists and PyPscians, were brought to a 


In a bnef report of this nature it would be impossible to do 
more than refer in the most summary way to the work done in 
the several Sections, of which twelve were devated to scientific 
and eighteen to medical subjects. Altogether 522 topics were 
i Most of the 
published im special scientific journals, and 


» and I ps demonstrations carried out. 
will 
it will suffice to mention more especially the remarkable syn- 


su success by . Ladenburg. 


which Profs. Hitzig, Munth, and Soltz took part. In the 
section devoted to the subject of scientific instruction, Prof 
Haeckel pleaded strongly for a severer traiming in this branch 
of knowledge amongst young students. It may be mentioned in 
conclusion that, in connection avith this meeting, an exhibition 
of scientific instruments, apparatus, and educational appliances 
was held in the apartments of the Academy of Arts and Sciences 
There was a show of instruments of precision, microscopes, 
electric, medical, ani other apphances, which attracted a large 
number of visitors during the few days the exhibition lasted, 
from September 16 ta 26, 





THE HARVEIAN ORATION 


R. PAVY, F.R S, delivered the Harveian Oration at the 
Royal College of Physicians on Monday afternoon After 
viving the directions marked out by the founder of the Oration— 
viz., to commemorate the benefactions that have fallen into the 
yossession of the College and to search and study out the secrets 
of Nature by way of experiment—the orator alluded to the aug- 
mentation which the income from the endowment of the Croomian 
ectureship has recently undergone, by which the amount aval- 
able 1s raised from 10/ to 200/ per annum; and to the sum 
‘go00/.) bequeathed by the late Dr. Gavin Milroy He next 
— of the course pursued by Harvey as set forth by Lord 
, in his ‘* Novum Organum,” or ‘‘ true directions concern- 
ing the interpretation of Nature.” Instcad of giving himself up, 
as others had done before him, to arguing out conclusions from 
accepted axioms, Harvey struck out, Dr. Pavy continued, mto 
‘he hitherto untrodden path of inquiry-—that of mduction— and 
a knowledge by a direct appeal to Nature through the 
1um of observation and experiment ‘‘ It were disgraceful,” 
he says, ‘‘ with this most spacious and admirable realm of Nature 
sefore as, did we take the reports of others upon trust, and go 
wn coming crude problems out of these, and on them hanging 
_Qotty and captious and petty disputations Nature 1s herself to 
x addressed, the paths she shows us are to be boldly trodden.” 
‘n the discovery of the circulation Harvey applied the principles 
af induction aod d upon them in a strictly logical way He 
showed himself to Be a good and careful observer, yudged even 
the standard set forth by John Stuart Mill on the process of 
sbestenne The experments which Harvey conducted on the 
arteries and veins, to assist him sn his inquiry, were founded upon 
well devised plan. Dr. Pavy next spoke of the new departure 
in phystology which Harvey’s discovery established, of the oppo- 
with which his views were received, and remarked that the 
vigh position in his profession he had attained did not suffice to 
tecure sl from the effect of the prejudice against innova- 
jon entertained by the multitude. Aubrey tells us he had 
‘heard him say that after his book on the circulation of the 
wlood came ont he fell mightsly :n his practice ; twas believed by 
che wulger that he was crack-brained, and all the physitians were 
ie m” Harvey lived, however, to see hus doctrine gener- 
ly accepted. The orator next referred to one issue of research 
derived, he said, from the labours of the present day, which has 
already yielded much good and useful fruit and gives i 
Jiclding much more. ‘‘ Belonging to the realm of }1 
here are,” he continued, ‘‘small organisma, the 
which we must have remained unconscious of in the absence 








thesis of conime, the nous alkaloid of hemlock, effected with 

Prof Thanks to this achieve- 
ment, the artificial production of a vegetable alkaloid may now 
for the first time be regarded as successfully accomplished. In 
the physiological department the question of the localisation of 
the cerebral functions gave rise to an animated discussion, in 


they are organisms belonging to the vegetable 
dom. There ts nothing 1n thet appenrance 0 strike 
observer that they possess any significance, and yet by mernt : 
research it has been found that they play a most smpactant 
as constituents of the living world.” The experiments of 
lanzan, Schulze, and Swann, were next described by Dr, 4 
the natural conclusion to be drawn from which, he said, “ 
towards absolutely establishing that the air contains the of 
living organisms, and that it 1s these that constitute the source of 
the microscopic organisms found to become developed in the 
presence of organic matter, which some have contended take 
rise Spontaneously This view 1s supported by the researches of 
the present day, and nothing that would bear the scrutiny of ' 
strict investigation has ever been adduced agannst it. It stands 
at the foundation of our modern notions regarding the rd/¢ played 
by bacilh, and thus occupies a position at dient. as importance 
with reference to the matter. The step from the action exerted 
by bacteria as agents exciting the decomposition of organic pro- 
ducts to that which brings them before us as a source of disease is 
not a large one. In the one case they lead to change which 
would not otherwise occur, and im the other they disturb the 
order of changes naturally taking place and thus induce an 
normal state, and although there 1s nothing in their morpho- 
logical characters to show the reason, different trains of 
phenes other words, different diseases—are occasioned 
y different kinds of bacilli, . ‘lhrough the mdefatigable 
tesearches of Pasteur and others the distinguishing form and hfe- 
history of certain of these o isms have been clearly made out. 
Placed under suttab‘e conditions, it has been found that they can 
be reared or cultivated artificially, and one of the most marked 
and important characters belonging to them 1s the enormous 
extent of self-propagating power they possess. This accounts for 
the rapid spread that 1s observed to take place of an infectious 
disease, if allowed to progress without controlling measures being 
bronght to bear upon it = We have todeal, then, with someth: 
that lives and grows by virtue of a power pertaining to itself. 
Permit this hving growth—this parasite, in fact—to become dits- 
rsed and to enter the system of a living person, and presumi 
it has lodged upon a soil supplying suitable conditions for tts 
development, 1t will thrive and multiply and give mge to a series 
of phenomena which the physician has no power to arrest. Once 
the bacillus 1s amplanted and the disease established, all that the 
hysician can do 1s to see that the patient has fair play—that he 
is kept under the most favourable conditions for battling success: 
fully against his enemy. What 1s to be philosophically armed 
at, however, ts to check the spread—to bar the transmission of 
the parasite from one person to another, by attacking it outside 
the hody , and this, with the application of the proper measures 
of disinfection, can with facility be done, but naturally the 
facility of preventing extension stands in proportion to the 
degree of limitation at the time existing. The spark of fire is 
with the greatest ease extinguished, but let it kindle tmto flame, 
and in proportion as the fame spreads the difficulty becomes 
greater to get the conflagration under This 1s one way in which 
the attack upon the bacillus may be made, and the ra 
of discase restrained Another way, by quite a different lime 
of tactics, preseats itself; and the knowledge of this is due to 
the resea that have been recently conducted. The vulner- 
able pom to which I am alluding lies not in connection with the 
bacillus itself, but with the condition of the medium wpon which 
it may chance to fall. It has been found that the parasite re- 
quires virgin soil for its growth. This observation stands in 
y with the result of common experience a: dispo- 
sitron to contract infectious disease. It has been remote 
times y known that a person who has passed one 
attack of an infectious disorder is not liable to the same extent 
as before to become affe on exposure to contagion. 
influence has been exerted giving rise to more or less protection 
being anne against a ee | = the eng ly a 
ns t certain Mepos us may 
sich wenkena state as oly | to - when genre into 
t an animal, an effect of a mild nature, not dangerous 
to life, instead of the ordinary form of disease ; salieri Apa 
duced, and this is the grest point of practical importance 
ective apainet a t attack as -the 
lence of the diseate-prodecing organien maybe brought 
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conducting their artificial cultivation in a particular way, and 
Py tranemieson pain the system of an animal difering i 
nature fipm that in wh ch the disease naturally occurs, en 
the chain of discoveries reached the point of showmg that bacilli 
could be reared outside the body in an artificial soil or culti- 
vating medium, a great advance was made towards obtaming a 
fall knowledge about them, as it placed the observer in @ more 
favourable position for the successful prosecution of research by 
enabling him to vary and control his conditions in a manner that 
could not otherwise have been effected. Although much has 
heen accomplished, it must be said much still remains to be done. 
In the case of a few bacilli the life-history has been pretty clearly 
made out, Cultivated in a certain way they retain their viru- 
Jence, no matter through how many successions they pass The 
last product in a series of successive cultivations is as virulent as 
the parent stock. By modifying the conditions under which the 
cultivation 1s carried on, the successive products of descent may 
be gradually weakened until they become harmless. Such bem, 
the case, any desired degree of attenuation may be obtained, an 
by inoculation with a virus brought down to the proper strength 
the non-fatal affection may be occasioned which \ gives immunity 
from subsequent liability to take the disease under exposure to 
contagion, The knowledge thus acquired has been already 
practically turned to account upon a large scale for checking the 
ravages of that exceedingly fatal disease among cattle known as 
anthrax, or splenic fever, and through the success attained much 
sacrifice of life has been averted. ff this can be accomplished 
for one disease, and more than one can be mentioned, 1» there 
not ground for believing that means will be found for placing others 
of the class in the same position? Attempts are being made in 
this direction, All eyes throughout the civilised world are, 
indeed, at the present moment fixed upon the work of Pasteur 
in Paris with reference to hydrophobia. It would be a great 
achievement for this frightful disease to be brought under sub- 
jection, and certainly the results that have been obtamed appear 
to give hopes that an approach to something of this kind has 
been arrived at. Looking at the nature of the disease, there 1s 
nothing inconsistent with its being dependent upon a bacillus, or 
microbe, as Pasteur calls it. On the contrary, owing its origin 
as it does, when occurring naturally, to inoculation with the 
poisoned secretion of an affected animal, and taking into view 
the facts that have been learnt m connection with its transmission 
by artificial inoculation, evidence pornts to such in reality beng 
the case. If due to a bacillus, why may not this bacillus be 
nm to attenuation in the same manner as that of anthrax? H 
thus open to attenuation, why not susceptible of producing a 
non-fatal form of affection? And +f this condition has been 
produced and passed through, why should not protection be 
thereby grven pate the subsequent development of the disease 
asa result of the primary inoculation from the bite of the rabid 
aoimal? Such a train of reasoning 1s quite legitimate, and for 
the application of the principle of action to which it leads, there 
is this advantage on the side of hydrophobia, that from the pro- 
ne. period usually taken for incubation after the introduction 
of the poison in the ordinary way, time 1s given for the artificial 
tnoculations by subcutaneous injection to produce their effect 
and to render the system refractory to the further development 
of disease. I have been an eye-witness of Pasteur’s work. It 
1s from the nerve centre, the seat from which the symptoms of 
the disease start, that he obtains his virus, Employed for in- 
oculation in a fresh state it produces a fatal disease, and the 
disease has been transmitted successively on through a number 
of animals, with the result that the last affected animal yields as 
strong a virus as the first. Kept ina pure, dry aur, attenuation 
advances, and after a certain time the nerve centre loses its 
dreams prodacing power. Used for inoculation at 2 given period 
of preservation it produces an effect which renders an animal 
resistant to the influence of inoculation with the virus in a fresh 
stale, and Pasteur conteads that it acts similarly when the virus 
has been introduced in the ordinary way. treatment of 
petsons bitten by rahid animals by inoculation with attenuated 
virus has now been on its trial a considerable time, and a large 
experience gained. t, it must bé stated, still staads in 
j 3 but it must be said that the results obtained tell 
ih favour of the view advanced. The other method 
by which it has been recently experimentally found that the 
‘wertionce of bacilli can be is by ion through 
Thanks from that in the diseane 
This, in reality, se geass principle at the 
ayster of , discovered by Jenrier at 






the close of the Inst cent ; ed as an 
accepted conclusion that vaccine-lymph is the virus of small-pox 
modified by transmission through the cow. Jenner's discovery 
consisted in show Sop raed of vaccination a tpi the 

ph of cow as mu tection against small-pox as 
phe aterk of sual: pox itself. The eas the feet he educed, but 
the knowledge in his time did not permit of its being 
looked at in any further way than as a simple fact or truth of 
Nature. Viewed, however, with the light that has been thrawn 
upon it by the researches of the present day, we see not only the 
fact, but alsoits explanation « we see that the principle of action 
of the procedure proposed by Jenner, which has conferred such 
incalculable benefit upon mankind, 1s based upon the attenuating 
effect upon the small-pox virus of the human species by trans- 
mission through another animal , and knowing this, the prospect 
1s presented of its being rendered susceptible of application for 
the control of other diseases. Whether this should prove so or 
not, at all events advantage 1s gained by the knowledge acquired. 
Need I say anything more to exhort you, in accordance with the 
duty that has devolved upon me? Surely the acquirement of 
knowledge, giving us as it does greater power m the exercise of 
our calling, and thereby promoting the hugh and noble object of 
rend our lives more useful to our fellow-creatures—surely 
this 1s a sufficient incentive, following the words of Harvey, 
‘to search and study out the secrets of Nature hy way of 
experment.’” 


Tt may now be 





NOTE ON THE ASTRONOMICAL THEORY OF 
THE GREAT ICE AGE} 
THE following calculation has convinced me that Mr. Croll’s 
theory affords an adequate explanation of the Ice age. 
compute the total quantity of heat received by each hemisphere 
of the earth during summer and winter respectively as follows :— 
Let 2H/a* be the quantity of sun-heat falhng perpendic 
on an area equal to the section of the earth at the mean distance 
a from the sun in the unit of time. ‘ 
Let & be the sun’s north dechnation. Then the share received 
by the northern hemisphere will be 


77 A . 
pra + sin 3), 
@ 

and by the southern 
HT 
at ~ sin 3). 


At the distance 7, and in the time a#, the heat received in the 
northern hemisphere will be 


= + sin 8). af; 


but we have 
a0 = kat, 


whence the expression becomes 


y. 


but we have 
sin $ = sin @. sin ¢, 
iets « a 
¢ tot received by the northern hemisphere fron. 
vernal to the autumnal aquanch 18 - me 
f yg 
[-=« + sin ¢ sin 6). d@ = zt 2 sin <). 
We have thus the following theorem :— ett 
Let 28 be the total sun-heat received in s peer over the whole 
earth ; then this is divided into shares as follows :— ae 
Northern hemisphere, summer, ean ha? 
4 cley At 
vr ~ 3 si re 
“a winter, BS 3 feat 
with exprensions for the summer and wintér in tis 
southern hemiephare, ' sh og 


af 


see AP EEE ze Riyal Mit Armes on May op, stn by Sir Bikes 


make « = 23° 27’ we find that the heat received d 
the summer (equinox to equinox) of each hemisphere is ‘637 Z, 
the heat d the winter of each hemisphere is °373 Z. 
still. If each hemisphere receives in the a 
sun-heat represented by 365 units, then 2 these 
summer, and I winter, These y Asi are 
t of the eccentricity of the earth's orbit. 
length of the summer is defined to be the interval when 
the sun's centre 1s above the equator. The length will of course 
vary with the eccentricity and with the position of the equinoxes 
on the orbit. We need only take the extreme case where the 
line of equinoxes is perpendicular to the major axis of the orbit. 
‘The maximum difference between the le of summer and of 
winter is thus 
365 days x eccentricity. 
I take the maximum eccentricity of the earth’s orbit to be 


0°0745, 
this being the mean of the values by Leverrier, and 
Stockwell (see Croll, ‘‘ Climate and Temp.,” p- $3! , and, 
therefore, the greatest difference between summer and winter 
riyePig epost 33 days, s.¢. one season 1s 199 days, and the other 
is ys. 
The total tty of heat received dunng the year on each 
re is practically independent of the eccentricity ; but 
the mode in which that heat 1s received at the different seasons 
will vary, and thus give nse to the followmg extreme cases :-— 
GLACIAL 
(Summer) 229 heat units spread over 166 days. 
(Winter) 136 ” »» 199 
INTERGLACIAL 
(Summer) 229 heat units spread over 199 days. 
(Wimter) 136 43 5 166 ,, 
We hence deduce the following, where unity represents the 
mean daily heat for the whole year o2 one hemisphere .— 
GLACIAL 
Mean daily sun-heat in summer (short) .. 


rr 
zi a winter (long) —... 3 
INTERGLACIAL 
Mean daily sun-heat in summer (long) .. 1 16 
is oi winter (ahorth . Bs 
PresxentT (NORTHERN HEMISPHERE) 
Mean daily sun-heat in summer (186 days) 1°24 
” ” winter (179 days) .. 0°75 


These figures exhibit a thermal force of great intensity. The 
anit represents all the mean daily heat received from the sun by 
which the earth 1s warmed up from the temperature of space. 
The heat unit in fact maintains a tem ure perhaps 300°, or 
even more, above what the earth would have without that heat. 
Each tenth of a unit may thus roughly be said to correspond to 
a rise or fall of mean temperature of 30° or more. ong 
winter of 199 days, when the average heat is only two-thirds 
a unit, leads to the accumulation of ice and snow, which form 
the Glacial epoch. The short winter of 166 days, where the 
temperature is 05 of a unit above that of our present winter, 
presents the condition necessary for the mild interglacial epoch. 





THE BRITISH ASSOCIATION 
SECTION H—ANTHROPOLOGY 
The Native Tribes of the Egyptian Siddan, by Sir Charles 
Wilson, K.C.B.—These may be divided mto four distinct 
es peri Hamitic, Semitic, Nuba, and Negro ; 
only, were dealt with in this paper. The largest 
the Sddan is the Kabbabish. They extend from 


confines of Darftr ; 
have a tradition that they 
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Irish art, and that consequently 


K or ‘‘basket-work” pattern ig distinctly Irh and | 
Coy een oe mene nee wacented Py eapereence: : 
consideration of the distribution of the designs on ornaments 
monuments in the British Isles and in Scandinavia, and 
Germany, lead to the conclusion that the art was pro 
denved from the centres of civilisation in South Europe, rine. 
y Greek and Etruscan, and it has clearly been proved by 

hantre to have been introduced into France from Italy, The 
square interlacing pattern does not occur in France or the 
Bnitsh Isles in association with any remains of a date anterior to 
the movement of the Germanic tribes nst the Roman Em- 
pire, and as it 18 only found in regions into which the German 
tribes penctrated, it may be concluded that it is distinctly Ger- 
manic, and not Celtic, still less ‘* pure Irish.” 


The Scientific Preventwn of Consumption, by G. W. 
Hambleton.—There are two distinct objects to be accom- 
pane in the prevention of consumption. the one ng 


ve to secure an eteguate amount of breathing 
proportion to the rest of the body, and on the other to 
either compression of the chest or injury to the lungs. can 
be done by adopting those measures that tend to the develop- 
ment of the breathing capacity, and suppressing or ob one 
conditions that compress or injure the lungs. i opting 
measures is meant placing men, women, and chil under 
conditions of habitation, clothing, education, and urging — 
ig habits that tend individually and collectively to op 

e lungs. 

Dragon Sacrifices at the Vernal Equinox, by George St. 
Clair, F G.S.—The object of this paper was to show that human 
sacrifice, which prevailed extensively in early times, was a 
custom connected especially with the vernal equinox, and that 
the offerings were made to appease a mythical dragon which 
made its demand at that time. The dragon of mythology was 
identified and defined, and it was shown in what sense he opened 


his jaws at the spring season of the year. Human sacrifice was 
abet more ly at the spring of the year, or (in other 
tances) in honour of deities who once presided over equinox 


constellations. Artemis and Cronus, to whom this homage 
was chiefly shown, were both connected with the zodiacal sign 
Scorpio, and, according to M. Ernest de Bunsen, Scorpio was 
the starting-point of the primitive calendar If the festival of 
Saturn did not get er ie 3 or misplaced through the precession 
movement, it was still a festival in honour of the god of the 
under-world, and that meant death andthe grave. Tradition 
says that human sacrifices were abolished by Hercules, As 
Scorpio rises with Hercules, and ceases to be a dark sign, the 
mythology is consistent with itself. 

Eusdence of Pre-Glacial Man in North Wales, by Dr, Henry 
Hicks, F.K.S. — The author in this paper descri the 
conditions under which a number of flint instruments were 
discovered during the researches carried on by 
more and himself in the Ffynnon Beuno and Cae Gwyn Caves, 
in the Vale of Clwydd, in the years 1884-86. Last year a 
grant was made by the British Association for the  Prpoee of 

ing on the explorations, chiefly with the object of obtaining 
farther evidence as to the age of the deposits in the caverns, 
The results obtained this year are confirmatory of the 
Sere ee rtant Gearing a the antiaalty of tan, ia Seltdac, Te 
very important on the antiqu man 
was found that the ‘asin be 
been blocked up by 
which must have been 


through these ‘ 
90 feet, and in the bone-earth, which extended outwards 
the Glacial beds on the south side of the entrance, & 
Its position being about 28 

it seemed to be clear 
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ind the author, The cairn commonly known as ‘Queen 
loadicen’s Tomb” was com of ‘blocks of limestone, 
‘bont 40 fect high, 300 feet long, and 200 feet broad. A shaft 
was sunk near the centre of the cairn, but the only remains 
discovertd were a few refuse heap bones of hog, sheep or goats 
ox or hofse, too fragmentary to be accurately determined. They 
were, however, of the character found almost universally in 
3ritain in the burial- of the Neolithic and Bronze ; 
The cairn itself was similar in character to one near Mold, in 
he same district, in which a skeleton was discovered in 1832 
ying at full 1 , clad in a golden corselet, and adorned with 
300 amber . An urn full of ashes and other remains was 
algo met with. While the cairn was being attacked, a cave was 
discovered 141 feet to the south-west, and there were found 
‘ones and teeth of various animals which belonged to the 


Pleistécene age, and similar to those discovered in the caves 
of the Vale of Clwydd. Above these was found a deposit con- 
aining fragments of charcoal and large quantities of broken 


of wild and domestic animals. Slabs of limestone burned 
on their upper surface were also found, and pointed out the 
rosition of The fireplace, The date of this upper deposit was 
fixed by several fragments of pottery, which was in its character- 
istics similar to that of the Bronze Age. Besides these, a large 
number of buman bones were found, increasing in number as 
*he explorers dug their wey 0 a square sepulchral chamber, 4 feet 
¥0 inches by 3 feet ro inches This chamber was packed with 
human skulls and bones of all ages in the greatest confusion, 
and evidently interred from time to time Among the bones 
were found two jet ornaments, a beautifully polished flint flake, 
with edges carefully bevelled, and some fragments of rude pot- 
tery of the kind commonly found in sepulchral urns of the 
Bronze Age The chamber and the deposits showed that caves 
had probably been used for habitation and sepulture in North 
Wales in the Bronze Age, as they had already proved to have 
been used in the Neolithic Age. The human remains threw 
great light on the ethnology of the district in the Bronze Age, 
and proved that in the Neolithic Age the population of that part 
of Wales was of the oval headed Ibenc type, so widely spread 
throughout Europe. All the skulls were of this type save one, 
which possessed all the characteristics usually found in a round- 
headed Celt of the Bronze Age, and the presence of this skull in 
a sepulchre of the Iberic people appears to mark the beginning 
of the fusion of the two races, which has been going on ever 
since, and by which the Iberc type is at the present time 
being slowly obliterated. 

On Bowls’ Barrow, near Heytesbury, 1 South Writs, by W. 
Cunnington —These researches, the writer stated, had been 
made at the east end of the barrow, where the original cist had 
been found empty, but with a skull near it, everal other 
skulls were also found in a more or less broken condition. 
Covering the floor of the barrow near where the skeletons were 
found was a black wnctuons earth, which had been found to 
contain a large quantity of ammoniacal salts. Separated from 
the cist at the east end of the barrow several horns of oxen had 
been found, in addition to those that were found there 
some ago. The skulls and other human remains which 
had been found were clearly primary burials, and were covered 
by te to goo ib of Sarsen stone, some of which weighed from 

The Crania and other Bones found in Bowls Barrow, by 

skulls are of large 


Dr. J. G, Garson.—The author said that the 
and long and narrow in form. In general outline they 
sresent two distinct forms, namely, the elongated oval, and 
what is called the coffin-shaped. ey all conform in 
ee ee type, and are all those of adult 


and Polynesians, by the Rev. George Brown. —The 
sbjett of this was to show that the two saves had a com. 
mon r. Brown said he had bai for many years 


ones 
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manners and customs of the two peoples, and, 


up his argument, said the points of similarity were so much more 
numerous and marked than the points of difference that as they 
inquired further they would find no insuperable 
gi them one common origi 
"What is an Aryan? by Sir George Campbell, K.C.S.1 
The great difficulty which we had. in distmguishing the 
was that the Aryan race was seldom pure. Almost all the 
Aryans we met with were a very mixed race, but by their fed- 
tures and colour they easily distingui from the 
Turanian and Negro races. The diffcalty in 
tween the Aryans and the Semites oy in their features, and 
rather high features, which we called Jewish, were the real 
of the Semites, what were the types of the Aryans? T 
were two distinct branches of Aryans with which he had 
been m contact—the dark branch found in India and Asia, 
the fair branch, which included the whole of ucre and Asia 
Minor, Then in part of Western Asia, in the Hindu Kush, 
there was a whitey-brown variety of the race, which might be 
classed as the intermediates, and this he believed to have been 
the o: habitat of the Aryan race. The question, of course, 
was what was the original Aryan—white, heowe: or whitey- 
brown? and he was inclined to think that he was « whitey- 
brown, and that his primeval seats were in the higher recesses of 
the Hindu Kush, and that the branch which went into India had 
become darker by admixture with the aborigines, while those 
who went into Europe had become fairer or been completely 
blanched into whiteness by similar admixture with the fair races. 
As to features, he had come to the conclusion that the high 
prominent features which we were accustomed to speak of as 
distinctive of the Semite races were the real origmal features of 
the Aryan, and that the Jews had acquired them only by ad- 
mixture with the Aryan races The true type of Semite he 
believed was to be found in the Southern Arab 

On the Infimence of the Canadian Chmate on Eur 
Prof. W H. Hingston, M.D.—After descnbing the 
geographical, and climatic characteristics of the country, the 
author proceeded to say that the heat of the summer in Canada 
was more easily endured than the moist humid summer weather 
often experienced in Europe. The skin was called into greater 
activity, and the heat of the summer weather acted very strongly 
on the liver, but 1f European residents adopted the mdigenous 
customs ofthe country, lived moderately and temperately, and led 
active lives,their livers would give them no trouble. cold 
weather in winter stimulated people to ad Be The mortality in 
early life was lange, because in no country in the world were there 
so many children, but the mortality m adult life was not | 
With the exception of Malta, the Canadian stations used to 
considered healthiest posts of the Bnitish army, and there 
were really no diseases peculiar to the country, while many 
wiiee preyeliod tn Sagas ends Marope: bet a0: exwtense 
t 


The Life- History of a Savage, by the Rev. iia! ecto 
hbo are gave an account of the hfe-history of a native of 
ew Britain, an island in the Polynesian about forty 
miles north-east of New Guinea. He comaennad with the 
birth of the example child, and said that when a child was born 
to the Papuan people who occupied this land, a warm banana- 
leaf was wrapped round his , and he was fed with the ex- 
juice of the cocoa-nut, and left ever afterwards to be 
‘dressed in sunshine ” He described the children’s games 
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into 
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idea of a future state and also of punishment for one offender, 
the ni ly man. an old maa cams near death he 
was upon a litter, carried round to see th: old 
scenes amid which he had passed his Iife—his cane, the sea, 
and all the old famiJiar subjects, and then he was taken back 
to wait his time. After death he was placed in a sitting 
and taken into the public square, with his weapons by 
side, and before him the people placed offerings of their 
oe gare Oar a. fA 
oes on of Mamnues af Ancient Eeyptian Kins 
recently Unrolied by Sir William Dawson, F.R. soethe hoto- 
grins cepivontine the mummies of Set: L, Rameses ir, and 
II. were communicated by Dr. Schweinfurth, of 
Cairo. They are of great interest as enabling us to see the actual 
features of these ancient Egyptian kings, and to compare them 
with their re tations on the monunents and with modern 
Egypians. it appears that the features of Seti are scarcely of 
Egyptian type, as represented either by the monuments of the 
er dynasties or by the present Egyptians; though, as Dr, 
Schweinfurth shows in a drawing sccom pening the photo- 
hs, a similar style of countenance still exists among the 
Copts. It also appears that the features of Rameses II. strongly 
resemble those of bis father, and are very like those of some of 
his statues. Both Seti and Rameses have narrow and somewhat 
foreheads, and strongly developed jaws, indicating 
men of action rather than of thought , and both were men of 
great stature and bodily vigour, and seem to have lived to 
advanced age:. 

Prehistoric Manin Manitoda, by Mr C N Bell, F.R.GS 
(Winnmpeg, Canada) —The author announced the existence in 
the Canadian North-West of sepulchral mounds, and pointed 
out the hitherto unknown fact that there 1s a continuous line of 
mounds from the mound-centres of the Mussissipp: River, down 
the Red River, to Lake Winnipeg Human remains, much 
decayed, were found tn the mounds, all buried by being placed 
on the surface under heaps of earth in which patches of charcoal 
and ashes frequently occarrei, though no remains of funeral 
feasts, as bones, &c , were met with Indtan-, when first met 
with, buried weapons with their warriors, but none were found 
m these mounds, though implements and ornaments of shell, 
bone, and stone were common, as well as pottery, which latter 
was unknown to the Indians of North-West Canada on the 
arnval of white emigrants Oae mound had a floor of burnt 
clay and boulders, similar to the sacrificial mounds and altars of 
Qhie. Ornaments were found male of sea-shells, which must 
have been carried 1200 miles frum their native waters These 
mounds, from Lake Winnipeg to the Gulf of Mexico, were of 

same character, and very likely were made by one race, 
though the whites found great diversity of mortuary customs 
prevailing among the Injhan tribes inhibiting that great tract of 
country. 


Notes on a Tax Cross on the Badge of a Medictne-Man of 


the Queen Charlotte Istes, by R. G. Haliburton —Mr. Halli- 
burton said this badge was noteworthy, as Queen Charlotte 
Isles form one of the most isolated groups of the Northern 
Pacific They lie off the west coast of British Columbia. This 
symbol was used by the Indians on large sheets of copper, to 
which the ed a high value, and each of which they 
called a qh P ¢ connection of that name with the symbol 
1s warld-wide. Our © is simply the tau symbol, and 1s called 
tee or tau. The medicine-men represent the tau sometimes on 
the forehead. “The ancients used to mark the captives who 
were to be saved with a taa or cross; Ezekiel refers to this, 
and the word he uses for ‘‘the sign” to be marked on the 
foreheads of them that are to be saved really ts the ‘‘ tau” or 
** cross.” No one has divined why the scarab was so sacred. 
Tie was led to a solution by seemg an exaggerated fam cruss 
on the back of 2 scarab n looking snto the Egyptian name 
for the scarab he found 1t to be “vrs, and that the sutures on the 
beetle forfh a tau cross But the same name 1s a to the 
same beetle by our pensantry—tur-deet/e or dor-beetle, Wilkin- 
son represents a god with a scarab for a head, one of the names 
of which was Zore, The use of the prehistoric or pre-Christian 
cross is world-wide. 





UNIVERSITY AND EDUCATIONAL 


INTELLIGENCE 
Oxvorp,—This term begins under a new oficial régime. 
Prof, Jowett, Master of Ba retires from the Vice-Chancellor- 


ship, and Dr. Bellamy, the President of St. } 'a College; |. 
succeeds to his place. The Master of Balliol’s four yeare of | 
office have seen several iovportant reforms in which he bore « 
prominent part. Among them we may mention the alteration ~ 
in Honour Classical Moderations, the disestablishment of the 
Examination in the Rudiments of Faith and R. n, the - 
blishment of a University course for medical students, and the 
abolition of Pass Classical Moderations in favour of Preliminary 
Examinations for students of law, natural seicnce, and mathe~ 
matics. The last reform, mdeed, has not yet become law ; bat. 
the nece.sary steps to complete the legislation are 

taken, and the Statute will doubtless pass Convocation during 
the present term. 


Scholarships in Natural Science are announced this term for 
competition at Balhol, Trinity, and Christ Church, 


The following scheme of lectures in Natural Science is 
announced for the present term ‘— 

Physics —Prof. Clifton lectures on General Electricity, and 
Mr. Selby on Electros'atics treated Mathematically. ical 
instraction in Physics is given in the Clarendon Laboratory by 
Prof. Clifton and Messrs, Walker and Selby. 

At Christ Church, Mr, Baynes lectures on Fourier’s Theorem, 
At Balliol, Mr. Dixon lectures on Elementary Light and Heat, 

Chemistry —Prof Odling lectures at the Museum on the 
Benzoic Compounds, Mr. Fisher gives a course of Inorganic 
Chemistry, and Dr Watts a course of Orgamc Chemistry. 
Practical instruction 1s given by the above, and by Messrs. 
Baker and Marsh 

At Christ Church, Mr Vernon Harcourt gives a course of 
lectures on Inorganic Chemistry for the Preliminary Examima- 
tion Practical instraction 1s also given at the Christ Church 
and Balliol Laboratories. 

Animal Morphology. — Prof. Westwood lectures on the 
Hexapod Arthropoda, Prof Moseley lectures on Compara- 
tive Anatomy Mr Baldwin Spencer gives an elementary 
course on the same subject, Mr. Hatchett Jackson lectures on 
Comparative mir dato Mr Barclay Thompson Jectures on 
the Osteology, Odontography, ‘and Distribution of Mammals. 
Practical instruction is given by Prof Moseley, Mr. Spencer, 
and Mr Kobertson. 

PaAystology —Prof Burdon Sanderson lectures on Circulation, 
Respiration, and Bodily Motion. Mr. Dixey lectures on Husto- 
logy, and Mr Hatchett Jackson o1 Elementary Physiology. 
Practical classes are conducted by Messrs Duixey and Gotch. 

Human Anatomy —Mr,. A Thomson lectures on the Central 
and Pertpheral Nervous System, and Digestive System. He 
also gives demonstrations on Topographical Anatomy, and has 
a daily class for Dissection. 

Medicine —Dr Darbishire gives demonstrations at the Rad- 
chffe Infirmary, in Physical Diagnous and Regional Anatomy, 
and Mr Winkfield gives demonstrations in Surgical Diagnosis, 

Betany —Prof Bayley Balfour lectures at the Botanic Gar- 
den on Vegetable Morphology and Phystology 

Mineralogy —Prof, Story-Maskelyne lectures at the Museum 
on Minerals occurring in Lodes. 

Geology —Prof. l'restwich lectures at the Museum on the 
Pnnciples of Geology 

Anthr pology —Dr, Tylor lectures on the Development of 
Culture, Sign Reading, &c. 


Mr A. L. Selby, B.A., Demonstrator of Physics m the 
Clarendon Laboratory, has been elected a Fellow of Merton 
College. 

Me H. B Dixon, M.A., of Trinity College, has been elected 
a Fellow of Bathol College. 





SCIENTIFIC SERIALS 


IN the Yournal of Botany for August Mr. J. G. Baker con- 
clades ied notes on Betta | Rubi, and Messrs. Roy and Bisact 
contribute the second and conclading part of their notes on 


Japanese Desmids (illustrated).—-The number for 
commences with an interesting and important Mr. G. 
Massee, on the structure and functions of t 
parts of Lathraa sguamaria, L. ee He regards 
the plant as -of saprophytic rat parasitic ‘the 
disks or haustoria on its tiem depends ‘Seing Fre- 


dently entirely absent 
x : the roots are 


Bat oot all, te roots te ore asia i tee ae 
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~The Sappemiried rnd J. G. rand os of 
op ae is occupi & monograph of the forty 

of Marsifea.—The remaining articles in these and those 
in October number are of less general interest, or are 
repfinits or reports. 

Rivista Scientrfico-Industriale, September 1§.—-Experiments 
on the electric conductivity of vapours and gases, by Prof. 
Giovanui Luvini. The important experiments here described 
have been carried out for the purpose of exposing the commonly 

fallacy that moist air and gases in general are good 

uctors. "Having already arg this view in his 
recent memoir on the ongin of rponeal pele electricity, the author 
now clearly shows by a series of ly conducted experiments 
that such bodies as moist air, aqueous vapour, and other gases are 
under ordinary pressure absolute non conductors Under pres- 





sures ¥ from 16° to 100° C. none of the vapours tested by 
him betrayed the least conductivity, all acting as excellent imsu- 
lators. He promises to resume the subyect in his work on the 


Polar auroras, to which the present essay and the memoir on the 
origin of atmospheric electricity serve as introduction. The 
conclusions so far arrived at, combined with Faraday’s memor- 
experiments on the causes of the electricity in Armstrong’s 
hy ectric machine, tend to show that gases and vapours are 
not even electrified by friction with themselves or with solid or 
fluid bodies Henceforth physicists must reject, as erroneous, 
all such theories respecting the electricity of machines, of the 
air, or the clouds, as rest on the assumed conductivity of 
moist air or on the property of gases to be electrified by friction 
It 16 pointed out that, were the saturated atmosphere and clouds 
really good conductors, such a phenomenon as lightning would 
be simply impossible, or at all events extremely rare.—Separa- 
tion of nickel from cobalt, by Pietro Guce:_ For the new method 
here proposed and de-cribed it 1s claimed that it 1s both easier 
and much more expeditious than that of Fischer and Stromeyer, 
also that it determines the presence of the smallest particle of 
. Mickel in any Seay of cobalt —New hygrometric formula and 
tables, by Prof. Paolo Cantom. 








SOCIETIES AND ACADEMIES 
LoNnpDON 


Entomological Society, October 6 —Robert Mclachlan, 
'F.R.S., President, in the chair —Mr. W. Bartlett Calvert, of 
Santiago, Chili, was elected a Fellow.—Mr McLachlan exhi- 
bited a number of seeds of a Mexican species of Euphorbracea, 
gr i known as ‘‘jamping seeds,” recently received by him 

m the Royal Horticultural Society He stated that these 
seeds were known to be infested with the Jarve of a species of 
Tortriceda, allied to the apple Zorfrix. They were first noticed 

Prof. Westwood at a meeting of the Society held on je. 7. 
1858, and the moths bred therefrom were descr him 
as Carpocapsa saltitans These seeds have since, from time to 
time, been referred to both in the Umted Kingdom and 
America.—Mr Roland Tnmen exhibited and read notes on 
some singular seed-like objects found im the nests of Zzrmuses, 
cand in those of true ants, m South Africa. They were 
apparently of the same species as those from the West Indies, 
described in 1833 by the Rev L. Guilding as Margarodes 
formicarius, which was usually referred tothe Cocctde. They 

‘were of various shades from yellowish pearly to golden and 


Fate) colour, and were strung together by the natives like 
peas, and used by them as nec inces: -—Mr, 


F. Kirby exhi- 
bited, on behalf of Mr John Thorpe, of Middleton, a long series 


of buff and melanic varieties of Amphidases betularia, and read 
notes on them communicated by Mr. Thorpe.—Mr. Kirby also 
exhibited, on behalf of Mr. Nunney, a dark variety of Argynnis 
agtain from Caithness, and a tawny-coloured vanety of Vanessa 
wrticn Bournemouth.—M. Alfred Waully exhibited a fine 
series of Saturnias and other Bombfeces, mostly bred by him, 
from South Africa; also specimens of Dirphia targuinis, 
Altacns orisaba, Platysamia cecropia, P, ceanotht, Callosania 
wiifera, and C. fromethea, Central America, M. 
ailly stated that several of the large Goath African Sa‘urnide 
cobeons, the lurve entering the earth to undergo the 

SEdese to the pupal state. Mr, Trimen said be was able to confirm 
atatement.—-The Rey, W. W.. Fowler exhibited a namber of 


cag which had been doing tajury to fruit trees neat Lin- 
mnie, Fontton gave an account F ihe recen 
‘ite by hin with the larvee of several species of the a« ses mel 
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for the purpose of ascertaining the relations of pupal colour to 
that of the surface on which the larval skin was thrown 

which had formed the subject of a paper lately read by ‘him 
before the British Association. He also exhibited the frame 
constructed by him for the purpose of these experiments.—Mr, 
Slater exhibited a specimen of Prionss coriariws found in Devon- 
shire on fennel, and a specimen of Calandra palmarum from 
Pembroke Dock.—Mr. Enock exhibited Mymar puichellus, and 
a specimen of Atypus piceus recently taken on pond 
Iieath —Mr. Elisha exhibited a series of Gelechra hippoph alla, 
bred from larve collected at Deal on Aippophad rhamnoides .— 
~—Mr. Billups exhibited Eckthrus laxcifer, a species of Jchneu- 
monde new to Britain, taken at Walmer on August 15 last. 
He remarked that Brischke had bred members of this genus from 
Sesia stheciformss, § formicaforms, and Leucamsia obsoleta , but 
that in this country the genus was little known, only one species 
being mentioned in Marshall’s list of /chacumonide —Mr. E. A. 
Butler exhibited living specimens of CAzlacis typha, received 


from the Rey. E. N. Bloomfield, of Guestling, ae and a 
pair of Harpalus discoudeus, obtamed in August last, near 
Chilworth, Surrey —Mr. A J Rose exhibited specimens of a 
mountain form of Lycexa wirgaurea, recently collected by him 


in Norway —-Mr Champton exhibited 7Zeratocorss antennatus 
and Drymus prlcors:s, taken near Sheerness.—Mr. W. White 
exhibited a specimen of Chelonta caja with abnormal antenne, 
and read notes on the subyect.—Mr. Elisha read a paper on 
the hfe-history of Geometra smaragdaria —Mr C. O. Water- 
house communicated a paper on the tea-bugs of India and 
ava. 
: SYDNEY 


Linnean Society of New South Wales, Aug. 25.—Prof. 
W J}. Stephens, M.A., F.G.S., President, in the chair.—The fol- 


lowing papers were read -—Note on £u alyptus leucoxylon (F vy, 
M.), by Woolls, Ph.D., F.L.S In the ‘Flora Austra- 
hensis,” vol iu., two Eucalypts previously regarded as distmet 


species (2. Jeucoxrylon, F. v. M., E. stderoxylon, A Cunn.) 
were united under the former name. Dr. Woolls has long 
thought that this step was a mistake, and in his paper he gives 
reasons based upon the examination of specimens of both forms, 
in favour of their specific distmctness, and of the restoration of 
Cunningham’s name to the red-flowering iron-bark of New 
South Wales, the other name being restricted to the white 
of Victoria and South Australa —Contrbutions tow: & 
knowledge of the Coleoptera of Australia, No III., by A. 
Sidney Olliff, F.E.S. This paper contains notices of several 
new species of Nascto—a | Spiae of Buprestidee—of which two 
are named L. munda and N. muliesema. Additional localities 
for some previously known species are also given, WV cartsnma 
being recorded from Sydney —List of the Orchides of the 
Mudgee District, by Alex. G. Hamilton. In this paper, whach 
18 a contribution towards a knowledge of the geographical dis- 
tribution of plants in New South Wales, fifty-seven es of 
orchids are enumerated as occurring in the Mu istrict ; 
and particulars are given concerning their habitats and the 
months during which they flower. In addition a com 
of the orchids of this district with those of the county of Cum- 
berland and of the other Australian colonies 1s also given.—On 
an ree toca 8 ae of ee faa from Port Jackson, by 
. P. Ramsay, o FR. , and J. D Ogilby. 
Under the name of Cétlodactyius pallies pe ie ag 
Morwong is described, and its affinity to C. carponemus, Cuv. 
and Val., is discu-sed.--Dr Ramsay exhibited a number of very 
rare birds from Derby, North-West Australia, recently collected 
in that district by Mr. Cairns. He particularly drew attention 
to the following :—Pocphsia acutscanda, Poephila mirabilis, 


Donacrcola pecturalis, Embiema pacta, | Estreida annulosa, 
Estrelda vuficauda, ; $ cercansuentris, Smicrornis 
favescens, Pardalotus rubricatus, Pardalotus Es, 


Malurus coronatus, Malurus cruentatus, Cacatea Syunepir, 
Chimacterss melanura, Grophaps alsueniris, Astur crutuius, 
Trichogiossus rubritorquatus.—Mv. Macleay exhibited the fal-. 
lowing new or rare reptiles and fishes collected by Mr. W. W, 
Froggatt in the vicinity of Cairns, Queensland Snakes: 
Tropidonotus picturatus, Schlegel, Dipsas boydii, : 
Hoplocephalus assimihs, Macleay, Hoplocephalus wigrostrratas, 
Krefft, Nardoa crassa, Macleay, and is bi 

Macleay. Lizards: Paronus ecrilatus, sp. ? 
Aiinulia, 2. sp., four of Geckotidee unknown, one with 
tail, of remarkabl rkable end several other unknown lHisardy.. 


pawn 
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Servenus lanceolains, Bleck, a species new to Australia, and a | are likely to prove serviceable dings, Me 
species of Elseirss, probably undescribed, remarkable for its | the warts alkaloids aad: of the ae 7 3 
minute scales. Collected from the same district were a number | the r—On the genus Xntion, Kousmann, by }° | 
of frogs, among which Mr. Fletcher pointed out examples of | A. Giard and J. Bonner. In the oreeliana loughee / 
Fipia delichepss:, H. carules, H. leswenrii, Go tet H, | of Concarnean the authors have discovered‘ an Hntent «: 
ssanuta, £7. y shetior are Limnodynastes ornatus, and two other | closely allied to those met by Frits Milllerin the Porvellanse * 
species not determined. nc razilian seaboard. The study of this “here ssarme! 
Exntoniscus millers, justifies the division of 


Paris 


Academy of Sciences, October 11.—M. Jurien de Ia 
Graviére, President, in the chair.—On a principle in rational 
mechanics, and on a demonstration used by 1 Bernoulli in 
1757, by M. de uiéres. The reference is to the author’s 
recently-explamed theory of the hydro-extractor, the funda- 
namie peg bie of which he now finds was already known to 
Bernoulli, at least so far as concerns the action of the pendulum, 
His demonstration, analogous to that of M. de Jonquiéres, is 
contained in his memoir entitled, ‘‘ Prmcipes hydrostatiques et 

ques, &c.,” which obtained the pnze of the Ro 
Academy of Sciences.—On the persistence of the in ve 
functions and voluntary movements in bony fishes after extrac- 
tion of the cerebral lobes, by M. Vulpian. In supplement to 
his previous paper on this subject, the author mentions the case 
of a carp o tpon on March 78, 1886, and which survived 
till mber 29. uriog this period it acted im almost every 
respect like any ordinary fish, noticing and avoiding obstacles, 
seizing and swallowing its food, rejecting non-alamentary sub- 
stances, and so on. ith the exception of smell, 1t evidently 
retained all its senses and instinctive and intellectual faculties. 
This experiment fully confirms the results already determined by 
the researches of M. Is. Steiner, and shows that in fishes instinct 
and will survive the extraction of the cerebral lobes, which in 
reptiles, birds, and mammals are the seat of those faculties. — 
Experimental researches on the nature of ragor mortis, by M. 
Brown-Séquard. The object of these studies 1s to show that 
the nigidity ensuing after death 1s due neither altogether 
nor even to any great extent to the ation of the 
albuminous substances of the muscles, as still maintained by most 
sprig ni on the authonty of Brucke, Kuhne, and Wandt.— 
the temperature of the bed of oceanic basins compared with 
that of the continents at the same depth, by M. Faye. In con- 
nection with the reference made to this subject in the opening 
address of the President of the British Association at Birming- 
ham, the author takes the opportunity of generalising the law 
already established by him respecting the more rapid and deeper 
cooling of the earth’s crust under the seas than under the con- 
tinents. Not only 1s this law applicable to the Polar seas, whose 
lowest depths have a temperature very near zero, but also to 
those which do not freely communicate with the Poles. In these 
waters also the temperature decreases with the depth, the differ- 
ence between them and the continents at the same depths being, 
within about 15°, as great as forthe oceans. —-Punfication of yttria, 
by M. Lecoq de Boisbaudran. In the proces: of purification here 
described the earth A, differng little from that of M. Cleve, 
yielded a beautiful phosphorescence of a pink auroral tint, due 
not to the yttna itself, as su by Mr. Crookes, but to the 
of a minute trace of bismuth derived either from the 
primary substance or from the Bisa gegen of the 
compounds of bismuth subj to electric effluvium is 
vacua, by M. Lecoq de Boisbaudran In this paper the 
author sums up his observations on the is fluorescence 
referred to in his previous communication. He remarks inci- 
dentally that during these studies he detected traces of bismuth 
in numerous chemical prodacts, several of which were supposed 
to be quite pure.—Summary of the meteorological o ons 
made during the year 1885 at four stations in the U Rhine 
and Voages districts, by M. Hirn. The observations here tabu- 
Jated give the highest and lowest temperatures from month to 
month at Colmar, Thann, Schlucht, and Munster, the actino- 
metric readings taken sat the Colmar Observatory, the stmo- 
spheric pressure, rainfall, and other meteorological data at these 
stathovis,—On the transformation, of surfaces, and on a class of 
equations, by M. E, Picard.—The reci re- 
lations of the great forces of Nature, by M. Emile Schwoerer. 
The author's remarks are in reference to his French translatien 
M. A. Klein’s remarkable analysis of MM. Him and 
Clatstus’s recent memoirs contributed to Gasa.—Saturation of 
normal arsenic acid with lme-water and with the water of 
strontian, by M. ah Tir enh agp rg to the study of the 


M. de Coninck, Two sensitiv, 
resaents sre described, which are easily ge! . 


a, 


produced, and which 


by Kossmann. The term Znvoniscus Teesod foc thl 


two species of parasites of the Porcellans, the Asfesizeas <" 
the crabs would then constitute the Batione,.~-Diieasel 
grapes in the vineyards of La Vendée, by M. Prillieux, Th 
vin of this district have this year been attacked 
spectes of mildew here fully described. —On some 

rocks of Puy de-Déme, by M. Ferdinand Go It is sho 
that, contrary to the received opinion, thé important group 
garnets, whether as a mineralogical accident, or as an essen 
constituent element of the different grenatites, is largely 

sented in the primitive or plutonic formations of Puy-tle-Démejz; 
—On the phosphated deposits of Beanval (Somme), by M.: 
Stanislas Meunier. From a careful study of the of 
lime recently discovered at Beauval, the author infers that the 
phosphated chalk of Picardy belongs to an older 

epoch 





than that of Belgium. : 
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HISTORY OF ETHICS 
the History of Ethics for English Readers. 
By ont Sidgwick, Knightbridge Professor of Moral 
Philosophy. (London: Macmillan and Co,, 1886.) 

ROM the earliest times of Greek thought the foremost 
philosophic minds of Europe have restlessly sought 
for sanctions of the moral code ; and the last quarter of 
the nineteenth century sees but little unanimity of op:nion 
on the subject. The purely intuitional moralist dreads, 
in the determinist ethics of evolution and of utilitananism, 
the deathblow of virtue properly so called. The followers 
of Bentham and of Spencer foresee the downthrow of 
morality unless some sanction more sold than the in- 
tuitionalist can supply be found for the ethical creed, 
unless “morality be established on a scientific basis.” 
Neither can bring himself to understand how the creed of 
the other can redily influence conduct ; and both believe 
in their inmost hearts that the conduct of the other is 
really determined by something that goes deeper than 

the outward profession of faith. 

Amidst the divergencies of ethical opinion, however, 
practical morality has undergone but little modification. 
Notwithstanding the momentous change wrought by the 
introduction of Chnistianity into Europe the ideal at 
which the good man aims to-day differs but httle from 
that towards which the ancient Greek directed his 
endeavours. It 1s true that the Chnistian virtue of 
humsiity takes the place of the Greek Asghmindedness , 
but it 1s questionable whether the standard of excellence 
practically set before himself by the bishop who preaches 
the one differs materially from that of the philosopher 
who inculcated the other. This uniformity of practice 
amid diversities of faith, notwithstanding that the practice 
is in a high degree the outcome of the faith, receives 
perhaps sufficient explanation when it 1s remembered 
that the conduct of the individual 1s determined by a 
triple service—the service of Self, the service of Man, and 
the service of God. But the service of God—medisval 
monkism notwithstanding—takes practical expression in 
every-day life in the service of Man, while the pure service 
of Self is rendered impossible by the exigencies of the 
social life. In this way conduct is practically reduced to 
2 subtle compound of Egoism and Altruism, Whether 
the welfare of others 1s sought from motives of self- 
interest, or the improvement of self is ennobled by the 
thought that in this way the level of humanity 1s being 
raised, matters not practically. The material morality is 
the same, however wide may be the essential and formal 
difference. 

But man is an inquiring animal, especially in the scien- 
tific and philosophical varieties of the genus. He cannot 
rest content with the mere possession of moral intuitions, 
frre gas aebasrthirg baredesrtad cause and mode 

origin. He is is higher developments essen- 
tially « rational animal. He is not satisfied with the 
gs of ethical desires, he must also justify the 
conduct an rational grounds. Hence the science 
phe sabe deals with the questions “What is right?” 
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In Prof, Sidgwick’s * Outlines of the History of Ethics * 
we have a remarkably clear and succinct account of the 
answers that have been given to these questions. In 
dealing with the subject as a province of thought 
there is this peculiar difficulty, that ethical theory is in « 
very high degree determined by philosophic creed. The 
ethical theory of the Platonist for whom the Universe has 
thought itself out from the abstract to the concrete, in- 
evitably differs from that of the modern evolutionist whe 
beheves that material and mental groupings have gradu- 
ally advanced from the simple to the complex until the 
extraordinary complexity of the human brain and humat 
thought-processes has been reached. Prof. Sidgwick has 
met this difficulty as fully as the space at his disposal 
rendered possible, and by not unduly narrowing the limits 
of his province has presented a tolerably complete bird’s- 
eye view of the history of ethical thought. 

His work begins with an /néroduction intended to assist 
the reader in grasping and arranging the somewhat com 
pressed historical matter presented to him in the bedy of 
the book. The student who comes fresh to the subject 
will probably find the study of this introduction more, 
valuable at the end of hus first perusal of the work than at 
the outset of his labours. Then follows in Chapter I. a 
general account of ethics, in which the subject is defined, 
and its relations to theology, politics, and psychology are 
clearly indicated. It may be useful to give here the 
“summary view of ethics” with which this chapter 
closes :— 


“The subject of Ethics, most comprehensively under- 
stood, includes (1) an investigation of the constituents 
and conditions of the Good or Well-being of men con- 
sidered individually, which chiefly takes the form of an 
examination into the general nature and particular species 
of (a) Virtue or (4) Pleasure, and the chief means of 
realising these ends ; (2) an investigation of rani al ves 
and most important details of Duty or the M Law (a0 
far as this is Sagpoee deartng from Virtue) ; (3) some i ty 
into the nature and origin of the po Oud which duty ts 

ised, and, more generally, mto past taken by 
Intellect in human action, and its relation to various 
kinds of Desire and Aversion; (4) some examination o 
the question of human Free Will. It is co 
Theology, in so far as a Universal Good is recognised, 
inclusive of Human Good, or analogous to it; and again 
oo ney regarded as a Code of Divine 
pointment. It is connected with Politics, so far as 
re ng ve! id beh peat man is reas up with the 
well-being of his society ; again with Jurisprudence 
(or Politics), so far as morality is identified with Natural 

w. Finally almost every branch of ethical discussion 
op aplenty 
i ne oO any mo an 
the Will are purely psychological.” . 


Socratic paradox, that men’s ignorance of jeatice ta Bar 
sole cause of their unjust acts, that, in a word, no oive Se 
voluntarily bad ; and ts justification ag the ontounte its 
pair of apparent truisms, (1) that every one wishes for ‘this 
own good, and would get it if he coukd, and (4).thiet thost 
who knew how fo do just and righteous auga semhd. phoe 
nothing else, while those who did not kana could aot de 
them if they would, Unfortunately, as a ean yf 
mien tao offegl Gesieg in their moments of passixe ; 
wy in" 
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* clearness and ability. 


In the chapter on Christianity and medieval ethics the 
main characteristics of Christian morality occupy a con- 
siderable space, the only writer whose doctrines are 
expounded at any considerable length being Thomas 
Aquinas. 


The last chapter deals with modern ethics, chiefly 
English, The author, however, tells us, in his preface, 
that he has not attempted to deal with contemporary 
modes of ethical thought—with which he has been 
engaged controversially—except in a very brief and 
stmmary way. The motive is admirable; but the fact is 


to be regretted. As a “manual for students” the book 
would have been more complete had contemporary ethics 
formed the subject of a concluding chapter There are 


many who will take up this book as a summary of the 
subject as a whole from the hands of one of its masters, 
and who will be disappointed to find so meagre an account 
of modern transcendental ethics and of the moral theory 


as “sanctioned” by evolution. The writer who has 
treated the ethics of twenty centuries with such marked 
impartiality could safely have been trusted to preserve a 
due “ objectivity ” of treatment in dealing with the modes 
of ethical thought in his own time 

All genuine students of human thought and endeavour 
will thank Prof. Sidgwick for having presented them with 
this altered and enlarged edition, m a handy form, of his 
article in the “ Encyclopedia Britannica.” 

C. Li. M. 


PROFESSOR CHRYSTAL’S “ALGEBRA” 


Algebra: an Elementary Text-Book for the Higher 
Classes of Secondary Schools and for Colleges ByG 
Chrystal, M.A. Part I. (Edinburgh: Adam and 
Charles Black, 1886 ) 

* “ISHERE are few things where the want of an en- 

lightened scientific public strikes an expert more 
than the matter of scientific text-books.” “For our teach- 
ing of algebra, 1 am afraid, we can claim neither the 
sanction of antiquity nor the hght of modern times. 

Whether we look at the elementary, or at what is called 

the higher teaching of this subject, the result 1s unsatis- 

factory... . In the higher teaching, which interests me 
most, I have to complain of the utter neglect of the all- 
important notion of algebraic form.” “The logic of the 
subject, whigh, both educationally and scientifically speak- 
ing, is the most important part of it, is wholly neglected. 

The whole training consists m example-grinding. What 

should have becn merely the help to attain the end has 

become the end itself. The result is that algebra, as we 
teach it} is neither an art nora science, but an ill-digested 
farrego of rules, whose object 1s the solution of examin- 

ation s”’ “The problem for the writer of a 

text-book has come now, in fact, to be this—to write a 

book so neatly trimmed and compacted that no coach, on 
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thete “Hours of reflection they know to be wrong. And 
wince action takes the line of leat resistance at the 
moment of temptation, there follows reniorse in the hour 
of bitter remembrance. In the moment of trial, knowledge 
of right is not absent but submerged. The development 
of ethical doctrine as it passed through the hands of Plato 
and Aristotle, of Zeno and Epicurus, is treated with marked 
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looking through it, can nrark a single passage which ‘o 
candidate for a minimum pass can safely omit... . WHE 
our system sets such mean ends before the teacher, 7. 2 
encourages such unworthy conceptions of education, is fe 
to be wondered at that the cry arises that pupils degene- 
rate beneath even the contemptible standards of our #x- 
aminations.... The cure for all this evil is simply to 
give effect to a higher ideal of education in general, and 
of scientific education in particular. Science cannot live 
among the people, and scientific education cannot be 
more than a wordy rehearsa) of dead text-books, unless 
we have hving contact with the working minds of living 
men.” 

Such being some of the author’s weighty utterances in 
his famous Bntish Association address to Section A 
(NATURE, vol. xxx. pp. 446-449), 1t was with much 
interest we read the announcement that he was writing 
a treatise on algebra, and it is with much pleasure we 
have perused this first mstalment of 542 pages. This is 
no ordinary treatise; school text-books abound, and 
more are on the way. This bears traces everywhere of a 
master’s genius; those are but clever arrangements of 
well-known matenals 

This is an elementary volume because “it begins at 
the beginning of the subject”; it 18 not written, however, 
for babes. It will have been noticed how the address 
quoted above insisted upon the “ all-important notion of 
algebraic form”. at the commencement Prof. Chrystal 
lays down generally the three fundamental laws, and 
thence proceeds deductively. This he does because this 
idea of algebraic form 1s “ the foundation of all the modern 
developments of algebra, and the secret of analytical 
geometry, the most beautiful of all its applications” The 
following abstract of the interesting preface will best ind:- 
cate the writer's aim. Outside algebra proper the reader 
1s expected to be familar with the definition of the trigo- 
nometncal functions, and to have a knowledge of their 
fundamental addition-theorem. The first object is to 
“develop algebra as a science, and thereby to in- 
crease its usefulness as an educational discipline.” 
Sources of information are indicated, and a most 
admirable feature ts the introduction of numerous his- 
torical notes With regard to some of the early chapters, 
which are specially hard reading for junior students, Prof. 
Chrystal writes that they were “written as a suggestion 
to the teacher how to connect the general laws of algebra 
with the former experience of the pupil. In writing 
this chapter I had to remember that 1 was en- 
gaged in writing, not a book on the philosophical 
nature of the first principles of algebra, but the first 
chapter of a book on their consequences.” 

The subject is broken up into twenty-two chapters, and, 
as the arrangement—“ the result of some ten years’ expe- 
rience as a University teacher ’—deviates somewhat frop 
ordinary usage, we give the | emp :—(1) Fandamental 
laws and processes (association, commutation, and distyi- 
bution, with historical note) ; (2) laws of indices, theary of 
degree ; (3) theory of quotients, frst principles of theory 
of numbers; (4) distribution of products (# and 2) 
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principle of substitution, homogeneity, 
ciple of indeterminate coefficients; (5) transformares 
of the quotiest of two integral fonctions ; (Oar 
and L.C.M.; (7) factorisation of, ianen™* 
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fractions ; (9) continaation of theory of num- 
bert’s theorem) ; (10) irrational functions ; (11) 
theory of surds; (12) complex numbers ; 
gatio, proportion, variation; (14) on conditional 
_funtions in general (elimination, transformation) ; (15) 
mejation of a function ; (16) equations and functions of 
ivst degree (determinants, contour Imes) ; (17) equations 
of the second degree; (18) general theory of integral 
Amctions (Newton’s theorem, Lagrange’s interpolation 
ormula, maxima and minima); (19) solution of pro- 
slems ; (20) arithmetic, geometric, and allied series ; (21) 
mparithms ; (22) theory of interest and annuities. There 
9a large collection of exercises: with regard to these, 
after reading the address, we are prepared to find that 
he author deprecates the idea of a reader’s working 
rough all these at the first reading: they are given for 
‘he sake of variety, and to be worked at different times of 
‘eading, Answers are given at theend, We have put 
the writer’s own words in the forefront, that our readers 
may be reminded of what he has said in the past and 
nformed of what he has now attempted to do. The 
‘esult 1s a work of singular ability and freshness of treat- 
ment. It follows no previous leader, it will give rise to 
hoals, possibly, of imitators, but it will bear boiling down 
ay the “fifth-rate workmen” whom the Professor lashes. 
t 19 not a book for our elementary classes, but it will be 
n excellent work to put mto the hands of some of our 
sixth-form pupils It 1s admirably adapted for thoughtful 
tudents at our Universities who have not the dread of 
examinations before their eyes, but can afford to go 
déeper into the subject than the ordinary run of our 
itudents do The book 1s excellently printed and 1s of a 
aandy size. We hope the second part 1s well advanced. 





THE MAMMALS OF CENTRAL AMERICA 
Siologia Centrali-Americana, Mammalia. By Edward 

R, Alston. With an Introduction by P. L. Sclater, 

M.A.,F.R.S, 4to. (London: R. H. Porter, 1879-82.) 
TBE progress of various portions of the great work 

upon the fauna and flora of Central America 
andertaken by Messrs. Salvin and Godman has been 
rom time to time noted in our columns, Each section 
of the extensive and almost exhaustive mass of material 
which the industry and liberality of the projectors and 
ditors of the work have accumulated, has been placed in 
he hands of some one specially qualified to render them 
wallable for the purposes of science No one could 
rave been found more fitting to undertake the description 
if the mammals than the late Edward R. Alston, whose 
amented and untimely death deprived zoology of one 
hose careful and conscientious method of work gave 
wothise of a career of great benefit to the progress of the 
ypecia) branch to which he had devoted himself, He 
vas unfortunately unable gven to complete the work 
sander review, which owes its finishing touches to the pen 
” Mr. Sclater. 

Compared with the general mammalian fauna of the 
orld, that of the region treated of by Mr. Alston is 
uther licited. 181 species are enumerated, of which 32 
e Bats, and Go Rodents, Of the Primates, 10 epecies 

Cobjda and 1 of Hagatida are described, all forms 
giles Their extension 
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into Central America is a subject of much interest 
which has been particularly investigated by Mr Sciarer, 
whose observations are extended or confirmed by Ma. 
Alston. One spécies only (Aéeles vellerosus) is known to 
inhabit Mexico, reaching as far north as the 23rd _paratiel. 
The /asectivora are represented only by § sinall species 
of Soricaide. The Carnivora are more numerous. The 
Feidgz comprise the southern Jaguar, Ocelot, Margay, 
Eyra, and Jaguarondi, the widely distributed Puma, and 
the northern Bay Lynx. The dogs are all northern 
forms, viz., Cants lupus, C. latrans, and Vulpes virgint 
anus. The Mustelida are well represented by both Neo- 
tropical and Nearctic forms. The two North American 
Bears, Ursus horribilis and U. americanus, both extend 
as far as Northern Mexico, and are therefore included 
within the scope of the work. But the most interesting 
of the Carn:vora are the curiously generalised group of 
Procyonida. Of 8 recognised species of this family, 
7 are included in the hmits of Central America, the 
Branhan Nasua rufa being the one exception. Of 
special interest are the rare and little known Sassariz 
astuta and B. sumachrist: (of which a new figure is given), 
and Bassaricyon gabiz. The Ungulata are, as is well 
known, very poorly represented in the actual fauna of the 
American continent, though so abundant and varied inf 
former ages. Four deer of the genus Carzacus, the 
northern Big-Horn and Prong-buck, two Peccaries and 
two Tapirs are all that can be mustered as denizens of 
the Central American region. It should be mentioned 
that the distinguishing cranial characters of Dow’s Tapir 
are carefully worked out and figured. A fair proportion 
of the essentially Neotropical Edentates and Marsupials 
extend beyond the Isthmus of Panama, including the 
three modifications of the Anteater type, an Armadillo 
three Sloths, and seven Opossums. 

The Cetacea of the coast are not included in the work, 
but there 1s a full notice of the Manatee, containin 
copious extracts from Dampier’s quaint but graphic de- 
scription of the habits and distribution of the animal in 
his time. As in so many other cases, the correct s¢ien- 
tific designation of this creature 14 a matter of consider. 
able perplexity. We quite agree with Mr. Alston in 
keeping Afanafus for the generic name, but australis can 
hardly be accepted for any of the species at present dis- 
cnminated. It was originally applied to a combination 
of the African and Amenican forms, as opposed to derealis 
the northern Manatee or Rhytina, and if retained should 
belong to the former, as the African habitat is mentioned 
first by Gmelin (1788) and Tilesius (1812), and 1s the oni 
one given by Shaw (1800), Cuvier (1809) first distinguished 
the African from the American species by their osted- 
logical characters, calling them respectively “ Lamentin 
du Senegal” and “ Lamaatin d’ ique,” which names 
were subsequently Latinised by Deamarest (1817) inte 
M, senegalensis and Af, americanus. This last mesic 
is therefore certainly preferable to A. wmsivadis fox ter 
West Indian animal. In a recent monograph of he 
genus, Dr, C. Hartlaub (Zeelogizche fabrtuch; Ba. 1) ties 
carefully investigated the synonymy, and. ie 
species as inhabitants of tha New Wi ie tx 
(Harlan) and Al. iwagyis (Natterer}, A. 
being suppressed as a compound ofthe two, The 
Ametican form is referred by Hee ghin tf fof rel 
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M. tnunguis being apperently confined to the upper 
waters of the Amazon and Orinoco; but we cannot say 
that we are quite satisiied with the supercession of Cuvier’s 
name for that of Harlan. ‘ 

The work is illustrated by twenty excellent coloured 
plates by Wolf, Keulemans, and Smit, representing new 
or little-known species. We cannot conclude our notice | 
without again expressing our admiration for the scientific 
enthusiasm and public spirit shown by Messrs. Godman 
and Salvin in the manner in which they are carrying out 
thelr great undertaking. W. H. F. 





PACKARD'S “ FIRST LESSONS IN ZOOLOGY" 


First Lessons tn Zoology, adapted for Use tn Schools, 
By A. S. Packard, M.D., Ph.D., Professor of Zoology 
and Geology in Brown University. American Science 
Series, Elementary Course. (New York: Henry Holt 
and Company, 1886.) 


NE of the principal objects of the American Science 
Series, we are told, 1s to supply “authoritative 
hooks the principles of which are, ao far as is practical, 
illustrated by familar American facts” Another “lack” 
intended to be supplied by the series is that of text-books 
which “do not af least contradict the latest generalisa- 
tions.” Whatever success Dr Packard may have attained 
in the first of these objects, we fear he has not always 
kept clear of the many pitfalls into which wnters of com- 
pilations in any branch of science are in these days nearly 
sure to stumble. Some of his statements are certainly 
in contradiction to the latest generalisations of zoological ' 


acience. 

On p. 28 we find, in the account of Aft//epora,two forms of 
zooids, distinguished as “nutritive” and “reproductive.” 
The so-called “ reproductive” zooid ts nothing of the kind, 
but simply a tentacle-bearing zoo1d unprovided with mouth ! 
and stomach. Its function is to assist the nutritive or ! 
gastro-zooids in obtaiming nutrition, by directing small , 
particles of food towards the latter Of the reproduction | 
of Millefora nothing is yet certainly known, but Prof. 
Moseley has suggested that it may probably give off a 
free-swimming Medusa. 

Again our author, in enunciating the differences of 
animals and plants, states (p. 6) that plants “inhale car- 
bonic acid gas, and exhale oxygen,” and that animals do 
just the reverse. This seductive and oft-repeated anti- 
thesis 1s unfortunately not strictly accurate. Both plants | 
and animals inhale oxygen and exhale carbonic acid gas. 
But in the case of the chlorophyll-beanng plants this , 
process is obscured by an opposite process, by means of l 
which the carbonic acid gas (CO,) is broken up into its 
constituent elements, the carbon (C) is absorbed into 
the plant, and the oxygen (O,) is set free. This 
process is, however, rather a nutritive than a respiratory 
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process. 

Speaking of Amphioxus (p. 139) Dr. Packard states 
that the water after passing through the gill-slits “ enters 
the ! body-cavity.” This is an error: the water 
enters the fersbranchial cavity—a perfectly distinct struc- 
ture of quite different origin. Nor has Amphioxrus “two 
eye-spots,” but only one. 


Die Schwets. 


In the chapter (XXIII.) upon the “ Lung-ish” (sev. 
Lung-Ashes), the African annectens wens to 
have been mixed up with Peiygterus bickir, which debs 
not belong to this order at all. The formet sh is 
correctly figured (p. 168), but is named Palypterws 
just above, and is statéd to be found in the “ Nile” 
which 1s the case with Polypterus, but not with Pro. | 
topterus 

These inaccuracies occur to us as we turn over the leaves 
of the “ First Lessons in Zoology”: we fear it would not be 
difficult to find others. We must also say that the wood- 
cuts are mostly of coarse execution, and not always well 
drawn. On the other hand, it may be allowed that as 
great, or greater, faults might be found with every other 
attempt that has yet been made to supply a school-book 
of zoology. We are not acquainted with a really satis- 
factory work of this kind. A good text-book of soology 
for beginners has still to be written. In the meanwhile, 
Dr. Packard’s “first lessons,” although going rather too 
deeply into certain portions of the subject, may be use 
fully employed for this purpose, without fear of teaching 
much that will have to be unlearnt. 


OUR BOOK SHELF 


Russland: Etnrichtungen, Sttten, und Gebrauche. Ge- 
schildert von Fnedrich Meyer von Waldeck. 
Von Prof. Dr. J J. Egh. (Leipzig: G. 


Freytag, 1886.) 


THESE volumes are amongst the latest of that encyclo- 
peedic work, “Das Wissen der Gegenwart,” which has 
now passed its fifneth volume. Although, so far as the 
publication has at present gone, there are more volumes 
devoted to popular descriptions of countries than to any 
other, yet general scientific subjects are by no means 
unrepresented. Thus, volumes have appeared on meteor- 
ology ; insects, useful and injurious ; the sun and planets; 
light and heat ; the fixed stars ; the earth and the moon ; 
comets and meteors; eléctnicity and its applications ; 
the nounshment of plants ; sound ; the ocean, &c., &c. 
The series 1s progressing rapidly, we are glad to see, 
with very short intervals between the successive volumes, 
from which it 13 to be presumed that the undertaking is 
meeting with the success which it deserves amongst the 
German people, although, we regret to believe, it would 
ruin any publisher who projected and attempted to carry 
out a series of this scope and magnitude in this country. 
In both of the volumes before us the work appears 
to be done as thoroughly as the space adauts Herr 
Meyer von Waldeck’s book 1s the second part of a work 
on Russian laws, customs, and manners, and specially 
deals with the system of administration, and national 
defence, the church and clergy, and the grades of society. 
Prof. Egh’s account of Switzerland contains a large 
amount of information compressed with much skill into 
a very 1 space. It 13 not merely a tourist’s book, 
although the tourist who would not take a more intel 
ligent interest in Switzerland after having read it must 


know a deal about the country; it 1s an 

account of Switzerland which might be read with instruc- 
tion even by persons who never look forward to 

that country. The first aph of the firat 

deals with the Urszett, or 3 the 
oS the book sketches the of the St 
G railway. The numerous t illustrations 
must add to the attractiveness em of. 
the series, which, however, the books a 
more substantial grounds. 
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LETTERS TO THE EDITOR . 


iter doce wet hold himself responsible for opinions ex- 
Oe aed by his podlccerslno air Neither can he undertake to 
vreurn, or to correspond with the writers of, reected manu- 
seis, No sética 13 taken of anonymous communications. 
The E: 5 to keep their letter 
as short as possible, The on kis space is £0 great 
that it is empossible otherwise to insure the a, 4 even 
of communications containing interesting and novel facts.) 


the Connection between Chemical Constitution 
ss and Physiological Action 


letter to NATURE last week (p. $94), Dr. Blake con- 
sides that I have sot only auandenicd the scope of his 
experiments, but have been led into error on account of my 
he no definite idea of the m of the term chemical 
const which he thinks I have evidently confounded with 
that of chemical composition. : 

In to the first of these points, I shall be very sorry if, 

, I have not pany endo or have failed to 
a jate at their trae value, Dr. Blake’s experiments (most of 
when were published before I was born), for I regard him as 
a true pioneer in the field of pharmacology. . 

The scope of Dr. Blake's researches, as defined by himself in 
the Report of the British Association for the Advancement of 
Science for 1846, was *‘ fully to establish the law of the analogous 
action of isomorphous substances ” 

I should no doubt have described Dr. Blake’s researches 
more correctly had I used the word ‘‘ isomorphous ” instead of 
translating it ito popular language, for my translation un- 
doubtedly does not give the full meaning of the word; but my 
whole address was an attempt to make a difficult subject as 

lar as I could, and I thought that I had sufficiently acknow- 
fedged Dr. Blake’s prionty by observing that the Nii epoch 
of pharmacology might be dated from his researches, although 
it was those of Crum Brown and Fraser which fairly started 
harmacological investigation in a new direction. Pirhaps Dr. 
lake will be inclined to regard my shortcomings in regard to 
him more leniently 1f he will read over my address again, for, 
if he does so, I think he will see that 1f on my part I have 
failed to give him due credit, he on his part has completely 
misunderstood the whole drift of my address, which was to show 
the importance of chemical constitution as distinguished from 
chemical composition. T. Lauper BRUNTON 








The Origin of Species 


Ir has already been pomted out by Mr. Evershed that the 
sa deg, op selection ’ of Dr. Romanes 1s identical with the 
theory outlned by me nearly two years ag° in these pages 
<wol, xxxi, p. 4). As all the objections which have been raised 
apply equally to my theory, I may perhaps be allowed to give 
my answer to some of them; it will probably differ in some 
20ints from that promised by Dr. Romanes in the Fortnightly, 

I quite agree with Mr. Wallace (in the Fortrghtly) that it 1s 
only among the group of animals which have at least one 
common t that the co: ding variations of the sexual 
organs which are required for physiolowical insularity would be 
likely to occur. But when he mauznitains that not more than two 
or three of such a group would reach maturity, and that there- 
‘ore they would soon die out, he seems to me to forget that it is 
only on the average that the number would be so small. Many 
na would be small, and would die out; exceptional families 
w be more numerous and more lucky ; just as we can all 
»oint to human families where twelve or more children have 
reached maturity, though the average number of those who do 
"7 survivors, cot leas 

e more or numerous, would generally not be 
‘battered far from their common birthplace, so that their chance 
. finding one another would not Be very small, especially uf the 
instinct was correspondingly modified, and this might 

be the case from what we know of the connection between 


the psychical and idee ‘na parts of the reproductive function. 


This presupposes some nce of smell, form, colour, &c., to 
‘en animal to those of its own family from the 
of the species, bat Probably exists between any two 






sight thus be under no great disadvantage compared 
ea Oe rent and would heve terbal 
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generations to modify the whole mass; w 
variation occurring in one member of a small and physiologic- 
ally isolated group could the whole group in a few gener- 
ations, The existence of a six-fingered man in England would 
not appreciably modify the inhabitants in a th years, cvan 
i it wan a alight advantage to have six fingers while sf a six- 
. oe saber gia ap with eo in- 

tants, a fai on population w probably 
be six-fingered in three generations. 

It is perhaps worth pointing ont that the curious connection 
between colour and fertslity, in which Mr. Wallace seeks for the 
explanation of the sterility of species, follows at once as a corol- 
lary from the doctrine of physiological selection. For, apart 
from any special modification of the sexual instinct, all animals 
seem to prefer to breed with those of their own colour, and 
hence any eof colour in the isolated family would be an 
ali, 3) and would indeed remove the one disadvantage 
under which such a family hes. So a change of colour, other- 
wise useless, would in sach cases be preserved, and be found 
accompanying ey with the parent species. 

Another of Mr. Wallace's objections seems to me a strong 
argument in favour of my (and Dr. Romanes’s) theory. He says 
that some animals, not only of different species but of different 
genera, can produce typos, aad he instances the pheasant and 

lack grouse. Now this is just what we ought to find on 
theory, and ought not to find on any other. If either structur 
divergence or divergence in coe pore infertility, then the 
pheasant and the black grouse should be sterile, since they differ 
more, both in structure and colour, hee weeny aves Fen. Bat 
if species are produced sometimes by physiological isolation, but 
sometimes by other causes, such as geogra isolation, & 
taneous distaste (not disability) for or even 
natural selection, then those species which have been produced 
by ard of any of these latter processes will be fertile im spite of 
any ordinary amount of ce, since nothing has occurred 
by physiological, eolation will be ateriic'‘even thongh they have 

y 0g ation w ile even t ve 
hardly diverged at all. We cannot tell, without pasa what 
Tam trying to prove, what form of :solation bas been at work, 
Sugih th be borh very divengeat tile forts etal allghly direnpaek 
ought to th very divergent fertile forms i v 
non-fertile forms, and this ts the case. ‘uly 

It has also been objected that the ual increase of sterility, 
as we pass from different species to different genera and families, 
proves that divergence produces stenlity, But it would exist 
on my theory, for 1f physiological isolation, more or less 
complete, occurs before each ies is formed, it will have 
occurred at least twice between'the members of two genera, and 
more often between those of two families, If B is 
from A by being nearly infertile, and C from B in the same 
way, C 1 likely to be paren aah ue with A, oe in some 
cases geographical or o isolation takes the place 
Toencel isolation, and then any number of Tell res iirelecene 
may occur without any accompanying 

t has been said (I have lost the 
amount of sterility has resulted in some cases from the divers 
gence produced by artificial selection. It may be so. But 
on ay ys physiological 1olation, the 


rence 
parentage, must 
ve occurred not only once for each of most of the 


species, but many more times when the resulting species 
died out, and in some cases where ion has 


infertility. 
reference) that a certain 


Friends’ Institute, E.C,, October 13 


Note upon the Mabite of Testacelia tot 
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ving guickly dried 

hard cake. To-day I emptied the box, and fully expected 
aoa Sisligh uP dead, Le to my surprise I found 

C » each encyst parker ae 2 ae 

of the hardened mucous secretion of the animal's 
body was contracted, and oval in shape, but it had 
protected from evaporation that there was 
uction in bulk after these hottest monthe of the 
ing which water had been entirely withheld. One or 
mens had died almost immedpately after capture, and 
ped, so that all those which had been exposed to the 
dryness in the box had become encysted, and survived 
fy ag health. EpwarpD B. PovLTon 
ykeham House, Oxford, October 19 
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Lepidoptera and Migration 
THE subject of migration in connection with Lepidoptera is 
ei gto receive some i ee at the hands of our De 
am dedly of opinion that the abundance 
or scarcity of many species of Lepidoptera is largely regulated 
ke igrations from abroad. Last our southern shores were 
ed by an abnormal number of rare S/hsn,rde, but this year 
there have scarcely been any records of capture. published con- 
them. It would be interesting to know what are all 
the influences which cause these migrations, and if there is a 
periodicity to the phenomenal occurrences 
Birmingham, October 12 W. Harcourt Batu 





‘The Earthquake of October 16 in the Vosges, &c, 


May 1 be allowed to call attention to the fact that Alsace hes 
on the direction of the circle, ‘‘ boundary of Tertiar 
formation hie the hich gl prperien in bey ie 
appeared number of the 14th inst, (p 570), and further- 
more that Strasbs has been repeatedly shaken since 1 355, the 
first date which I found recorded as having been marked by a 

It is quite true that the interval between that shock and 
the next resorted (1556) was 201 years ; but the greatest subse- 
wit that between the shocks of 1577 and 1655, was 
of 78 years. interval represents a multiple of 13, 
== 13x 6. The mterval of 13 1 of frequent recurrence, 
1 purpose to show in a paper which I have about terminated 
on this question of int and periods of a ar 


i 


: Steph on 
Royal College of Science for Ireland, Stephen's Green, 
ore Dublin, October 23 





RECENT ORNITHOLOGICAL WORKS 


THE future student of British birds ought to have little 
difficulty in working out the distribution of species 
within thé shores of Great Bnitain, so Tl og 


We  peaioaey by the Rev. H. A. Macpher- 
constian is interesting, specially the stecest of inigrs- 
counties is ing, especially to the student of migra- 
tion, and the notes on the of water-birds and 
sea-birds are particularly good. completeness of the 

* *'The of Cusshedtand critically studied, ioctading seme on 
Se Rist of ? By ths . Macpttvee Mk and 


Duckworth. 


information, and the concise and simple form in which 
is conveyed, render this siaall book a model of what ; 
faunistic work should be, and it forms a worthy socom- 
sappeated ih Exivaal Gutg as. lee evan seem 
ve a in tw 
Tbe 7 cat chain 


It wou well of every expiring ies in Great 

had had its death-song as well Sine aa is the case with 
the Dotterell, by Mr. F. Nicholson, in the present work, 
While Protection Acts are spreading their gis over many 
birds m the ing season, so that the numbers are 
visibly increasing, and the enlightened care of a few 
landed proprietors aids the work of bird-preservation, 
there are still a certain number of species whose nesting 
days in this country are numbered, and which, like the 
Great Bustard and the Bittern, are doomed by the inexor- 
able advance of civilisation to seek less over-cro 
countries in which to breed. The (too probably final) 
breeding of the Dotterell in Cumberland is therefore 
appropriately described by Mr. Nicholson, who has 
himself taken the eggs in the county. An excellent 
account 1s hkewise given of the breeding of the Pied 
Flycatchers. 

e learn with some surprise that the White-headed 
Long-tailed Titmouse of Scandinavia, the true Acredula 
caudata (Linn.), “may be detected in Cumberland in 
mid-winter,” when “the appearance of a flock of adults 
in their snow-white caps ts refreshing to an insular 
server.’ We should hke to see some of these Titmiee, 
and may state that an example 1s a desideratum to the 
national collection, where we should be glad to receive a 
nee re Our experience in France, where we have 
shot al/ three races of the Acredula caudata, is that it 18 
impossible to detect the difference of the forms when in 
the open, though a difference in note led to our lie 
ing A. irdit. e can anly consider the true 4. caudafa 
to be a very occasional, though not impossible, migrant 
to our shores, and we by no means sympathise with the 
authors of the “Birds of Cumberland” in their sup- 

ession of the name of Acreduda rosca for the British 

ng-tailed Titmouse, from a dislike to the “needless 
multiplication of species.” As rds Great Britain the 
facts are perfectly plain. The resident Acreds/a 18 always 
recognisable, and the white-headed form is ag a very 
occasional winter visitant, and however much they may 
interbreed in the Rhine Provinces or elsewhere on the 
Continent, there 13 nothing of the kind in England, where 
perfect differentiation exists; and therefore to say t 
our English Long-tailed Titmouse should be called Aare 
dula caudata of Linnzus, 18 a mistake and oes, heres. 
for that name belongs to the Swedish form. ose 
ornithologists who continue to do this suppress a most 
1uteresting fact in nature, viz. that the isolation of the 
British Islands from the rest of Europe has 
well-marked modification in the colour of some of qur 
birds, amounting in certain instances to a subspecific value, 
The sane reasoning appites to the Coal Titmouse, 
our authors state that “ British specimens have 
olive backs, as contrasted with the slate-gra 
typical German specimens, but intermediste forme 
occur.” This 1s not our experience. In summer 
when the olive-brown ip and the feathers become shed, 
the back of the English Coal Titmouse is gray, and then it 
is — to sae ar a report ~ gpd oe 
the Continent. But if twe com- 

the difference between the British and Continenta) 


Ged. 2, 1836) 


must not conclude our notice of this interesting 
sana without calling attention to the excellent plate (by 
Ketiematis) of the Dotterell in summer plumage, and of 
the dseful coloured map, an eee adjunct for the 
comprehension of a well-written local avifauna 
sutti as the present. 
We have recently received from America two publi- 
cations of the highest value, dealing with the expe- 
ditions uted under the auspices of the United 
States Government in the high north. In the Budletn 
of the United States National Museum, Dr. Leonard 
Stejneger gives his “Results of Ornithological Explora- 
tions in the Commander Islands and Kamchatka.” Dr, 
neger has worked hard for several years at Palzarctic 
et | Nenrctic ornithology, and of the many important 
contributions from his pen the present Pxd/edin 1s perhaps 
the most noteworthy. Although Kamchatka has been 
visited by several of the Russian naturalists, the published 
infersiation respecting its ornithology has been meagre 
enough, if we except the labours of Dr Dybowski, whose 
collections have n described ied himself and Dr. 
Tactanowski, Dr. Steyneger divides his work into three 
parts: (1) a review of the species of birds collected or 
observed by himself on the Commander Islands and at 
Petropaulowski in Kamchatka; (2) a synopsis of the 
birds reported to mbhabit Kamchatka; and (3) conclu- 
sions. One hundred and forty 1es were obtained b 
Dr. Stejneger himself, and of all of these he gives a full 
account, with synonymy and measurements. Naturally, 
the Auks, which abound in the Japanese and Kamchatkan 
seas, come in for a large share of attention, and Dr. 
Stejneger’s description of these difficult species is very 
complete, especially as regards the shedding of the 
lamelize of the bill, on which Dr. Bureau and Dr. 
Dybowsk: have had much to say in their writings As 
these observations are accompamed by illustrations 
coloured on the spot by the author from freshly killed 
birds, there can be no doubt that they will be of inestim- 
able value to the future student. Several new species are 
described, most of them, as might be expected, being 
extreme forms of Siberian birds. Cuculus peninsula re- 
pecans C kelungensts of Japan, Dryobates purus and 
. immaculatus take the place of the Palearctic Wood- 
peckers, D. mayor and D. minor ; Pica Kamchatica that 
of the Magpie, P. caudata The synonymy of the Red- 
polls 1s well treated, and a series of exhaustive measure- 
ments given, We can scarcely believe in the new race of 
the Scarlet Grosbeak, Carfodacus erythrinus grebnsisket, 
seeing the variation which takes place in a series of C, 
erythrinus from other localities ; nor can we distinguish 
the Kamchatkan race of the Yellow Wagtail, Sudyfes 
Kava leucostreatus, which seems to us to be inseparable 
from 2. flava of ig of which species it 1s an 
Eastern colony. If the ifferences pomted out by Dr. 
Stejneger hold good, it will solve an intere pro- 
biem im geographical distribution, because it will be 
much more simple to pecopnine three forms of B. 
fava: the ordinary one breeding in sabe a and win- 
tering in Africa; an Eastern form, 2. leucostriatus, 
breed in Eastern Siberia and wmtering in the Malay 
Archipelago ; fetal sing oe say deema, Laat : 
wintering in India. At present we have ful 
recognised the latter, whereas the Saropean and East 
Stherian birds appear to be identical, though possessing 
well-defined br and wintering habitats, with the 
Central Siberian bird interposed as its breeding 
Is 


and winter range. Our synonymy of the Pied Wagta: 
beige * Catalogue of Birds * not appear to be quite 


same as Dr. Ste t’s, but the ground has now 
Gand be ie a eat Old ear who 
stiuless the Afpfectiiida a special study. problems 
wonneiting the Wrens of the East which our author 

wi consideration, and 
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eusenio sayeitnarcnnaeenamemsmnttons 
the off-hand way recently attempted by Mr. Dresser. Let 
no ornithologist neglect to study the “ Conclusions * with 
which Dr. Steyneger finishes his work, as there are some 
admirable critical notes ; and in conclusion we c 
late America on having gained from Europe such a thorough 
worker as the des pited of this volume ar serreaed to be. 

e have perused every page of his “ Review ” with interest, 
only regretting that our senes of Kamchatkan birds is 56 
poor in the British Museum that we have not beet: able 
to study, as we should have liked to do, with the speci- 
mens in our hands. 

The bulky volume entitled a “ Report of the Inter- 
national Polar Expedition to Point Barrow, Alaska” con- 
tains 24 pages of ornithology, by Dr. Murdoch, and many 
excellent notes on the birds aregiven. The chief interest 
centres round Ross's Gull, of which the Expedition “ sat- 
ceeded in obtaining a large series—more, in fact, than 
there were before in all the museums of the world put 
together.” Coloured figures of the adult and young are 
given. So, slowly but surely, are the great desiderata of 
bird collections being rendered available for science, 
Only a few months ago this Gull was reckoned ane of 
the greatest prizes to be obtamed, and now we not 
know the immature plumages, but something of its oy on 
tions and habits. Its previous ranty may be imagined 
the fact that until the present year no specimen existed in 
the British Museum, where now, thanks to the liberality 
of Mr. Henry Seebohm, a fine adult bird 1s exhubited. 

Our colleague, Mr. A G. Butler, has vaned his ento- 
mological pursuits by publishing a little work on Bnitish 
Birds’ eggs,' the figures of which he has drawn himself; 
and he has shown himself as capable a draughtsman of 
eggs as he 1s admitted to be of Lepidoptera. plates 
bear evidence of the difficulty which the author has ex- 
perienced in mastering the shadows of the objects, a9 
several plates are differently treated 1n this respect; and 
perhaps 1t would have been better uf Mr. B had re. 
drawn some of the earlier plates which did not satisfy 
him. The chromolithography, for which Messrs, Mintern 
are responsible, 1s certainly on the whole satisfactory, and 
may be found available for this kind of illustration, 
ones we notice a tendency to hei: the colonr, 
which in our opinion has hitherto prove an obstacle for 
the employment of the process as regards birds them- 
selves. The figures of the eggs are, however, undau 
good, and no book yet published in this country shows in 
a better degree the variation in form and colour whith 
eggs are subject to. In this respect Mr. Butler’s little 
work will be useful to all oologists, and it can confidently 
be recommended to the young beginner as a hand-haok, 
The letterpress 1s too short for a complete account of the 
nidifications of the birds, but contains a good deal of 
information in a narrow compass. 

An “Oxford Tutor” in his little work, “A Year with 
the Birds,” discourses pleasantly enous about his fea- 
thered favourites ; and whether in the classic grounds uf 
a college garden or in the mountains of Switzerland 
himself an observant student of Nature. We have read 
this book with considerable pleasure, and it has 
us back in memory to many such scenes as the authtir 
describes, though we have lacked his easy facility of 
recording his experiences. As he is interested in migye 
tion, we recommend his spending an autumn holiday ia 
the nulder parts of the south coast, where hamtuy voshy 
meet with a “flock” of Blackbirds, and even of Rebiay 
and Hedge-sparrows, So keen an observer will Bud 
scope for his enesgy in the unra of some of tip 
diffcult problems which surround study of sagge 


of our British species, and we may venture 
to him ong or wo fiia which have oocreed os dartg 
Wheatear in Switeatiand {p. Gr) es “an 
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ford,” is it not the east wind which drives the latter along 
the Thames, than any peculiar at- 

he country near Oxford? The fact of the 
Cuckoo carrying her egg in her bill for deposit in the 
of victims is now universally admitted ; but 
concerns ornithologists is the greater or less re- 
semblance of the egg deposited by the female Cuckoo to 
the eggs of the foster-parents which she selects to bring 
up her young. The Spotted Flycatcher has undoubtedly 
a sang (p. 83), but it isa poor affair, and is heard only, 
according to our rience, at daybreak. It is true that 
the Green Sandpiper (p. 86) has really only the legs 
greenish, but the reason of the perpetuity of the name to 
which our author objects, 1s because Linzus called the 
species och , and the name adopted by the older 
sh writers was the Green Sandpiper, which has been 
handed down to the t generation, as 1s also the case 
with the Grey Wagtail. The author knows his “ Dresser” 
and his “ ing,” but he can learn something of the 
affinity of Robins and Redstarts (ep. 88, ro1) fram Mr. 
Seebohm in the British Museum “ Catalogue ” (vol. v.), or 
in his “ History of British Birds.” The hittle essay on the 
“Birds of Virgil” 1s most interesting, ¢ y with 
regard to the ddzyon, which, we agree with the author 
and his authorities, was provably not our Kingfisher, 
though the presence of the latter on the sea-shore in 
some numbers is a fact at the season of the autumn 
ion. We offer these few remarks to the author as 
en of further study on which we should be glad to 
we the observations of a true naturalist, such as he 


ave? 18. 

The Rev. G Smart has recently published a little 
book on the “Birds on the British List,” which is a 
eritigue on the list issued by the Bntish Ornithologists’ 
Union, which he collates with the works of Mr Dresser, 
Mr. Seebohm, and the fourth edition of “ Yarrell.” The 
book is disfigured by a slovenly style of writing, for 
which the printess’ errors can scarcely account, and this 
is the greater pity, as the author’s intentions are good, 
and he scores distinctly on several occasions when dis- 
secting the evidence on which some birds are admitted to 
the British List while others are rejected ; but the Eng- 
lish in which he endeavours to record bis conclusions 1s, 
to say the least of it, a little mixed. The author con- 
fesses to “having had but little experience,” and 1t would 
therefore have better to have restricted himself to 


jected 

outside the boundary of his créfigue, he talks in some 
i es simple nonsense, as in his remarks on the 
-vented Bulbul (p. 18). Mr. Dresser and Mr. Bidwell, 
ng and abetting Mr. Smart in his hap-hazard identifi- 
cation of his Bulbul’s egg, could scarcely have expected the 
their tash opinion published to the 
On p. 41 some more nonsense appears about 
Anthus ludoricianus and A. campestris being conspecific ! 
pclae ear — ee ueanate ia **Ungaru” 

nerally spoken of as “ Hungary” by nglish wri 
ni: that * Los Angelos Cala” is a locality which wil 
le y an “inexperienced” collector for whose 
fit Mr. Smart professes to write. We would advise 
the author, before publishing another book, to get some 
look over tus manuscript for him, as a poe 
fficulty of unrave the meaning of his 
sentences would have been avoided by a simple attention 
and commas, which is not too much to 
a “late Scholar of Trinity College, 


R. BowpLer SHARPE 
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SOLAR PHYSICS* 


M OST of our readers are aware that the 
structed by Zdliner, was a white-hot, liq 
scori products of lecat 


that its s were aceous | 

ts atmospheric circulation was closely sodaliel 
upon the terrestrial, trades 

equatorial belt of calms, land- and sea-ly 
due to the contrast of temperature between slag- 
islands constituting spot-nuclei, and the incandescent 
ocean in which they floated. On these lines M. Schuls 
bas reared a solar edifice out of materials fo a large 
extent new. Sixteen additional years of results in one of 


the most rapidly essive branches of modern physi- 
cal astronomy, give him an advan over his prede- 
cessor, utilised to the utmost in modifying, ext and 


generalising views of which he is the intrepid, bh 
not blind, san. The upshot, we venture to assert, is 
to prove them wholly untenable. If M. Schuls’s inge- 
nious advocacy fail to recommend them, their i 
weakness must be great. Our readers shall judge for 
themselves of its success. 

In the work before us it is undertaken to account for 
the whole array of solar phenomena, from the conserva- 
tion, jephisn (p long geol es, of the solar activity, 
and its cyclical fluctuations, to the production of a pore 
ora facula, Wath this alluring prospect in view we are 
invited to the sun as a liguid globe composed of 
unknown su ces, glowing at a temperature some- 
where between 10,000" and 20,000°C. Although the 
heat rises towards the centre by a very low gradient, the 
mequality suffices to insure the distribution of the loss by 
radiation throughout the bulk of the globe, vertica) con- 
vection-currents carrying down the cooler and heavier 
outer Jayers, and replacing them with hotter and more 
buoyant materials from the intenor. Thus the danger is 
averted of the hght-and-heat-giving career of our lumin- 
ary being brought to a t lrageahah close by the untimely 
formation of a crust. The relative permanence of that 
career 18 further secured by the application to a hquid 
sun of Helmholtz’s gravitational principle of the main- 
tenance of solar heat. 

The extensive atmosphere surrounding this molten mass 
1s com mainly of the unknown gas emitting Kirch- 
hoff’s “1474” line. This,in M. Schulz’s opinion, is the 
primitive and simplest form of matter. Its atoms, many 
times lighter than those of hydrogen, are the fi 
units by the various aggregation of which the atoms of all 
other substances whatscever are constructed. It plays, as 
we shall presently see, a very unportant part in the solar 
economy devised by our author. The solar supply of it 
18 on a prodigious scale, since it fills, mixed with 
percentages of hydrogen, helium, and metalhe ve 
the vast spherical shell visible during total eclipses in the 
form of a “ corona.” 

In the lowest strata of this gaseous en the 
sphere hangs suspended at a height of a few th 
miles above the real surface of sun. Its 
resembles that of our cirrus-clouds, only that metallic 
incandescent condensing particles are substituted 
aqueous frozen ones. 
Schulz brings about by 
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into. Each hes its own significance, and might 
=p the subject of a separate, and not unfru: 
as 


Peominences and spots are, by our author, connected 
egether as cause and effect, but in the inverse order of 
probable occurrence, There are strong grounds for 
‘he belief that the initial disturbance is that which occa- 
Home & eruptive appearances ensuing consequentially. 
Sut, if i chu 's account of the matter were correct, no 
ipot could arise without an introductory display of spon- 
aneotis and preliminary flames. Prominences, in his 
scheme, are composed exclusively of the green coronal 
‘as “3474.” It is true that in the spectroscope lines of 
and helium are visible, but their meaning, we 
are told, has been misinterpreted. They take their origin, 
xot grom the body of the prominence, but from the glowing 
sheath with which the resistance of the solar atmosphere 
its upspringing encompasses it. This surprising con- 
sntion refutes itself, The implied resistance would, in a 
‘yw seconds, shatter into inconspicuousness the rushing 
volumes evoking it. ‘‘ Quiescent prominences,” more- 
ger, would on this theory be impossible; yet they are 
often plainly visible, for weeks together, in virtually un- 
shanging forms ; to say nothing of ppectrosce pte incom- 
atibihties, too obvious to need dwelling upon. 

The mechanical power consumed in the projection up- 

rards of these bodies 1s derived from the expansive force 
of gas escaping from tremendous pressure. In dilating, 
rowever, it loses heat, and at such a rate that by the time 
she pressure upon it 18 reduced from ten million terrestrial 
atmospheres to one tenth of an atmosphere, its tempera- 
ure has fallen from 12,000° to — 216° Centigrade. The 
ensuing condensation to the liquid and thence to the 
Olid state brings about a fall of “1474 snow” upon the 
shotosphere. hen the shower 18 a light one, a “ pore” 
is the consequence ; when it 1s heavy and long-continued, 
he cold falling matter reaches the liquid sheet beneath, 

group of “ slag-islands” is formed from the chilly con- 
act, and a spot becomes apparent to distant onlookers. 

be overlying photospheric clouds then a them- 
telves, under the influence of atmospheric currents, into 
he characteristic funnel-shape of the penumbra, at the 
wottom of which hes the obscure solid nucleus, more or 
ess veiled in dense absorbing vapours. 

Improbability raised to an infinite degree becomes im- 
iossibility ; and we may safely assert that that degree 
as here been reached. Criticism is silent in the presence 
of a supposition so fantastic as that of a substance pre- 
wmably far less condensable than hyd existing 
rape in the very depths of the thrice-heated furnace of 


sun. 

So much for prommences and spots: we now come to 
aculs. They are regarded by M. Schulz as mere optical 
fects of irregular refraction in the agitated vicinity of 
[see Yet the plainest ocular proof of their being real 

vations above the general Jevel of the photosphere is 
forded by their not unfrequent visibihty as projections 
ram the smooth border of the limb, as well as by Dr. 
de la Rue’s relief-pictures obtained by the stereoscopic 
ombination of photographs. 

The (not fate j Maher equatorial temperature of 
80 stn i . Schulz, as it supplied Zoliner, with a 
prade-wind ” circulation, by means of which the retarded 
Masport of spots remote from the equator are, with some 

» accounted for. Their slight displacements in 

_ Rtude prescribe the mode of the sun’s y circulation. 

stupendous system of vorticose currents—set going by 

of specific gravity through surface-cooling—is 

#0 as to impel] such objects slowly towards the 

apes 1§° of north and south latitude, while 
hy 


on mee Gee reverse Carringt 
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would, under the posed circumstances, quicken with 
advance poleward, while the maximum retardation would 
occur somewhere between ten and twenty degrees of 


ling movement from within outward of the 
entire substance of the liquid solar globe, save a small 
dense nucleus, serves, however, a further purpose. It 
explains the spot-period. 

The occurrence of spots, it must be remembered, de- 
pends primanly upon the escape of “1474” gas (which 
we may designate “coronium”) from the intenor. 
how Brae it get there? M. Schulz’s reply is to the follow- 
ing effect. : 

Corontum has a powerful affinity for a certain hypo- 
thetical solar constituent described as “spot-stuff.” In 
middie and high latitudes a temperature as low ps 
as gooo” C, permits combination which cepa y takes 
place freely over a vast area. Huge masses of a com- 
pound of coronium with “ spot-staff” thus enter into the 
; pele circulation, and are gradually carried down to 

epths where a temperature enforcing dissociation is en- 
countered, giving rise ee se peel aon a 
pressure, gigantic bubbles pure coronal gas. 
their variously-conditioned outbursts these finally occasion 
prominences and spots, which are more or less numerous 
according as the distribution of “ spot-stuff” is more or 
less plentiful. Admutting some degree of permanence in 
its localisation, and assuming that the great vortices 
whirl once completely round in eleven years, the spot- 
cycle is established. ¢ equatorial apr eee 
minimum finds its ratonale in the higher temperature 
by which the occurrence of chemical association in any 
part of the separate equatorial vortices 1s prohibited. 

We have endeavoured, while omitting details which it 
would be waste of time to dwell upon, to do no injustice 
to M. Schulz’s ideas in our brief sketch of them. Yet it 
is difficult to treat them quite seriously ; and we co: 
to a feeling of regret in seeing a writer of M. Schulz’s 
ability and acquirements apply them to the elaboration of 
so baseless a series of hypotheses—baseless in this sense, 
that they rest upon a number of postulates which few 
will be disposed to allow. With sufficient liberality of 


assumption almost anything can be on any 
dearen principles. But this is just the kind of supply 
which a po eett investigator is most chary of nuag 
either to himself or others. For its misuse 


the foundations of science, and involves in common dis- 


credit illusory theones and legitimate schemes of inductive 
reasoning. 

It is not without cause that solar Be os hie have 
adopted what M Schulz calls the “ga theory” of 
the solar constitution. A mainly liquid sun is for many 
reasons inadmissible. At a temperature of 10,000°C. and 
upwards, to begin with, no substance known to us upom 
the earth can exist otherwise than in a state of vapour. 
Hence the necessity for having recourse to unknown ele- 
ments with preternaturally high boili ints. But a 
theory of Nature built upon the unknown it must be 
admitted, no very secure basis. Further, internal 
stores of heat of a liquid sun could not be made available 
at the surface. iy cous materials 
composing It would necessarily arrange sacri in the 
order of heir specific gravities, inte a 
growing in density towards the centre, which no 
convection-currents would have power to di 
result would be the formation of a crust, ancd—so fay 
we can see—the speedy and final cessation af tae radia 
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3000 kilometres from the photosphere without ucing 
an amount of pressure at its base which certainly does not 
exist. “Yet the s ope tells us that incandescent 
hydrogen is actually present at a couple of hundred trmes 
that height. Nor can the ano be reconciled by 
posing, with our author, the solar atmosphere to be chiefly 
composed of a very much hghter gas (“1474”), merely, 
as it were, adulterated with hydrogen. Even 1f we were 
satisfied to ascribe to “corenium” an almost impossible 
of elasticity, 1t would not avail to hft the mingled 
rogen one inch above its natural level. The law of 
sion does not abrogate the law of gravity. Each 
Seat a {a pa of a mixed atmosphere obeys its own 

w of equilibrium, as if it existed alone. It is true that 
the anticipated thinning out of oxygen at great heights 
in our own atmosphere has not been experimentally veri- 
fied ; but the incessant agitation of the air is believed to 
mask an effect which should otherwise be perceptible. 

The action of a repulsive force, such as is visibly exerted 
an comets, has been invoked as a means of escape from 
this difficulty. The supposition has much to recommend 
it, and would remove a good deal of perplexity ; it 1s, 
besides, countenanced by the authority of Dr Huggins. 
But the more tempting :t appears, the more severely it 
should be tested previdus to its admission, on other than 
a adaptors footing, among the theories of science. 

slightness of resistance to motion in the solar 
neigh is one among many indications of the 
extreme tenunty of matter there Comets well-nigh graze 
the sun’s surface without experiencing perceptible retard- 
ation ; and milhons of cubic miles of hydrogen swee 
onwards or s at rates up to 250 miles a seco: 
almost as if sn vacuo. Since both the moving substance 
and the medium are incandescent, the varying viscosity 
of gases at high temperatures would claim attentive con- 
sideration in the matter, were it not that rehable data are 
unfortunately deficient. 

The rotational peculiarity of the sun may, however, be 
said to dominate the problem of its constitution. Three 
classes of explanation are possible, and have found various 
degrees of favour. It may be produced by the fall of 
matter upon the photosphere, by the ascent of matter 
from beneath it, or by surface-currents. The last was the 
t of Zoliner, and has been mherited from him by M. 

z, but may be dismissed without hesitation as con- 
trachctory of known facts. M. Faye’s hypothesis of ver- 
tical currents bringing up with them a smaller hnear 
velocity is more plausible, but needs peremptory treat- 
ment to fit it to the required shape. It 1s remarkable 
that M, Belopolsky has Jately deduced theoretically, on 
gome not improbable assumptions, Sporer’s empirical 
formula of the dimmmshbing rate of the sun’s rotation north 
and south from his equator (see NATURE, vol. xxxiv. p 54). 
The coincidence is striking; but it must not mislead us. 
It §s net enough that a cause be true ; it must also be 

1s there any likelihood of its bemg such in 
this case? We a end that the effects, even sup- 
posing them realised to the full, would be microscopic 
compared with those actually observed. If we take the 
mean density of the sun at dowble its superficial density 
(an outside admission), the maximum of gravity will occur 
below the surface, at 2 depth of one-sixth of the radius, and 
there the ‘Atoretical rotation-period comes out, by a rough 
calculation, about twenty-two days. But this period is 
not in reatity complied with. The tremendous 
power of ion intervenes. It occurs on paper only, 
and belongs even there but to a single stratum. 
SSderable. ) i i 









share in the augmented velocity brought by the 
forming them from regions of wider Nees : 
this theoretical necessity is confirmed by the charactetiste ' 
plunge forward attending the sudden develo if these 
objects. If we assume further that the height of fall, con- 
sequently the added linear velocity, nishes 
gressively with distance from the equator, the 
of apot-transport in longitude are satisfactorily accordnted 
for. Just such a graduated elevation of the sources of 
spot-supply forms an integral part of Mr, 
meteoric-ring theory” of sunspots, communicated to the 
Royal Society in May last (NATURE, vol. xxxiv, p, Js. 
The Ime thus struck out, however it may be moda by 
future experience, seems to lead, more naturally and easily 
than any other yet tried, to the solution of the problem 
of the sun’s apparent rotation. A. M. CLERKE 





THE NEW OPTICAL GLASS 


VERYTHING that falls from the pen of Prof. Abbé 

~ of Jena relating to optical matters commands respect. 
His announcement therefore of the discovery of new 
kinds of glass specially adapted for the manufacture of 
lenses has been received with pecular interest; and 
although details of information on various points are still 
wanting, enough has been published respecting the new 
optical glass to be worthy of more than passing notice. 

All who have had anything to do with optical instra- 
ment-making know only too well the existence of the 
defect termed “irrationality of dispersion.” When Hall 
and Dollond had independently shown that the chromatic 
disperston of a crown glass lens might be corrected 
combining it with a second Jens of fimt glass, a new 
impetus was given to optical research. The so-called 
“ achromatic” lens in the hands of successive generations 
of opticians constituted the basis both of the modern 
microscope and of the modern telescope. But as greater 
and greater perfection in the construction of the “ achro- 
matic” lens was attained, it became apparent aie abr 
achromaticity was very far from being realised; for 
though two lenses might be found which should perfectly 
bring together two widely cae oe such, for ex- 
ample, as the red of the line C of the spectrum and the 
blue of line G of the spectrum, it by no means followed 
that this pair of lenses would bring together to the same 
focus all other rays. On the contrary, owing to the 
“irrationality” of dispersion a “ secondary spectrum ” 
would always remain uncorrected. 

The relation between the chemical constitution of a 
medium and its action on waves of dak of different 
periods is one of those matters about which we are still 
profoundly ignorant. We know that a prism of glass, 
does not spread out the waves in proportion to their 
wave-length, or to the sreqoen of, their periods. - A 
simple case of irrationality is afforded m the fact that 
green ray which when viewed th h one prism may Ue 
exactly half-way between C and G in the spectrum 9 
not he exactly half-way when viewed through 
a different kind of glass. All that a combing 
lenses can do is to achromatise for two rays ¢ 
: it may very 


bouring rays, but strictly speaking it a 
for two. For ordinary cal purposes wi t 
achromatise for the red rik Pl poco 


end regions of the visible spectrum, For 
¢ achromatise for green and ( 
Ws the end vaglots ot a 
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ultra-violet) rays, reconciling 
y active spectrum. 
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a diminishing th dary colourmg 
bot ary thr pang im Seviy) between two Prseparable from the irrationality of the ordinary silicate 


lenses He also suggested combinations of two 

ot 0M annes He found that in the « of 

¢ acid the green rays lay much nearer the 

un, the of most metallic solutrons , and 
to use the 


chlorides of antimony and of 
in various proportions along with hydrochloric 
oy with sal-armoniac, in order 


to obtain a fluid 
* which, while ae a different absolute dispersion from 
crown glass, shou 


tr 
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have its relative dispersion or relative 
distribution of the rays of different colours proportionately 
identical throughout the spectrum. Blaur’s object glasses 
for telescopes, though regarded at the time as of singular 
merit, never came into use The only recent serious 
attempt to revive a triple lens for approximating to a cor 
recuon of the secondary spectrum by achromatising for 
three rays has been that of Prof C S Hastings, of Yale, 
who haf used three kinds of glass 

What Blair proposed to effect with his liquid combina- 
tions Prof Abbé claims to have now achieved by his dis 
covery of-new kinds of optical glass To Abbé we owe 
the remark that, in addition to the secondary chromatic 
aberration of our so called achromatic lenses, there exists 
a second defect, termed by him the chromatic difference 
of the spherical aberrations This term he uses to denote 
the fact that with the crown and fiint glasses used by 
opticians, though the curves of the lenses be calculated 
to correct the spherical aberration, taking sm each case 
the mean refractive power, there will be a shght 
residual spherical aberration for all rays not of mean 
refracive index, the lens being | sap acenpe) under cor- 
rected for red rays and spherically over-corrected for 


blue 
Having reahsed so far bag, as 1880 that these defects 
were inherent in the use of poss as opticians had at 
their disposal, Abbé determined to make a resolute 
attempt to discover new kinds of glass which should be 
free from these vices The research involved no !e.s a 
field of work than the examination of the optical pro- 
perties of all known chemical substances which undergo 
us fusion and solidify in non crystalline transparent 
masses, together with a detailed comparison of their 
physical and chemucal properties The work was begun 
so far back as January of the year 1881 by Prof Abbé 
and his coadjutor, Dr Schott, then of Witten in West- 
phala, now of Jena Dr Schott undertook the chemical 
portion and the melting esses, Prof Abbé and his 
assistant, Dr Riedel, conducted the optical examinations 
of the products At first only smal] quantities, from 20 
to 60 grammes in weight, were melted at once , all kinds 
of chemical elements being tried with the view of ascer 
tamung their influence on the refractive and dispersive 
‘powers. Not only were glasses of ordinary kinds having 
adicic acid for their chief constituent tried, but also glasses, 
‘resembling Faraday's famous “ heavy-glass,” le from 
beric acid and also phosphoric acid So, by the end of 
4881, a series of fundamental facts in chemical optics 
were gathered together for future use The next point 
was to ge foese chemical researches as the basis for the 
on er real oe possessing the 








aps ato exchusively in working 
these was the production of pairs of ands of fmt and 
such that the dis in the various re- 
pli ooland gg —— as nearly 
was to 
degree of achrosnaticity than hitherte 


flint and crown glasses The second problem was the 
of a greater multipheity in 

optical glass in respect of the two chief optical constanté, 
the index of refraction and the mean dispersion Though 
this has not generally = ee 28 @n important 
need in optics, it was conéidered by Prof Abbé and Dy, 
Schott as of quite equal smportance to the first For the 
silica glasses hitherto used constitute, according to their 
composition, a simple series, from the lightest crown to 
the densest flint, in which, with an increase in refrachve 
index, there ts practically always an increase in the mean 
dispersion But there 1s no doubt that for many pur 

ses of practical optical instrument making, particularly 
in the designing of optical combinations for special par- 
poses, 1t would be a great benefit for the optician to have 
at his command other kinds of glass in which the refrac- 
tion and eepess are not related in the way in which 
they are in the sulica glasses , for 3% ving 
great refraction and small dispersion Hence the multr- 
plication in the available kinds of optical glass opens 
out new possibilitres of great practical moment Pending 
the publication of these very valuable scientific investiga- 
tions, only a very brief account can be given of the actual 
results ¢ first problem has been satisfactorily solved, 
with the result that achromatic lenses of a much more 
perfect kind than has ever been attainable are now in the 
sane ipei gare naiceaiane ear reaNer oie petro Soca 
ried out, a whole series of new glasses of graduated proper- 
ties having been introduced into the optical trade. 

Down to the autumn of 1883 the matter was one of syste- 
matic scientific research , but at that date, en 
the substantial fruit borne by the investigations, a 
step was taken In ig pa with the brothers Dr. 
Carl Zeiss and Dr Rod 9s, of Jena, whose names are 
household words to every microscopist, a commercial 
enterprise was set on foot for establishing a new glase- 
foundry This establishment, which, under the style of 
Schott and Company, has been at work since the autumn 
of 1884, uces glass of all kinds, old and new, on a 
large The first application of the new glass to the 
microscope comes naturally from the famous firm of 
Zeiss. To his new microscope lenses Prof. Abbé gaves 
the distinctive name of apfockromatic obyecttwes. Fie 
claims for them great superiority in the finer qualities of 
definition, the new dry a c lens giving an maage 
equal to that of an ordinary achromatic water-immergon 
objective. He also clams that the more perfect 
tions permit equal magnification to be obtained by asing 

focus objective with an eye-piece of 

than hitherto has been usual, 
difficulties of 


ce. 


step has besh It ought also to be recorded to 
credit of all concerned hatin attempt ts beeng a 
secure to one firm @ monopoly of the new 
that the new optical giase 1s offered to 
without any restnctwa or patent to 
further or lens 





N honourable @ 
38 it that the researches of the “ Glass-techair 
tory” thoukd have been sippo 
Prosman & reauit 
uttered on that sach emdewments, 
be wasted on useless and 


$24 


THE GERMAN NAVAL ORSERVATORY? 


[ T will be remembered by our readers that in the spring 

of the present year a review of the sixth yearly Re- 
port of the German Naval Observatory at Hamburg was 
given (NATURE, vol. xxxiii. p. 411), in which the objects 
and the aang system of eg in the several depart- 
as as some special pa on subjects con- 
with the Observatory, were hoticed. 

In this, the seventh yearly Report, there is the same 
evidence of the progress of useful work in all departments 
described in the first of the four papers which it cantains, 
but not requiring special remark. In Paper No. 2, how- 
ever, there is a detailed account of the building in which 
this work is carned on, and a general description of the 
instruments employed, which can hardly fail to be of 
interest even to those who may have personally visited 
thse travel = hing the docks 

traveller approaching the docks of Hamb 
the Elbe, will see a square sandstone buildi ie ihe 
Renaissance style situated on an eminence which rises 
abruptly 100 feet above the river, between Altona and 
Hamburg. This is the Naval Observatory, in an excel- 
lent position for observations, and commanding an exten- 
sive view of surrounding objects for many miles, close to 
the shipping for the w of which it was chiefly esta- 

. » an ve ee i invitin a Sesares ders to come 
an of the advantages held out to them. The main 
pulling which mn plan forms a hollow square, and con- 
sists of a basement, ground floor, and two stories above, 
with ample internal galleries and staircases for commu- 
nicahon with the various rooms—was commenced in 1879 
and completed in October 1881, a Naval Exhibition in 
the lower rooms ha been opened in the previous 
month by the Emperor of Germany tn person. 

Over the principal entrance, which faces towards the 
south-west, are three busts of well-known scientific 
worthies, that of Dove being in the middle, with Maury 
and Riimker right and left. The square inside the build- 
ing is roofed with glass, giving protection to the galleries 
and the Combe apparatus which occupies the floor, whilst 
it proves but a small obstruction to the hght. 

A view from the north-west side of the building will be 
found on Plate 1, and on Plate 2 a plan showing the 


eral disposition of the adjoining structures, 
e preceded by 


some historical ces to the site now 
occupied by the Observatory—where fortifications for- 
merly existed—in pp. 5-12 will be found a description of 
the uses to which the various rooms are devoted, with 
references to the twenty-nine excellent plates, showing 
their size, and the mounting of the various instruments 
in them, both in elevation and plan. At each angle of 
the building there 1s a low square tower. On the western 
of these the anemometers and wind-vane are mounted, 
with electrical communications to the registering appar- 
atus. Inthe south tower is the apparatus for proving 
sextants, for which the known angles between well-defined 
distant objects are used, it being a rare occurrence for the 
latter to be obscured by A transit instrument occu- 
pies the eastern tower, and an alt-azimuth instrument the 


From pp. 12-26 detailed accounts are given of the 
ipal normal and self-registering imstruments, the 

, the compass observatory, and the museum 

with its contents. Amongst the special a tus a regis- 
tering rain-gauge is described at p. 27, with an illustra- 
tion ; this, with the sliding-we1 Cbascaran described on 


was designed by Dr, A. 
Oia ea coats cavities the garden is chiefly devoted 
¢0 experimental determinations of the i 
efficients for various kinds of iron, and instruction to 
students in magrictism. 
sg Arte Se Brevis Sere AES 
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Report, may possibly be 
already been expressed (NATURE, vol. xxxiil, 
tothe value of the of duced " Srongberd 
machinery for simulatin and pitching nition 
of a ship at sea. This doubt hen been ine ‘ 
expetenee eae some additions have been made 


of shaking are clearly shown in the rates of the ; 
meters tried. 

As the Combe apparatus can be rapidly revolved } 
means of a gas engine, its uses have been extended to the | 
trial of anemometers and the measurement of wind- , 

ressure, the arrangements for which may be seen on 

late 18, and a description of the same on pp 12-15. 
It is reported that the results obtained are sat 
with the exception of minor effects on the anemometers 
caused by draughts passing through the arched openings 
to the adouing corridor, but this is in a fair way to be 
accurately accounted for, 

In Paper No. 3, the course of instruction weed by 
students at the Observatory on the mathematical treat- 
ment of the deviation of the compass, with examples, is 
shown in detail. <A certain knowledge of mathematics 
and mechanics 1s required of the students preliminary to 
this instruction, but they have the assistance of Dr. Neu- 
mayer’s deviation model (NATURE, vol. xxxii. p. 587) for 
experimental! illustration. 

he formule used are, with one exception, those of the 
Admiralty Manual for Deviations of the Compass, pub- 
lished in London 1n 1869, 

The exception will be found on pp. 29 and 30, where it 
may be seen that a new term is introduced into each of 
the equations representing the fore-and-aft and transverse 
magnetic forces of an iron ship, The object is to give a 
mathematical expression for the temporary changes which 
are produced in an iron ship’s magnetism when her course 
lies in a given direction for a few days, or even 
under certain conditions—the change only becoming 
apparent on alteration of the course. The amount of 
change experienced depends upon the quality of the ship’s 
iron, the position of the compass, the of time 
is kept on the given course, the degree of shaking she is 
subjected to during that tume, and 1s proportional to the 
earth’s magnetic force at her mean geographical position. 
The question 1s more fully discussed in the Archiv der 
Deutschen Seewarte for 1879, No. 4, where some values of 
the changes denoted by the constants V and ¥’’ for certain 
ships are tabulated, but these values are dependent on 80 
many contingencies, that nothing but carefully-conducted 
observations systematically made for each ship can give 
exact results. It may be remarked, however, that 
results of the kind just described properly analysed, much 
useful information might be deduced’ and furni 
iron vessels proceeding on a voyage, as to the 
changes in their magnctism under various condi 

The general rule at present is to depend enti 
observations of the deviations of the compass and 
registration for future guidance when 
not be obtained. There is much to be said 
this rule, but there is also much to be hoped 
more scientific treatment, It m 
similar results are often 
of construction, the analysis of observations from 
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vious ly Reports Dr, Neumayer has 
tnfomcon eapecune the internal work- 
aims, bservatory he so ably 
te OA only from the perusal of this seventh Report 
idea of the pains which Germany has taken on 
of her sea-going population, in building and 
ipping at consid expense the noble Naval 
Chaney at Hamburg, can be obtained. It should 
fete remembered that there are several minor affiliated 

stitutions in Germany of hke intent. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS 
A’ 


the recent meeting of the Institution of Mechanical 
Engineers, held in Leeds under the presidency of 

Mr, Jeremiah Head, a paper was read “On Tnple-Ex- 
aaa Marine Engines,” by the late Mr Robert 
yllie of Hartlepool. During the last few years the 
high-pressure Ripe erpeeen engine has proved the 
successful rival of the double-expansion compound, and 
the object of the paper was to bring forward the results 
of recent experience with this new type of engine, and to 
consider briefly the various points which have a direct 
bearing on its efficiency, as well as the most suitable 
design for marine purposes. The general conditions of 
efficiency were stated to depend on the approximate 
equality in the range of temperature in each cylinder, 
mn the imitial stress on each crank, and m the indicated 
horse-power of each engine. As complementary to these 
are steam-jacketed cylinders and other matters which 
are first treated of. As regards steam-jackets, when in 
triple-expansion engines attention 1s paid to the equal 
division of the total range of temperature amongst the 
cylinders in which the successive of expansion 
take place, the benefits arising from the use of steam- 
jackets are naturally not so great as m single-cylinder 
—— with a high rate of expansion ; but however care- 
the triple engine may be designed, the jacketing of 

at least the intermediate and low-pressure cylinders is 
essential to maxiinum efficiency. The ratio of the 
cylinder cepecees depends on the pressure of the steam 
and type of engine, the high-pressure cylinder being larger 
in A yo aden where large range of power and economy of 
fuel is not so inportant, as in war-ships as compared with 
Gargo steamers, To obtain even approximate equality in 
powers, temperatures, and stresses requires the greatest 
care in designing the stegm-passages throughout the 
etigine, so that the velocities of the steam at the various 
points and the dégrees of cut-off by the valves may be 
arefully proportioned. Too much care cannot be taken 
in the of the steam-ports and exhaust-passages of 


the low cylinder. The ports should be as small 
as to reduce the clearance to a minimum, and 
‘thé speed. of the entering steam should not be so high as 


tO Carine excessive frictional resistance, nor that of the 
[eonsequanily fe pe augment ark backpressure, and 
apevolutions and indicated are sali allo 


vary to any extent. or ind 
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diate and low-pressure cylinders, too high a of 


the entering steam will produce excessive ff} Je 
sistance, causing a drop in the expansion-cv well 
as undul high receiver-pressure, thus di the 
equality of temperatures and of initial 


diversity of  gei has existed as to the order of 
for the three cranks. The author considered 

the best sequence to be the high-pressure leading, low- 
pressure following, and intermediate last. As regards 
the number of cranks, the best design 1s to have two 
cylinders on each crank for a two-crank engine on the 
triple-expansion system, as it is then possible to an 
approximately equal initial stress on each c the 
arrangement necesmtating one of the three stages of ex- 
pansion taking place in two cylinders instead of in one. 
A marine engine should be so designed that any working 
part can be easily examined or removed, the arrangement 
of cylinders on three cranks fulfilling the required con- 
ditions more nearly than any other design. The require- 
ments of a good valve-gear are, that it shall give at both 
ends of the cylinder an equal distribution of steam at all 
grades of expansion, with a minimum of wor parts 
and no undue strains. The four principal methods : 
by the single by the dou eccentric, 
taking the motion from the connecting-rod, and by a coin- 
pound motion derived from both the piston-rod and the 
connecting-rod; all have their advantages and defects 
and vary considerably in complexity and muitiplicity 6 
parts. A comparison of practical results with compound- 
and triple-expansion engines is in favour of the latter, as 
regards dead-weight carried, speed, indicated horse-power 
and coal-consumption, the latter being so lowas 1°41 Ibs, pe 
h.p. per hour, proving thi of engine to be most‘ eff 
cient. The paper concluded with a reference to artificia 
draught for boilers, in the s arrangement describe: 
the aur being heated both inside and outside the uptake 
balanced fire doors being applied, which on being openec 
shut off automatically the hot air supplied by the fa 
both above and below the fire-bars. . 

An important discussign followed the reading of thi 

r. Wm. Parker, of Lloyd’s, looked upon the 

triplée-expansion engine as the engine of the future. Profs 
Kennedy and Smit drew attention to the high initia 
pressures employed in the triple engine, 150 Ibs. pe 
square inch as compared with 75 lbs, per ajoare inch & 
the compound en being the cause of their 
efficency ; and other speakers having drawn attention t 
egies sph p Sarco alg 
paper was put off to the spring meeting natitute. 

Ktecwarte the ‘President by request, thy 
Leeds Engineering School of the Yorkshire College 
and spoke in hopeful terms of the useful work it 
oub before it. 





NOTES & 
WE regret to have to announce the death last week of 2) 
Guthrie, Profeseor of Physics at the Normal School of Scienmm 
Ws vwnderstand that the Jardin des Plantes has scquires 
for its botanical gollections the herbarium of Lankarck, “9 
Pil alg tebe “I skea aciaseveie gamete also nfl 
France. Ba recently it was the propexty D 
Roeper, Professor uf Botany in the University of Rostock. . Hi 
incorporated it with hia ‘own end the whole's 
purcheséd’ at his degth by the BPuiversity for 21;900. wali 
however bews *. 


as we understand the Freaich Gowernunentt, -. * 
Tax froht and sides of her 

plete. Bat it will be tia yeuts of 

and the fittings can dé findihed, ” 
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whh a glass roof, and will thus be available for the reception of 
Jange objects. In the new front the mammals will occupy the 
ground-floor and the birds the gallery above. 


Tur French National Museum has received a valuable col- 
lection of mammais obtaited during M. de Brazza's recent expe- 
dition in the Congo district. In it are examples of two sew 
and well-marked spevies of monkeys of the genus Calabus, and 
specimens of a very fine new Cerropithecns, allied to C. diana, 
which M, Milne-Edwards has named C. drassz. There are also 
examples of severa] other mammals of considerable interest, 
Looking at these discoveries and others recently made in Somali- 
land, it »% evident that the mammal-fauna of Africa is by no 
moans yet exhausted, 


THE experiment has been tried at the Finsbury Technical 
College of giving free Saturday evening popular lectures and of 
afterwards allowing the visitors to see over the laboratories and 
workshops. The lectures were given by the Professors of the 
College on the followmg dates :—October 2, Prof. S. P. 
Thompson, D.Sc., on ‘‘ Waves of Light ”; October 9, Prof. J. 
Perry, F.R.S., on ‘Spinning Tops” ; October 16, Prof. R. 
Meldola, F.R.S., on * Coal, and what we get out of it.” The 
concluding lecture was grven on Saturday last, October 23, by 
Prof. Thompeon, on ‘‘ Magnets and Electro-magnets,” the Lord 
Mayor taking the chair for the occasion. The numbers of visitors 
filling the lecture theatres on these occasions show that the 
reovement has been appreciated by the public. 


Prov. Faxpgexick McCoy, of the University of Melbourne, 
bas been appointed a Companion of the Order of St. Michael 
and St. George. ” 


‘Wr are giad to hear that the completed volume of the ‘‘Zoo- 
logical Record ” may be expected before the end of the year ; 
the reports on mammals, birds, and reptiles were wsued to 
subscribers six weeks ago, and those on insects are now ready. 


Two new botanical journals have recently made their appear- 
ance in Italy, named—according to the fashion of Linaaa, 
Greville, and Hedungis—after the twa, distinguished botanists 
De Notaris and Malpighi. Three q ly numbers have now 
been published of Nosarista, a journal devoted to the interests of 
phycology, msuing from Venice, and edited by Sigg. De Toni 
and Levi. A very useful feature in this publication is the list, in 
each number, of the phycological literature, and the descriptions 
of al new species published during the quarter. MMa/pighia, of 
which the first monthly number is ssstied, edited by Sigg. Borzi, 
Penzig, and Pirotta, and published at \sestina, is of a more 
general character. Besides reviews, short notices, aad 2 biblio- 
graphy, it contains articles “On the Atomic Weights of Living 
Things,” by L. Errera ; ‘‘ On the Structure of the Nectanes of 
Erythronisum dens canis,” by S Galloni ; ‘* On Soredial Spondia 
of Amphiloma murorum,” by A. Borzi; and ‘‘ Researches on a 
Species of Aspergillus,” by F. Morini. 


A CURIOUS custom of the natives of Java m the neighbour. 
hood of the Bromo volcano is recorded in the Sfrasts 7imes of 
Stugapore. It is said that whenever an eruption takes place, 
the natives, as soon as the fire (the molten lava no doubt is 
meant} down the mountain, kindle at it the wood they 
use as fuel for cooking. They keep in the fire thus made for 
years, and whenever it goes out through neglect, or for any other 
reason, they never kindle it anew from matches, but they get a 
ight from their nearest neighbours, whose fire was originally 
obtained from the volcano. The fires in nse up to the late out- 
burst in the native cocking-places were all obtained from the 
Bromo eruption of 1832. 

Tae teens for lan year (No. 16) of the Journal of the Straits 
Hiranch of the Royill Asiatic Society does not contain mach of 
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specially scientific interest, there are intervating papeek 
on various subjects connected the Maly Peniosain. 
Perham translates 9 very old and popular Dyak myth, 
— Inspector of — at Kinta in Petak, writes 
and miners th ome Of the cystoms described 
curious F The Malay miner, the aqgernay has 
about tin and its properties, He Helleves that it is, 
protection and comman¢@ of certain spirits whom he considess 
Necessary to propitiate. He thinks the tin itectf is 
has many of the properties of living matter, that of 4% 
volition it can move from place to place, that it can refiduce 
itself, and that it has special likes and dislikes towards certain 
persons and things, Hence he thinks it advisable to treat tin- 
ore with a certain amount of respect, to consult its conveniente, 
and to conduct the business of mining in such a way that the 
tin-ore may, as it were, be obtained without its own knowledge. 
There 1s also an interesting vocabulary of language pf the 
Sulu archipelago, which 1s said to be a variety of the Hisags of 
the Philippines. 


On Saturday M. Miclucho Matlay opened at St. Peters 
his small exhibstion of ethnological objects from New G 
and the Malay Archipelago in one of the halls of the Academy 
of Sciences, and delivered a lecture on Rubsian colomsstiga in 
New Guimea to the assembled visitors. 7 


Tu International Congress of Hydrdélogy and Climatology 
met at Biarntz in the first week of October under the presidency 
of M, Durand Fardel. The number of bers reached from 
800 to goo. ; 3 . 


Tue National Fish Culture Associatiorf are constracting a- 
new hatchery, and making other improvements at their esta- 
biishment at Delaford Park, towards the expense of which thef 
have received 200 guineas from the Fishmongeérs’ Company. : 
Donations have also been received from the Duke of Bedford, the 
Marquess of Exeter, Sur Albert K. Rollt, Mr. Mann, and others, 
towards the same object. 


We have received the réport of the West Kent Natural 
History, Microscopical, and Photographic Society for gbe past 
year. The Presidentsal Address by the Rev. Andrew Johnson, 
dealt mamly with the progress made in one branch of mypo- 
Jogical science, the Agursceni, durmg the last twenty year, 
starting from the publication of Berkefey's ‘‘Outhmes of Beitish 
Fangology,” local Societies such as this are, we think, Best 
judged by the local work they do, not by the lecturers they may 
succeed in getting to address them. Good- actentific 
men of emmence who wil consent to addre Societies can 
be obtained without very great difficulty if approached ir the 
proper way, but to have good local papers a Society must have 
local members capable of steady scientific work. In this 
respect the West Kent Society"ls not wanting, for the principal 
paper in this report is one by Mr. Spurrell, entitled ** A, 
of the History of Rivers and Denudation of West Kent,” 
is an exhaustive account of the geology of the 
which may be presamed to be specially within the scope 
Society’s work. It occupies about fifty pages, and has 4 
siderable number of plates aad Musteations. 


From the Report for 1885 of the Australian Museum, Sydney, 
we learn that the Museum is apen to the public from to uat® 3 
o'clock (or In summer till 6 o'clock) on week-days, on 
from 2 o'clock to 5. ‘The lacgest attendance on any one Ghy Wie 
1686. The attendance was rag. ‘The 
daily number of visitors throughout the your was 364 08 
days and 844 on Sundeys, The rotal for the your wan 186,602. 
The collections ave still being increseed, by snenns-of paplentl 
exchanges, wid dometians; ales wy oloning satpro 
expeditions, A Tint of these wdditbonny suber: ; 
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lie given in appendines, Among these may be specially men 
tout presentations in exchange from the Royal Museum at 
Fierenge , sbput 2000 Indian fishes from Dr Day , three whales, 
|seaght on the coast of New South Wales , and sundry specimens 
\ a ethnoligy from the South Sea Islands, cast#Pof natives of 
Micvonesia, and Polynens, fm Dr Frosch, &c A compass 
and collecting jar belonging to Capt Cpok, purchased by the 
Agent General and presented by the Colomial Secretary, are not 
without jeterest Great alterations and improvements are still 
Sin peogtiwa, by the erection of additional glass cases It 18 con 
templated shortly to re fit the old wing of the Museum with cases 
eurtable for the mmeralogical collections, which will then be 
\ cxclustyaly placed there Rooms have been fitted up for the 
oeteclogical collections, which are now being «emoved thither 
' from other parts of the building The want of sufficient space 


m th t building for the constantly increasing number of 
exhibug's felt a$ a serious drawback to the usefulness of 
the Institu The trustees are preparing a proposal for con 


sideration by the Government, which, if adopted, will provide a 
usefil and permanent extension now urgently required at a 
comparatively small cost Catalogues, not only of the various 
collections in the Museuna, but also of all branches of Australian 

* zoology, are stil] in course of preparation The following new 
publications have been issued during the past year —* Cata 

logue of Hydgoid Zoophytes , ‘* Catalogue of Echinodermata, 
Part J im: , ‘ Catalogue of Mimerals.’ Catalogues of 
Sponges and Medusse are in the.printer s hands , and it » hoped 
that, by the hberalfty wf the Government the continuation of 
‘* Scott s Lepidoptera, ’ will soon be commenced 


A TELEGRAM from Srimagar, Cashmere, states that a 
sqvere ard prolonged eatthquake was felt there early on the 
morning of the 26th inst The damage caused 1s not yet 
known Sharp shocks of earthquake were felt early on the 
morning of the 22rd at Charleston, Savannah, Augusta, 
Columbia, Orangeburg, Wilmington, North Carolina, and 
several other places ‘The first shock of earthquake was felt at 
§ o'clock i the morning, and sole sharp shocks followed at 
3 o'clock in the afternoon + Nodamage is reported to have been 
dene A shock was felt at Louisville in the afternoon ‘The 
shoaks of earthquake felt in the evening were more severe than 
any that have been experienced since the great earthquake of 
August 33 lhe shock was severely felt at Summerville, where 
some persons were thrown down and slightly injured Several 
gtysers have appeared=in the neighbourhood of that town ; * 

A CORRESPQMDENT of the 7imes (October 21) who appears 
to bave made asp@gal study of Burmah, referrig to the ethnology 
of thht country, says that tradition points to three main streams 
ef colonisation into Burmah. The northern sea board, now 
known as Aracan, 1s said to ha ved its earltest population 
and polity from the Buddhist kinggoms of Bengal [he southern 
sea board, or Pegu, with Rangoon as its modern capital, 1s sup 
posed to owe its civiltsation to settlers who crossed the sea from 

& coast «The ancient kings of the wmer country, 
tog tall bas se foea trp Suge an Indian affinity 
as 8 act, they agd thezr people poured across the 
mounteliy and down the nver villleya from the confines of China 
and Mongolia, These throe prehistoric divisions have left their 
jmerk on the political geography of Barmah at the present day 
Mach of them has in tum tpon and crushed its neigh 
‘hours, while the whole has been from time to time submerged 
by fresh avalanches of wild races from the north and east. 


Maxt March the railway from Oran to Tons od Algvers and 
Ganstentine, will be completed, and will he between Soo and 
00 miles long 


tectived ftom Mesess, Govlden and Trottier a sriall 
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lamps, and other appliances for electric ght. The pamphlet 1¢ also 
@ price list, and though with the latter feature we have nothing 
do, we may remark on a curious and-ecientific mnovation in statmg 
the price of dynamos in a mathematical relation to their output, 
being, in fact, stated as 84 10s per 100b watts plus a constant 
of 25/ Trotters dioptric shades, which are another specialty 
of this house, are an example of a great improvement effected mm 
a common manufacture by the application of good geometrical 
and optical principles, and we have pleasure in noticing them 
on this account 


THE additions to the Zoological Society's Gardens durmg 
the past week mclude a Macaque Monkey (Macacus cyno- 
molgus §) from India, presented by Mrs H Reader, two 
Green Monkeys (Cercopathecus calistrichus 6 2) from West 
Africa, presented respectively by Mr J W Bacon and Mr G 
D W Ingham, a Canadian Beaver (Castor canadensis 9 ) from 
Canada, presented by the Earl of Carnarvon , a Crested Poreu 
pine (/ystrix crestata 9) from Ceylon, presented by Mrs. E 
Dunn, a Grey Seal (Haliharus grypus Q) from the North 
Auantic, presented by Mr H Overton, a Qual (Coturnix 
communss), an Asiatic Quail (Perdtcula anatica) from India, 
presented by Dr A Gunther, F 75 , a Pig tailed Monkey 
(Macacus nencestrinus 4) from Java, x Mute Swans (Cygnus 
olor) a Cormormt (Pkalacrocorax carbv), Briush, depoated , a 
Scarlet Ibis (Zudocemus ruber), a Common Boa (Boa constrictor) 
from South America, received in exchange , a Vulpine Phalanger 
(Phalangista vulpine), born in the Gardens 








OUR S TRONOMICAL COLUMN 


Tue DIstRiBUTION OF THE S1ARS 1N SCHONFELD'S 
‘* DURCHMUSTERUNG ~The extension of Argelanders survey 
of the heavens from the North Pole to 2° of south deelmation 
undertaken by his successor, Schonfeld, has recently been 
published, and contains the plages of stars down to 10, 
situated between 2° and 23° of south declination Prof ‘ 
in a prper entitled ‘* Ueber die Vertheilung der Sterne auf der 
Sudlichen Halbkugel nach Sch@afeld s ‘ Durchmusterung,’’ pub- 
lished in the Proceedings of the Mathematico Physical Section of 
the Bavarian Academy gf Sciences, has discussed the q 
of the distribution of stars, He divides the stars into 
classes. Class I con those of mag a ce 
of mag 66 70, and so on d: to Class VIII , which 
stars of mag 9 6-10°0 Prof then gives the number 
of kines 1 cach clais aitenged mn zones embracing 1° in declinas 
tron, and grouped by intervals of gom. im R.A = [he totals for 
each class are Class I 1265, Class IT 1276, Class [11 1898 
Class IV 3516, Class V i, Class VI 18,633, Class VIL 

50 een cl ee es alae cual ae 

count q te ths 79 0 ape 
clasified as or variables, there results the grand total 
133,650, with the summation of the aumbers 
— y Prof Schonfald Cc the results contained is 
this paper with those in a amie 
lander’s ‘‘ Durchmusterung,” Frof 
ne work can be co 
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Mt Gremwich on Octeber 41 ‘ 
Sun rises, Gh, 54m. ; souths, 11h. 43m. 44°18, ; sets, 16h, 34m. ; 
pore on meridian, 14° 11' S.: Sidereal Time at Sunset, 
r I 
Moon (at Quarter on November 3) rises, rzh. gm. ; souths, 
15h. 35m. ; sets, soh. om. ; decl. on meridian, 18° 56’ S. 
Planet Rises Souths Sets Decl. on meridian 
hm, Lm hm, e 
Mercury ... 856 ... 13 0 «. I7 @ « 91.429. 
Venus... ... 6 3 . IF 3% 1625 ... 101758. 
Mars ... 10 44... 1432 .. ¥a0 ... 24 §S, 
we oe § 14 ww FORE Ww. 96 8 OW 67S 
m.. «. 057%... 459 .. 13 2 . 22 :18N, 
* Indicates chat the rising is that of the preceding evening 
Occultations of Stars by the Moon (visible at Greenwich) 
<sarenponding 
Now. Star Mag. $Disap. Reap. ‘tan ta hah 
inverted image 
qsisia Maglite: 6 9--Gacay se eee spmeaeha6e <= 
3... BAC. 7263.6 .. 15 a 16 32. 2 aap 
Nov h 
3, 23 Saturn stationary. 
Variable Stars 
Star R.A Decl. 
h. a a a h. a. 
U Cepheid .. ... 0 52°2..81 I6N. .. Nov. 3, 4 10m 
ATewi «gu. 3544 « IZ TON, ... 59 2, 20 15 me 
” 9 7 ™ 
§ Orionis.., 5 334.. 4478. ws Mf 
U Monocerotis 7254 ..932S.. 4 6, M 
SGeminorum . 7 362 23 43N. wan ae M 
VU Ophiachi... ... 17 10°7... 1 20N. » 3 251 
and at intermals of 20 8 
U Sagittari: . 18 25°32 ..19 12S. .. Nov. 1, 0 Om 
L 8 N ie nae 
8 Lyre.. . «. 18 45°9 .. 33 14 rk Se OK) 
9 Aquils 19 467... 0 43N . Oct. 31, 0 Om 
S Cephei ». 21 366 0 «6978 «7N. Nov. 4 M 
& Cephei «+ 23 24°99 §7 50N.... » 3, 5 Om 
# sagnifies manmum , * nunimum. 
Meteor Showers 
The TJawrids, radiant R.A. 60°, Decl. 18° N., continue 
through the t week. Slow bright meteors from a radiant 
pear 8 Arietss, R.A. 45°, Decl. 22° N.; and meteors from « 
radiant in Cygnus, R.A 348°, Decl. 52°N, are also seen at this 
sesson «=F 1 dates: November 1 and 5 
Stars with Remarkable Spectra 
Star R.A. 18860 Deel. 1886'0 Type of 
a. & : spec 
DM. + 65° 369 339 3+. 6§ 102N. . IIL 
$4 I tee eee 35 27 19 §35S. .. III. 
41 Schyellerup... ... 4 3924 . 67579N... IV. 
@€ Ononis .. .. 446 4. 146 36N,.. IE. 
D.M. + 6° 810 45539 . 6agON,... IIL. 
§2 Schyjellerup .. 4 59 53 1 18N... IV. 





GEOGRAPHICAL NOTES 


Tua October number of Fetermann’s Mitialungen begins 
with an article, with numerous maps, on the canal between the 
German Ocean and the Baltic, by Herr Beseke. It describes 
in detail the numerous early projecte—sixtcen in all—for the 
¢onstraction of « canal across the isthmus, and then the nn 
and of the project of a canal called gor excellence 
Teperial Capa last section of the paper deals with the 

the canal on navigation, and its military and 
commercial advantages. 


habitations, The nal native flora hea to be sought 
From caltivation sad fl ats te fond aly al ies 
fon is destroyed by that of rope as effectually hyd 


fodder, industrial B apie such as the hop, &e,, 
bles, and finally weeds. The last class owes its to 

ordinary cultivated plants ran wild, and to seeds 
Here Wichmann 


have found their way to Chili in seed, 

concludes with a short sketch of the Galla States to the south 

of Abyssinia, with an elaborate map showing the routes of 

- and Chiarini in Southern Abyssinia between 1876 and 
I. 


To the Solletne of the Italian Geographical Society for 
September, Count L. dal Verme sends an account of an excursion 
to the new crater, which made its appearance during the recent 
eruption of Mount Etna, and which has been named Monte 
Gemmellaro, in honour of the Sicragushed geologist of Cata- 
nia. It lies 300 metres below Monte Nero, at an altitude of 1560 
metres above sea level, and may now be ap without 
much risk from the side of Nicolosi, the route passing by the 
Convent of Monte S. Nicola (940 metres), and thence by onta 
Gervasi and to the west of Albano Pinitello and other older but 
now quiescent cones. There is an alternative, but much more, 
difficult and dangerous, route further east, running also from S. 
Nicola straight to the foot of Monte Albano, where the ex- 

lorer must dismount, whereas ot ps longer road he may ascend 

d Ca’ dei Cerv:, close to the new crater, by a bridle-path 

easily accessible to mules. The cone appears to rise 140 metres 
above the old level, and has a diameter of about 200 with a 
depth of perhaps 40 metres, showing at the bottom two openings 
3 Or 4 metres wide, ejecting a little vapour at short in s, 
accompanied by a slight rumbling noise There was a third 
aperture with a diameter of some £0 metres, which emitted 
such a continuous stream of vapour that it was impossible to 
form any idea of its depth. Dunng the eruption, Gemmellaro 
appears to have ejected about 66 000,000 cubic metres of era 
tive matter, cables di space of 54 square kilometres on 
flank of the mountain, and approaching close to the village of 
Nicolosi (702 metres), near the upper limit of the vine. Du 
the eruption, which lasted twelve days, the vineyards of t 
district were wasted to the extent of some 20,000/, ; but scarcely 
any other loss was suffered by the inhabitants, not one of whoa 
perished from the all-devourng stream of molten lava. 


THE same number of the Boll/ettino has an instructive paper 
by S. Raineri, on the rise and development of submarine tele- 
graphy from the first tentative expernments of Watson (1747 

ing (1812) to the last cable laid on the floor of the A 
between Valentia and New York. The historical labours and 
discoveries of West, Wheatstone, Newall, Brett, and other 
pioneers are briefly described, and a full account given of all the ' 
oceanic cables at present girdling the globe in ali directions. 
The paper is accompanied by two comprehensive charts ad 4 
tables containing the names, dates, and lengths of all the lines 
completed down to the year 1885. f 


Y 
From the Report of the Council of the Straits Branch of we 
Royal Asiatic orp cg Picpdl serio nb ear ogreoentegt 
entirely new map of the Malay Peninsula is now in course of 
reparation, and will shortly be sent to England for publi 
Recent explorations in Pahang, and the work of 
the service of the native States have added greatiy i , 
phical knowledge during the last few years, 20 it 
been found possible to make great improvements in the 
the Peninsula published for the in 1879 by Mr. 
ford. The Council further suggest 8 a subject worthy of 
attention of the Colonial Government and of the oclery the 
preparation of an Statistical Gazetteer, to 
residents, atudests, travellers, and men of acience tom 
authentic information r the Straits Settlements end in 
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well af fresh water, and that very 

good wells in the interior, 
spring. The Expedit . 

© south-eastwards 425 kilometres 

gneiss and granite, and struck the boundary of 

, population is composed of four tribes—the Uled 


Delim speaking and nearly all capable of writing pure Arabic, 
mixed w a few words of Berber ongin. These tribes are 


’ nomadic, moving their tents from well to well for the pasture of 

their ie, goats, and sheep. The capital of Adrar is 

ree ae Wadan, as hitherto believed. Wadan lies more to 
gout 
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“HYBRID” WHEAT 


{t is probably not generally known that the cereal from which 
we obtain our bread corn 1s almost invariably self fertilised 
in nature, and that only a skilful expert can perform the dehcate 
tion involved in the cross-breeding of wheat. The anthers, 
when near maturity, must be removed from a number of wheat- 
flowers, and on the following day the pollen of the male nt 
must be placed on the stigma. The o ning of the glumes, 
however, 1s dependent on the swelling of the “‘ lodicules,” which 
only occurs when the temperature of the atmosphere is not Jess 
than about 75°. Below that minimum the florets will not open 
so as to expose the reproductive parts to the operat: r. ¢ 
angle of opening of the glumes coreponss to this swelling, and 
when fertilisation has been performed the lodicules shrivel up 
and the glumes again close over the pistil, It had long been 
obvious that half a dozen different varieties of wheat, blossom- 
ing at the same time, may be grown in adjacent fields or in con- 
tiguous rows without the occurrence of interbreeding, 10 spite of 
the clouds of pollen which sunshine and warmth develop at the 
time of etoesdyae, » and considering the remarkable results 
from the cross-fertilisation of numerous plants in ens, it 
seems surprising that the same process should not have been 
applied to wheat Many years ago a well known selector and 
*“improver” of cereals, the late Mr. Patrick Sheriff, tried some 
experiments in this direction. His usual method of improve- 
ment consisted in the select n and careful cultivation of 
*‘ sports,” and he was approaching the end of his career when 
his earliest attempts at cross breeding were mate. The in- 
ae yh Sed of ia mouldin 
on of a larger an er ear, with superior grain, earher 
maturity, and the modification of the sca | 80 to; render it 
stronger, or shorter, and less liable to become Jaid as m the 
present season, are al oe which may certainly be 
plished cereal, just as analogous modifi- 
catious have beeen effected in animals and some other plants by 
the recognised methods of breeders, 
The wheat-crop of the United States reaches at 


present 
rn quarters, or four times that of England, and ths may 


of the ear, the produc- 


some measure account for the numerous ex ts in cross- 
by scientific American farmers, and especially by some 
of rs of agriculture in the colleges of that country. 
The — Pea ape to France, fre the caltivation of 
more important in pland, and 
epee the woted seed-firm of Vilmorin are now fa the midst of 
, the work of cross-breeding, But even in England, disheartened 
as larmers may be as regards wheat-culture, their 
‘right certainly be improved if the average production of this 
vould be ir its quality Improved, and its liabilit 
> Gisease and injury from indifferent weather diminished. Both 
and consuniers, therefore, have an interest in the under- 
sseking of Messrs, Carter and Co., the seedsmen, who for several 


reara peat have been in the cross. wheat 
i K teapan pao at Forest Hull, Ag = 
ot sorts of wheet af this establishment includes varie- 


“ Wig, *pectons of Persian Indian sed 
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bably due to their depreciation in our climate. Some of 
The colonial and other sorts were excellent, but none could 
to the so-called hybrids. 

% commenced in 1882 by the sowing 
ber of best English and American varieties, and in the 
saath summer twenty crosses were effected by experts who 
are ly employed by the firm in delicate manipulations of a 
similar kind in co: with garden vegetables and flowers. 
In the following autumn the hybrids, as they are usually called 
for convenience, were sown between the rows of the male and 
female parents for the sake of comparison, and in the sticceading 
year the mixture of the breeds became apparent. In one 
for example, the female t was a short-strawed veivet- 
chaffed variety, and the male a very large, bearded, and tall 
American wheat, and the o attained a stature ex 
that of the former by a foot, with smooth chaff, and stout thick- 
set ears bearing minute awns at the apex of the chaff of each 
grain. This last-named harity, the occurrence of defensive 
ai ated ilpnipaie from top to bottom of the ear, may be 
referred to as one of the many ree 
have been developed in the course of the experiments, and it 
has gained for the new variety the appropriate name of ‘ Bird- 

TOO. 9 


Another of the cross-breeds, having the earliest of Engtish 
varieties, Talavera, for one of its pavents, was almost ready for 
cutting this year on July 21, when we mspected the new sorts 
a ve patty date m the ive renin Hire 
A er has the grains an ore 
to shell ont even sehen the con dead ripe, as it usually i 
before the time of cutting in New Zealand, where this w 
will probably prove popular. 

Another of the crosses proved to be a wheat with shorte: 
straw than any other variety in cultivation, and this too wil 

rove a valuable modification, since neither soil nor season 

owever productive of straw they might be in certain years, 
could throw the crop down. Now doer it surpnse the 

that the offspring of two parents which are both of 
height, should prove to be a dwarf in regard to the length o 
its straw, since they have had occasion to observe the same 
thing mm the breeding of peas—two sorts of peas, each ¢ fee 
high, and requiring the support of sticks, having produced 
very useful seedling of 24 feet, which requires no such artificia 
assistance. 

We cannot attempt a detailed descmption of the nsumeron: 
other peculianties—some of them promising to be 
advan us—which have been developed in the course 0 
these wholesale ents. But we may here observe tha 
the most turesome part of the business has proved to be thy 
fixing of the types after the plore. Macys been eccott 
The work, however, has proved sufficiently te ex 
courage the experimenters to undertake the cross-breeding ~ 
barley as well as wheat, and to lead them to anticipate a lane 
demand for their new varieties, not only in this country, but 1 
the colonies. H. E. 
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DR. AUGUST WEISMANN ON THE IMPORT 
ANCE OF SEXUAL REPRODUCTION FO 
THE THEORY OF SELECTION! 


[N Nature, vol. sxxili, Pp. 154, = an article on Prof 
Weismann’s most interesting Bin key memolr ox 

‘* The Continuity of the Germ- Plasma as the Bau 

wih noe: acd wey ora a naturally 

with interest, and ma: as follo 

the former one as a etndineasn and  elaoniiea pit 
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A large part of the contents of the present mentoir was de- 
page et of the German Naturalists’ 
n Septe 


mber 1885; but numerous 
have been made 


D : and six « es 
on special have been added. , aaa 

At the outset, special attention is drawn to the essential dif- 
ference between ‘‘those special new characters which are cor. 
rectly to be included under the term ‘acquired,’” and the mach 

e¢ class of new characters acseully. Only those new 
can be termed ‘‘ acquired” the origin of which is due 
te external influences, and not which depend on the myste- 
ries collaboration of the different tendencies of heredity which 
tect one another in the canes germ. These latter are 
not acquired, but “‘ inherited.” If, as the author holds, acquired 
characters are incapable of bemg transmutted to the ny by 
the parent, then a much wider field of action must be ascribed 
to the processes of selection m the transformation of species than 
hitherto, since the modifying influences of external conditions 
. confined to the individual, can, in the vast majority of 
iastances, have no effect on the tran formation of - pecies. 

After discussing Nageli's postulation of the existence in or- 
gatisms of a special internal modifying force to account for the 
phenomena of adaptation, and showing that such a force has no 
existence at all, and that there are no reasons or justification for 
assuming it, the author dwells on the adequacy of the theory of 
selection to account for the facts He insists specially on the 
mecessity that the changes occurring during the transformation 
of a species, both in the organism atself and i the conditions of 
existence, shall take place by the smallest possible stages with 
the utmost slowness, so that at no moment of the entire process 
of transformation shall the species remain inadequately adapted 


to its conditions. 

The possibility of the transmission of acquired characters 
being excluded, it 1s assumed that, in the case of all animals and 
plants,which are reproduced by real germs, only those characters 
can be transmitted to a succeeding generation which were 
already Heda in the germ at the time of its formation. 

On the theory of the continuity of the germ-plasma, s 
certain minimum of the active substance of the germ, the germ- 
penne. always remains unchanged when the germ develops into 

oO 
basis 


i 


ism, and this remains of the germ-plasma becomes the 
which the germ-cells of the new organism are formed 

Thus there 1s a continuity of germ-plasma from one generation 

to another, and the impossibility of the transmission of acquired 

characters follows directly from this position, since the molecular 

pel lel of the germ-plasma 1s already determimed within the 
em e 

There are no facts which really prove that acquired characters 

ean be inhented, although many attempt» have becn made to 

render ausible. On the contrary, the 


n such a supposition pl 
evidence against «is abundant. The children of highly-civilived 


races of mankind, when brought up in 1solation, show no trace 


ofa e, and the results of experiments made on plants 
tell ly on the same side. 
Twenty-two pages of appendixes are devoted to demonstrating 


this most important position—the influence of which on future 
specalation with regard to organi¢ evolution can hardly be over- 
extimated—that acquired pecatiarities are not heredhtarily trans- 
misuble. Only some of the statements with regard to the 
familiar instance of Brown-Séquard’s hereditarily epileptic 
ggumea-pigs can here be given. 

Brown Séquard, as us well known, produced artificially ~ 
lepsy in guinea-pigs by means of section of certain parts of the 
central or even perip nervous m in the hving healthy 
peop The pr fg Hane guinea-pigs esa ay we — 

parents. The ents were repent teiner, 
and there is no doubt of the fact. Still, urges on author, this 


is not to bE taken as a proof that uired peculiarities can be 
imherited, Epilepsy is no m hological ‘peculiarity, but a 
If there were found in the epileptic offspring a distinct and 
i Se ee artocs tetra ened 
ing with that produced by injury in the parent, 


oa 

co: 

gd which wee ai the suooa time the cnuse of ine epttepey 30 the 
, then the question of the actual transmission of an 


mi aliarity might be justly raised. 
a ae cee twee st lg on bet 
What is certain ix that many of the yoang of 


ving but very little vitatity. 

‘The facts may be fairly expressed by stating that the giimeay 
pigs artificially rendered epileptic transmit to a part of their 
spring the disposition. to various diseayes of the 
eases of the motor nerves, and in a less degre to thoee of smmany 
nerves, and most markedly to those of trophic nerves. 
instances, those in which paralysis is most 
spring, the epilepsy 1s also transmitted with it. 

If the pat logical change mn the nervous stractures which 
follows inyury and produces the epilepsy be due, as is 
to some as yet unknown microbe growing within its su oi 
it is far easier to understand the transm: sion of such « microbe 
from the parent to the offpring in the adult sperm-cell or ovi- 
cell than to conceive of the disease being communicated in the 
form of a molecular change in the germ-cell. ‘That such a trans- 
ference of a microbe in the ovi-cell or sperm-cell occurs in the 
case of syphilis and tuberculosis is probable, and 1t 18 certain 
that such occur in the case of the muscardine silkworm 
disease. Such an explanation would account, in the case of the 

inea-pigs, for the fact that the various offspring exhibit various 
forms of nerve diseases, which remains unexplained if it be 
assumed that this is a case in which there is an hereditary trans- 
mission of a morphological character, namely, a pathological 
change of structure of a nervous centre. The way in which the 
artificial epilepsy develops itself in the guinea-pigs after the 
operation, creeping gradually over the body, and ensuing in the 
same way after injury to the most varied parts of the nervous 
organs, 15 a prod of its infectious nature. The change produced 
by section of the nerves is obviously not the direct cause of the 
epilepsy, but only serves to originate a process of disease which 
¥ propagated centmpetally, with the final result of the appear- 
ance of epileptic symptoms. 

The germ-plasma is immensely complex in tts finest structure, 
but it has a remarkable power of persistence, since it absorbs 
nourishment and grows enurmously without in the least ae 
its complicated molecular structure in so doing. This fo 
from the fact that many species (¢g. the Egyptian ibis or the 
crocodile) have reproduced themselves for thousands of years 
without chan Further, since the quantity of germ-plasme 
contained in the smgle germ-cell must be regarded as extremely 
small, and as only a minute fraction of thts remains unc 
when the germ-cell becomes developed into the new individual, 
the growth of this fraction in the individual must be a most 
enormous one, as usually thousands of germn-cells are produced 
by at 

yes the germ-plasma can remain unchanged in molecular 
structure in spite of such vast increase in bulk, it is obvious that 
it is not easly to be modified, and at 1s probable that the direst 
influence of modifications in surrounding conditions on the . 

Jasma has no effect of any importance on the production of 

ereditary individual vanations. These must have another 
origm, and this, according to Weismann, is to be sought in the 
mode of reproduction occurring amongst most at 


present existing—sexual, or as Haeckel terms it, amp re 
uction, ‘This consists, as is well kaown, in the of 

two antithetic germ-cells, or possibly guctei only, which con- 

tain the germ- which in virtue of its peculiar molecular 

structure, is the bearer of the hereditable tendencies of “ 

organism from which the -cell originates. Thus in 

gonic reproduction two diffe eat sets 


are to & certain extent mingled with one another. Te ip this 
of mingling which i the cause of the occurrence 
Pereditarily transmissible individual farities, and & is the 


ae ppc ee weal ae era chien 
to m 

i maser for the developmen Peet todivideal ‘verti r 

ection produces new species. 
weThis is a tost startling conclusion, and opposed iy 
The 
of any deviations from the 
which may arise in the members of « 

this may atill true, 
from ate of ag rare cockrreiee 

to hold own against the great sone oF 
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jeiebdacia, But it is othorwisein “he case of the minate differ- 
Sree nena ct niga ee it 

an in a different manner, Here 
indixidnel posscaece tO vy 


3 sites cere 
were Cc of but few i t the num 
eeicuals etlet consis ute a species is in most practically 
gislimited, and thus an intercrossing of all of these with all the 


others with the result of the compensstion of the individual 


tp mp paces reproduction is able to bring about 
m: nic le to a 
what is ests count to the working of selection as an all- 


powerful agent in development, namely, the summing up of the 
ameall individual differences it has to deal with in the direction of 
the result aimed at, and the production by this means of new 
eharacters, Such summing up of minute characters is impossible 
in the case of % with non-sexual reproduction. In the 
coarse of successive sexual generations the differences between 
the individuals of a s must continually increase, not as 
regards the greater di ces, but as regaids the oy 
new combinations of individual peculiarities which are formed. | 
imagine a number of individuals of a species distinguished each 
from the others by a few hereditable peculiarities ; in the next 


generation no single individual could be like the others, they 
must all be different. Further, not one of the y could be 
identical with one of their parents, since each combined 


in 1t the hereditable tendencies of two parents, its m 
bemg as it were a compromise between the developmental ten- 
dencies of both. In the third generation the hereditary 
tendencies of two individuals of the second tion are 
cumbined, But since the germ plasma 1s no longer simple, 
but w» already compounded of two individual kinds of germ- 
plasma, an individual of the third generation will represent a 
compromise between four different hereditable tendencies. In 
the iourth generation eight such tendencies must be combined ; 
in the fifth, sixteen, in the sixth, thirty-two. Each of these 
tendencies may show its effect more or less marked in this or 
that part of the organism as it 1s developed, and thus in the 
sixth generation a number of the most different combinations of 
the individual peculiarnties of the ancestors may be exhibited ; 
combinations such as never before existed in the history of the 
, and such as never can occur again, 

The prepotency of the various kinds of idioplasma which com- 
pose the germ plasma of the germ-cells of each individual 
must vary in intensity at various periods of itslife. This must be 
assumed in order to account for the fact that the several children 
of the same parents are never exactly alike. ‘The presence of 
the small individual Pemanies postulated as displayed in the 
hypothetical series of individuals of the first generation 1s ac- 
counted for as having arisen, not amo igst the higher organisms, 
the Metazoa, but amongst their unicellular Protozoan ancestors, 
Amongst these there 1s no ion between body-cells and 

“Cells ; their reproduction 1s by division, and m this case every 
modification of the body of the ism, every udividual pecu- 
warity, however produced during the course of life, must be 

transmitted to the offs . Here parent and child 

same beng. The child 
t, and commonly half the parent. The 
can (aprons "fara from those occurring in the 
sexual on of the Met by whi - 
Hereditarity transmitted, pe tee eae 

t transmissible variation having arisen in the Prot 

by the direct action of external causes, ois retained by the 
hen became developed; and as amphigonic 

> time, the variation be- 
in complication, and pre- 





usual circumstances of existence. Whenever the normal fune- 
tions of any component cell of the body are disturbed, ‘*it 
throws off small a Perro which are the germs or gemmules of 
this cpr * ‘These gemmules are, ing to Brooks, 
capa nia) nee Seed sta the body, and may pass into 
an ovarian ovum or a bud,“but the male germ-cell has « special 
attractive force for them, gathering them within itself and storing 
them up. It is one pf the peculiar ments of the theory of the 
continuity of the protoplasm that it dispenses with all necessity 
hypothesis of a circulation of gemmules or germ-p' 

so com Voted and dificult to understand as these ; 

are soon as the inheritance of acquired iariies is 
denied, such hypotheses are not required. Brooks further 
differs widely from Weismann in ascri to the two germ-cells 
concerned in impregnation a different rd/e in the process, the 
-cell or conservative pnuciple bee es to be — 
with comparatively few mules, sperm-cell, or rad 

pnaciple, with many. 18 view, that the male germ-cell has 
a different part to play during the construction of the embryo 
from the female germ-cell 1s considered by Weismann to be un- 
tenable, because it is m contradiction with the simple matter of 
observation that human children on the whole are able to inherit 


just as many characteristics from the mother as from the father. 
Apparently, the only function of anpeisoate uction ts. 

the production of a supply of hereditable individual peculisriti¢s 

on which selection may work, and as the t of the 


whole higher organic world depends on these processes, the past 
which nee to clay (a Nata is one of the most stu- 
dous conceivable, and hence tts wide, almost universal, distri- 
tenon in theanimal and vegetable kingdoms. Nevertheless, itisnot 
m any way contended that amphigonic reproduction onginally 
came into existence in order to render a of — 
ible. The must have been already present 
it evoked the hereditable vanability, and its first a 
must therefore have had another canse. Ths cannot at 
be explained with any certainty, but the key to the pro ies 
in the conjugation of the Protozoa, the predecessor of &imphi- 
gonic generation. The fuston of two unicellular individuals into 
one, the simplest form of conjngation, must have a direct and 
immediate action whtch is of advantage to the existence of the 
see concerned. The view taken Hensen and E. Van 
eneden and others, that conjugation, as well as sexual 
tion generally, effects a reyuvenescence of the a, ange 1s dis- 
and rejected as unsatisfactory. ‘‘The entire conception 
of i gpcacnaae? has something indefinite and nebulous about. 
it The assumption of the necessity of a rejuvenescence of life, 
brilhant as it 1, is scarcely to be reconciled with our other oon- 


ceptions of the nature of life based on purely physical and mecha- 
nical forces. How can it be conceived that an infusorian which hay. 


at last by repeated division exhausted its power of reproduction 
can recover this by fusion with another similarly effete infu- 
sorian? Twice nothing does not make one, and if at be assumed. 
that each infusorian retains half its reproductive the two 
combined would result only in one whole, but this 

be termed rejuvenescence. It amounts only to an addition 
such as, under other conditions, would be prodaced by simple 


It is best to assume in the present state of kn that 
py ae a wl 
m t a 
the form of whether Daly geointry of 
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for reproduction is not possible. This cannot be regarded as equi- 
valent to rejuvenescence, since rejuvenescence is a process neces- 
periodically entirely Independently of external condioas, whist 
y entirely in ly of ext ions, w 
according to the above view conjugation nall re- 
sented itself under uafavourable rib nil ot lite Tad Relea 
the species to surmount them. 
Amongst the higher Protozoa the orginal import of juga. 
seems ly to have dropped into the background, as 
shown in the change m the neture of the process itself. The 
higher Infusoria are only temporarily fused with one another in 
conjugation, and it ap ible, and even probable, that 


the process has here already attained the full cance of 


sexual reproduction, and 1s to be regarded as functional as a 
aource of vanability only. 

Amphigonic reproduction, having existed through countless 
generations of Protozoa in the form of con) on, i apoio over 
to the Metazoa, _— thoagh Abe engin paysioiogt _ effect lost 
importance or re together into t and, was 
served from extinction and firmly retained because of the as 
measurable advantages which are conferred by 1t in endowing 
the species with the power of adapting itself to new conditions 
of existence. The formation of new s which was possible 
sa the lower Protozoa even without amphigony, amongst 
the Metazoa and Wetaphyta was to be atta:ned only by that 


process. 

Amphigony has been lost in certain cases, either partially, as 
m the case of some lower Crustacea amongst which partheno- 
genetic generations alternate with sexual, or entirely, as in the 
case of certatn gall-insects and plant-lice amongst which partheno- 

has become the only form of reproduction. Such restriction 
to parthenogenetic reproduction may act so as to secure the exist- 
ence of a specie; for a time, but accord:mg to the views as to the 
origin of hereditary variability here maintained, such a species 
dependent on parthenogenesis alone for reproduction must be 
near its period of dying out, as unable to adapt itself to any new 
conditions of existence which may anse, since in the loss of 
amphigonic reproduction it ha» lost the capability of mingling 
increasing the individual hereditable pecuharities which occur 
amongst its members. 

This conclusion 1s supported by the fact that no whole groups 
or genera occur the species of which are entirely parthenogenetic 
in their reproduction. 

The persistence of functionless organs in species which are repro- 
duced parthenozenetically 18 a further corroboration of the general 
view as tothe import of ampmgonic reproduction here maintained. 
Since acquired peculiarsties are not inherited, organs which fall 
out of use cannot become vestiges in a direct way, as has 
been hitherto assumed to be the cave. The functionless a ag 
becomes indeed weaker and less fully developed in the mdividual 
winch does not use it, but this reduction in the organ 1s not 
transmitted to the offspring. 

The explanation of the undoubted fact that such organs do 
become vestiges must be sought elsewhere. In o that 
any particular part of the body in any species may be maintained 
at the height of its fanctions, all ind:viduals which possess this 
part in less completely perfect development must be excluded from 
ipation in the act of reproduction by perishing in the struggle 

existence. As soon, however, as an organ ceases to be use- 
ful, this uninterrapted selection of the individuals with the best 
ome for the purpose of reproduction ceases also, and a con- 
dition arises which the author terms *‘ panmixia ” Now not only 
the individuals with the best organs participate in reproduction, 
but also those with infenor ones. A mixture of all kinds of 
ons in goodness and badness in the organ must be the 

table result, and 


thus in the course of time a universal 
deterioration in the organ must be produced. The remarkable 


fact that rl acy agen pay Pt arcs pd prac 
extremely appears more in keepmg with the above 
vicws as Uf the canae of the proces than wih thoes hitherto 
adopted. The effect of disease of an in the course of a 
single I:fe 18 a very well marked one, and if :t were transmissible 
even to a reduced extent direct to the offspring, the organ must 
become reduced to a minirwam even in a hundred 
Yer baw tnillion tons must have since the 
the use of its teeth? 
If this new view of the cause of the 
organs is aesumed as correct, it follows that 


1 


this appears to be the case. Superfiuous organs do not become 
radimentary in species parthenogenetically reproduce’. Ai Tew, 
as the author's investigations extend, the receptacuiuma seminis 
does not become aborted ia such species, although it is entirely 
without function, Thus in Chermes, which is without males, 
the receptaculum seminis is present in the females $ 
whilst, on the other hand, in Aphis, another plant-louse in 
amphigonic reproduction is not extinct, but alternates regularly 
with parthenogenesis, the receptaculum seminis has become leet - 
in oi agry aan ; 
ese evidences in favour of the general views here expressed 
form, of course, no absolute srot” of their correctness, but 
only give evidence in favour of their probability. Further 
evidence cannot be offered at present, the phenomena dealt with 
being extremely complicated and their explanation being suck 
as can only be approached gradually. 
The author, however, considers that he has plainly shown that 
the selection theory is by no means incompatible with the cust 
ception of the ‘‘continuity of the germ-plasma,” and further, 
ann ee ee ed av correct sexual 
re uction appears in an en new t, a reason 
i a srulenee and becomes / - eel 
engi pie, 


N.B. A criticism of Prof. Wetsmann's above theories by Prof. 


von Kolliker appears in the Zettschri r Wassenschaftiiche 
Zoolugie, in the October part just mus - = 








THE FUNCTION OF A UNIVERSITY ' 


I GRATEFULLY accept the honour with which I have been 
invested thus publicly, and with such kindly feeling. In the 
future, as in the past, I shall give you my best endeavours. 

By a fortunate accident it has uappenee that I am not called 
upon to speak to you on behalf of the University of California 
before I know somewhat of it. The six months which have 
elapsed since | entered upon the duties of the high office which 
I now hold, IT have utilised in studying with minute care the 
University 1n its main features and in some of its details, This 
1s not the place nor the time to speak of mimor matters. It is, 
however, the very place and the very time for me to say to this 
audience that no friend of the University has any cause to fear, 
so long as all of us, Regents, Professors, and students alike, 
remain united in the future, as we are at this present moment, in 
a single effort toward the same high ends. 

For nearly a hundred years the American Republic lived, and 
rew, and prospered, and the community of nations hardly knew 
er, and barely gave her place. So, on a smaller scale, it has 

been in California. The University here has lived, and grown, 
and prospered, and the communities outside of our own small 
circle hardly know us, and grant us our place reluctantly. It is 
a perfectly safe prediction that within the next twenty 
possibly within the next ten, the State of California will fi 
suddenly that here in her midst she has a force on which she 
never reckoned—a reserve on which she never counted, 

It is easy to see what ad would come if this convic- 
tion were now wide-spread and firmly held. It is easy to seek 
feverishly to make ourselves quickly known, in order that we 
may be more widely useful. Bet, I am more and more con- 
vinced that if we are always ready, like a strong man, our 
Speen will be here almost before we realise it. 

tial Pants: and Fundamental Principles. —What, then, ave 
the aims upon which oar eyes must be ever fixed, and toward 
which our energies must be ever directed? I will not nage 
them all, nor count them over one by one. But I think that 2 cas 
point out certain vital points that must be guarded ; certain prin« 
i rd that must be fundamental, Let us consider the demands 
which the community makes of the University, and ngnine ts 
standards which the University should set for its 


members, ‘ 
In the first place we must carefally examine what it ia 
we, as citizens, demand from the University. We must see 9 
it that what we demand is consonant with what we se 
demand. If we Gnd that we disagree with what seeths to a to 
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- firm of the University, is to pass over these 
of 


friends 3 
fon lightly, and to lay them to the errors of 
emer: themecty ‘What d a col { 
Py his iy his ' highest use 


out life?” we say; ‘he knows his s 
wot colly political economy, his cs. Let him keep 
we are satisfied, But let us, who are engaged in the 


Sipotionl business of ie. j of life and its needs.” 

the faculties of et niversity, might admit this pro- 

y and for the sake of peace, and inside our web here at 
eley go on spinning our theories and traseing to their truth 

‘yg their commanding influence in the future of the State. We 
do that most certainly, and if the theories are right they 

Wil prevail, If they are wrong we shall be brought to 


Useful and Practical,-But we claim more 
Wo claims that the University is one of the most 
I 


ui 


2 


high sense ical parts of the machinery of 
t has a function as important, or more important 
It shares this function with the Church, and 
of both are to be your guide. The chief and highest 
lanction of the University is to assert and perpetually prove to 
that general principles—laws—govern man, society, nature, 
and to make unending war on the reign of temporary 


Rant how fundamental is this use of the University. Think 
a how many ways we accomplish it. In the lecture-room, in 
he laboratories, in the machine-shop, we bring the student face 
9 face with history, with erate. gene Brig pppoe Pes 
tistory, in osophy, 1n cs, in cs, we see 
inite fect gictcorntd thelt definite and inevitable results. In 
ye laboratories we find that nature, candidly int gives 
wnambiguous answers; that mathematical ction, —the 
rophecy—is inevitably fulfilled 1n expermment. In 
he machine shop we learn that the hard results in brass and 
non will not lie, but that they point relentlessly to careless, 
ihiftless errors, if they exist, or testify to faithful, honest, 
aborious work 1f it has been done. 

General Princeples agatnst rhc a Expedients.—There 
10 day and there is no hour of the student’s life that he is not 
ro! he face to face with results, and taught to see that these 
tow from principles of universal application. Just in so far as 

teacher can bring forth this great truth 1s he a successful 
racher. Just in so far as a graduate has learned it, is the work 
f the University priceless to him. a in so far as our pro- 
“gsors and our students alike go forth into society and proclaim 
ind prove the unending reign of general principles and the utter 
ily of putting temporary expedients in their place, is the Uni- 
= of prime value and use to the State. ‘There was never a 
veriod or a country in which the reign of fundamental law needed 
nore constant assertion and more perpetual proof than in our 
wh period and our own country. All our modern inventions 
‘hich give quick locomotion and quick transmission of thought 
ind to exalt the temporary ent and to debase the general 
mnciple. The merchant of old time sent his ships to the 
ndies with their orders for two years or more ; the ist 

a foreign grog A was ted by weeks or months from 
natructions by the Foreign Office. Now it requires but an hour 

reach the uttermost parts of the earth. e have cable de- 
vatches which recount the doings of the King of Dahomey, 
he merchant changes bis orders in Bombay as he reads the 
yorning paper; the Secretary of State arranges the affairs of 
“uesday on the afternoon of Monday. 

immediate and harmless effect of all this is to paralyse 

effort based on sound belief, and to substitute a 

tw policy of daly tem . But the living danger 1s 

at society may come to permanently distrost the reign of laws. 

that we have to train our young men to appreciate this 

saidet of a eeciety where there are apparent! 

in a society where weal 
power 
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engine and the telegraph and all the myriad inventions of the 
day first become truly useful, The man who can command 
them aright has his ers doubled and trebled. It is the 
of the University to train such men. 

President Gilman's Test of a Unsversity —You must not for 
one moment forget that the power of a university lies 1m its men. 
In its governors, its professors, and 1n its students, If youcome 
here to our beautiful grounds and see them fair as hey are to- 
day and always, if you sec fine buildings and many » if 
fe find our laboratories stocked with costly ap and our 
ibraries with splendid books, you must not for that reason sup- 
pose you have a university fitted to the needs of the State. You 
are to inquire about far other thi And it is of prime im- 
portance that every citizen should know exactly what questions 
to ask. Nowhere have these questions been more eloquently or 
more pregnantly put than in a splendid address recently de- 
liv by our former President, Dr. Gilman, at the noble Uni- 
versity over which he now presides: ‘‘ Remembering that a 
university is the best organisation for the liberal education of 
individuals and the best o ion for the advancement of 
science, apply the double test—what is done for instrac- 
tion, and what is done for the promotion of knowledge ?—~aad 
you will be able to judge any institution which assumes this 


name, 

“ Ask, first, is it a place of sound education? Are the youth 
whe ra eae within bd walls bone poh’ the id they 
t carned, are , are they trustworthy 
heave the sd pny (es a they soon find a demand for their 
services? Do they rise in profesmonal life? Are they sought 
for as teachers? Do they show aptitude for mercantile, ad- 
ministrative, or editorial life? Do they acquit themselves with 
credit in the public service? Do the books they wnite find pub- 
lishers? Do they win repute among those who have added to 
the sum of human Room lege ? Have they the power of enjoy- 
ing literature, music, art? Can they apply the lessons of history 
to the problems of ourday? Are they always eager to enlarge 
a mpaa ? Do they become conservative gerry 
society, seekiny for progress by steady improvements rather 
by the powers of destruction and death? shaban Maga 
courteous, co-operative citizens in all the relations of life? Do 
the charities, the churches, the schools, the public affairs of the 
community receive their constant consideration? Are there 
frequent manifestations among them of unusual ability in science, 
in literature, in oratory, in administration? As the roll of the 
alumni increases, and the graduates are counted by hundreds and 
“oi crag cir ig 5 gear gel on are men of 
honourable, faithful, » and public-spirited character? 
These are the questions by which, as the years go on, a univer- 
sity 18 to be tested; or, to sum up all questions in one, Is it 
proved to be a place for the development of manliness? ” 

It is to be noticed that the stress 1s laid upon one chief 
manliness—and that two maim questions are’to be asked. 
does the University do for personal instraction ? and what does 
it ane the app of know ? 

answers to these questions depend in e case upoR 
Ses eS 
will depend n ly on their intellectual a but 
their personal characters. It is a most fortunate thing that the 
following out of a life of true devotion to learning 
vast a majority of cases, the excellences and beauties of 
which we and look for. We can all point to eminent 
examples of this in our midst—and it is so everywhere. We 
should see in To ee true spirit of research kept 
alive and active. How can you teach a end 
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our public acts to point always to tha essence, and not to indi- 
cate'the accidents, We, all of us, suffer from the com of 
wmaodern life which presents masses of detail, atten- 
don, and dist our imaginations with what seems to be 
bat ‘a multitude of single instances.” We lose the thread of 
and law and only the tangled skein of various issues. 

@ are prone to class quickly a man, dn action, » belief, and 
have done with it and him. It seems to save our time, In 
teality it dissipates and degrades our life. Letu: take a familiar 
example. We meet a man for the first time. Our friend clagsi- 
fies for us, He is mtroduced to us as a man of affairs, a 
physician, or a lawyer. We rg Bar) crude classification based 
on what he does, and we forget divine possibilities of what 
he #s or may be. We indolently accept a commercial classifica- 
tion and omit the reckoning with all the unknown ibilities 
within a human being. edo him an injustice, and we go on 
to dull our own minds and souls by repeated iterations of this 
stupid act until we become puppets meeting our like and not 
men ineeting with our fellow men. It is a ay and a shiftless 
way, and unworthy of all of us. It inevitably dulls the mind by 
patting word before a thought, a phrase before a principle, 
and process ceaselessly repeated gradually eliminates all 
t, and living men become mere dead antomata in each 

s eyes. Hardly any man is so dull that there are not pos- 
sibilities unknown to you within bim. ‘T'o classify him at a 
glance and by a phrase is to deny the divine spark in him and a 
ive sense in your own heart. It is true that the higher a 

rhan’ easion 1s the nearer should his hfe approach to the 
ype fied by the name of that profegsion. It is safer to 
k P bs know somewhat of a poet when you hear that he is 

to predict the quality of a physician from his degree 















moved from each ofker in character and cirbametance ‘ 
David, Peter the Apostle, Socrates, Alfed, Burns, Coot 
Lee. The Marcus has even defined a man for gs . 
formal words: he is ‘a man who a be a 
best, like a priest and minister of the gods ; who wes 


planted within him, which makes him uncon 

sure, unharmed by pain, untou hy foeutte © fables ox 
noblest fight, not overpowered by ion, deep-dyed wh 
Justice, and accepting with his soul rid chat happens iy 
portion. - 

It must be our aim and end to fix clearly in the mind of eve’ 
pupil that the whole object of his college course shonld be os” 
and the same as the whole object of his entire life, namely, to 
areal human . Not to strive for partial knowledge, for 
tial facts as an end, and finally to he graduated wu lor 
tots magnioent qualities all the larsing wich omr schon. 

o its magnificent q es e w our schoo. 
afford simply as a help towards carrying out his inmost and * 
highest aspirations, h one of us should be ever stri 
deserve among our fellows and in our most secret life this 
of all titles, ie one that expresses the sum of all achie 

ble to us; since when it is attained it fixes us as whol 
uman, and thus made in the image of divinity. The best tit 
of our Master was the Son of Man, and He descended to this 
to show the term to which we might attain. 

A Word to the Graduates.—And now, members of thg 
graduating class, I wish to say one parting word especially to 
you, who are soon to see the formal signs of the approval af 
your professors and of our governors—the Regents. 

In the name of the University I welcome you to your neg 
estate. If we have done our duty by you, you are equi 
the ax apie of your maturer life. If you do your duty by 
yourselves and by society there is nothing which you need fear 
to undertake. Here, on the very borders of the most western 
sea, in a golden land of promise, let me repeat to you the noble 
words which were first written down eighteen hundred years 
ago, in the midst of a sa wilderness, in the presence of 
hostile barbarians, by the hand of the greatest and movt virtuous 
of the rulers of imperial Rome, sitting alone and silent in his 
coldier’s tent. Let these great sentences be at once our farewell 
and our God-speed to each one of you — 

‘Tf thou workest at that which is before thee, following 
right, reason calmly, vigorously, allowing nothing to distrac! 
thee, but keeping thy divine part pure, although bound to give 
it back immediately—if thou holdest to this, expecting n {! 
and fearing nothing, with heroic truth in every word and sounc 


such 
of doctor. 

Comftide Human gece ~—The University has no higher 
ideal to train its students so that their practice may agree 
with their professions. But their complete professions are by 
no means signibed by the formal degrees with which we invest 


We t thed of A.B to successful candidates. But 
A.B. does not really stand for what we have tned to teach. 
What we wish to teach our students and ourselves 1s to be 
complete human ats Nothing éss than this. There can 
be nothing more. ¢ wish them to be H.B’s first—human 
veings—and A.B,’s afterwards. Let any one of us try to see 
what is meant by a deserved title such as this. What «a human 
being complete 10 every way? Is there a manly virtue, 
here a feminine grace, is there a divine aspiration which we 


can conceive to be laching to such a ity? How care- | which thou utterest, then thou wilt live happy—and there is ac 
essly we use the phrase, and with what debased ome man able to prevent thee.” 
Is the man who has sacrificed his nature to the service o! 





money deserving of the title? Is it any better if power be the thi 
rs has sold his birthright for? ae vanity? OF pleasure ? a 
e? c 

The moment we reflect upon the inner senses and upon the 
connoted meaning of the word, we see how we have debased 
it. We are used to lift a beggar from the ditch and to say with 
a pity that is half repulsion—at least he is a human being. But 
we reflect we see that we can give no higher praise than 

‘his to the men who are the chiefest glories of the race, Think 
of David, King of Israel. How can we praise him, appreciate 
him, feel his power over us at this day, better than to recognise 
hat he was a complete being human in every part? That is 
allied directly with Divinity. St. Peter, Socrates, the great 
Emperor Marcus Aurelius—these touch us through a chord of 


hat is common to the great Alfred of England and to the poet 
who sang the beauties of the daisy overturned by a 
What but this human nature that embraces our own and 
monises with its every part? 


ANTARCTIC EXPLORATION! 


THE author began by referring to the results established by 
Gauss in 1839. Gauss proved: ‘'(1) That the knowledg 

of Y (the west com t of the horizontal component of terre 

tnal magnetism, called usually X) over the whole carth, along 

with the knowledge of H (the north component of H) at a 
ints on a line ranniag from one pole to the other, is 

for the foundation of a comgicte theory of the magnetism of 

the earth. (2) That a finally complete theory was also dedacible 

from the — knowledge of Z (the component of the earth 

magnetism, that is directed to the earth’s 

earth’s surface.” There existed, 


wert 

to yo" N, lat., and so” ta 60° Be 

In America, young as we are, we have had our complete thease south abs almont utr 

We can point to the oration at Gettysberg and Lee canis, ae, 3 in + regi so that thi 

know thet the man who wrote it did so out of the folness of 8} ss ware weak in nde, Th 

Sa iete har fearfal Geld will tive ja story by bis aartial deeds, | charts show that the C ppt apni pe 

come on e Q 

bat be cherished {a our hearts for the rounded symmetry | *Do#! the * 


det, 26,1886) 







ss onr kn of the changes is too limited 
teed, esperialy of betes ih urther it is desir- 
of Gauss’s extension by theory of 


‘epi of the 
0 ae at places where they are known to places 
8 


known, The position of the south magnetic 

pica hed lhepeiantasy and rmnpnetic observations are wanted 
4x’ 8. to the geographical pole. For the carrying out of 
jase iews, Melbourne Observatory, furnished with the 
gedestaty instraments, would serve admirably as a base station, 
with subsidiary bases at the Cape, and at Sandy Point, Magellan 


, for th of ble absolute instraments. Much of 
ass could be one on board ship at sea, observations 
te now become 80 by the of  swing- 


.” Portable instruments could also be used on se, 
hive their readings would be specially free from sources of 
error. The preat e of the ship’s iron in high latitudes can 
be got tid of by experience, ss proved in the voyage of the 
Challenger, wn important matter being a proper position on 
board far the instruments. This position could be chosen im- 
mediately after the selection of the ship. The error in the 
vertical comprment varies with the ‘‘heel” of the ship ; the 
horizontal error can be eliminated by the process of ‘‘ swinging.” 





NOTES FROM THE OTAGO UNIVERSITY 
MUSEUM 


VIIL.— On the Claspers of Callorhynchus 
1% my fnend Mr Patrick Geddes’ able article, ‘*R uction,” 
published in the recently issued twentieth volume of the 
* Encyclopscdia, Britanmca” (ninth edition), the following note 
socars (p. 410) 1-—~ ; 

‘(In the curious Holocephalous fish, Cal/orhkynchus, sets 
Parker has recently addaced arguments for regarding the claspers 
is the surviving rudiments of a third pair of limbs.” ; 

As this passage was written under the mistaken impression 
that a somewhat wild theory, hither only communicated privately 
‘9 one or two friends, had been published, I think it wall be 
-dvisable to state exactly the grounds on which I am disposed, 
urovisionally, to consider the Holocephali as the only existing 
hexapodous vertebrates. 

In the Elasmobranchii (Plagiostom1) the male 1s well known 
fo possess a single pair of so-called ce eke each having the 
form of a piste rulled longitudinally upon itself so as to produce 

an incomplete tube, and supported by a more or less complicated 
cartilaginous skeleton continuous with the basipterygial cartil 
ages of the pelvic fin. 

In CallorAyin hus, on the other hand—and I believe the same 
applies to Cétmusa, of which I have no specimen—the male has 
two pars of organs, which may be called respectively the ante- 
tior and the posterior claspers. The posterior claspers are evi- 
dently homologous with the claspers of the Elasmobranchs . they 
occur in the same position, have the form of a plate rolled longi- 
tudinally into a tube, and are supported by a prolongation of the 

ipterygium. No doubt, like the corresponding organs in 

and rays, they have an intromuttent function. 

The structures I call anterior, claspers are «(uated a short 
ietance ad of the vent, inclosed, in the position of 

in a pouch of skin having a somewhat contracted slit- 
veday pebbaae so that the clasper is ordinanly hidden from view. 
sperture of the sac is erroneously marked “peritoneal 


. ” in Gunther's figure of Chiemara colied (*' Stady of 
isles,” p. 184), In connection with the sac is a gland secreti 
a i ot Prag closely resembling the well-known plant 
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except the free portion of the principal cartilage which is 

ans ed Gee minute = ape : de achat 
ec is exserted by the action of a strong mus 

from the ner face of the pubic cartilage and passing over its 

anterior border fo be inserted into the principal cartilage of the 

red a The plane of movement of the organ is nearly hori- 

zont: 

That a serial homology (homoplasy) exists between the anterior 
and the posterior claspers 1s suggested by the following facts -—~ 
(a) The general similarity of their structure; (4) they both 
articulate, mediately or immediately, with the pelvic cartilage ; 
(c) they both lie in the lime of Balfour's lateral ridge, é¢.¢ of the 
hypothetical lateral fin ; (@) the blood from both a to be 
peered into a vein which is clearly the representative of the 
ateral vein of Elasmobranchu, which latter I have adduted 
reasons for considering as the vein of the proto-vertebrate lateral 
fin (Zrans, N.Z.Jnst., vol. xiii, p. 413, and vol, xv. p. 2323 
Proc. Roy Soe , June 1886 

I regret that all my efforts to obtain earlier embryos of Caliar- 
hynchus than those I described three years ago in NATUR (vol. 
xxix p. 46) have failed, It must therefore remain for future 
investigations to decide whether the anterior :cl of Holo- 
cephali 1s developed from a ion of the Iateral ridge which 
usually atrophies, and whether its skeleton is f by the 
concrescence of prerymopnores (radial fin-cartilages). 

At present, therefore, the hypothesis that areca agiaor sod 
of the Holocephali represent a middle pair of limba is ing 
more than a deduction from an unproved theory. I should not 
have ventured to publesh st without further evidence ff my friend 
had not, quite inadvertently, forced my hand. 

Dunedin, N.Z., August 16 T. Jerfery PARKER 





SOCIETIES. AND ACADEMIES 
SYDNEY 

Linnean Society of New South Wales, ily 28 —Prof, 
W, J. Stephens, M.A., F.G S., President, m the chaw.—The 
following papers were read -—On some new or rare fishes from 
the Australian region, by E. P. Ramsay, F R.S.E., and J. 
Douglas-Oguby A few notes are given on the curious Blennoid 
genus X7phasta of Swainson, and a description 1s given of a 
species—Xtphasta setrfer, Swainson—now for the first time taken 
in Australian waters. drrhkamphus sclerolems and Gastrotobeus 
braculeatus are recorded as fishes not ously seen on the 
New South Wales coast.—Catalogue of the Australian Coleo- 
ptera, part 5, by George Masters. The present part contains 
the large family of the Curculionide, numbering over 1200 
species, and bringing the total number now catalogued up to 
5625. It was that probably two more parts would com 
plete the order Coleoptera.—-Miscellanea Entomologica, No. 3: 
the genus Lifaretrus, by William Macleay, F LS. This xs a 
complete monograph of the genus Lipardirus. All the ald 
species are redescribed, many new ones added, and the genus is 
subdivided into several sections and sub-sections. Akogether 
about I00 species are characterised.—Revision of the Australian 
Lepidoptera, No. 1, by E. Meyrick, B.A., F.E.S. Five families 
of the Macro-Lepidoptera, or Lesiadm, Arctindse, H 
Syntomidide, and Zygsenide, are monographed, aun beriet 
about 150 species, about half that number being new to science, 
——Notes on soonyy of Australian Micro-Lepidoptera, by E. 
Meyrick, B.A., F.E.S. The synonymy of fifteen 
Micro-Lepidoptera is corrected, from an examination of sped 
mens in the British Museum. ' 

Paris 


Academy of Sciences, October 18,—M. 
ea the chair.—A theo 
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